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1. Number Starter Quiz - TEHEj/ME]

IGCSE Mathematics Name: Score:

1. Which of these is a prime number?
013
01
09
015

2. A ={24,6,8,10} and B = {3,6,9}. How many elements are in A N B?

3. Work out 5% x \3/‘8.

4. Write 4 500 000 as A x 10™. What is the power n?

5. Simplify 420 into the form ky/5. What is k?

6. Write 3/8 as a decimal.

7. Which surd rule is correct?
O va x /b = J/(ab)
O Ja + /b = /(a+b)
O Va x vb = J(a+b)
O V(a/b) = a x b

8. The symbol N means:
O intersection (in both sets)
O union (in either set)

O complement (not in the set)

[J empty set

9. What is 2/3 x 4/57
0 8/15

IGCSE Mathematics - Starter quiz Paj/NN @ @



O 6/8
O 8/8
O 2/15
10. Depreciation of a car’s value each year is an example of:
[J exponential decay
[J exponential growth
[ simple interest

(] linear growth

IGCSE Mathematics - Starter quiz Paj/NN @



1. Number Answers - &R

IGCSE Mathematics

1. 13

13 has exactly two factors (1 and 13). 1 is not prime; 9 = 3x3; 15 = 3x5.
2.1

Only 6 is in both sets, so A N B = {6}, which has 1 element.

3. 50

52225aud\:/8:2,8025x2:50.

4. 6

4 500 000 = 4.5 x 10°, so n = 6.

5. 2
V20 = /(4x5) = V4 x /5 = 2/5,s0 k = 2.
6. 0.375

3+ 8 = 0.375.

7. Ya X /b = /(ab)
Ja x 4b = J/(ab); roots do not add like ya + /b = /(a+Db).

8. intersection (in both sets)

N is intersection (elements in both A and B); U is union.

9. 8/15

Multiply tops and bottoms: (2x4)/(3x5) = 8/15.

10. exponential decay

Losing a fixed percentage each year is exponential decay (multiplier < 1, applied repeatedly).

IGCSE Mathematics - Starter quiz #j/N @ @



IGCSE MATHEMATICS « EXERCISE SHEET

E1.1 Types of number

Name: -~ Class: . Date: Total: 12 marks

KEY WORDS factor [H4{ « integer 2% o hef i KA REL o lem /N4 o common multiple 237544

Objective

Build the skills to answer Extended exam questions on types of number £{f)25% —
prime factors [fi[H%{, HCF and LCM fx K/ R/ NAf5%X, and rational and
irrational GBI FLHL numbers.

You must be able to:

e write a number as a product of its prime factors
e find the HCF and LCM using prime factors

o identify rational and irrational numbers
1 Worked examples

B Prime factors, HCF and LCM
/72\
8 9

N
@{&%@/%

72 = 23 x 32

Keep dividing by the smallest prime that fits

IGCSE Mathematics ¢ E1.1 Types of number @
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( )
Real numbers
( N\
Rational 3 ;
¥, —0.7, 0.3 ) .
- N Irrational
Integers
0, -1, =7
Natural T, ﬁ7 V3
1, 2, 3, ...
| J
|\ J

The number sets: natural, integer, rational and real

« Prime factors: 72 = 23 x 3? (split until every branch is prime).

o HCF #H K/ K%L the lowest power of each shared prime. LCM g /NAfE4:
the highest power of every prime.

« Worked (72 and 120): 72 = 23 % 32,120 =22 x3 x5 — HCF = 2% x 3 = 24,
LCM = 23 x 32 x 5 = 360.

o Irrational JFESL: cannot be written as a fraction (e.g. m, v/2).

Answer shapes (marked by method marks — M1 for a correct method, Al for
the correct answer):

2 Practice

2.1 Write 90 as a product of its prime factors. 2]
2.2 From the list v/9, , %, /5, write down the two irrational numbers. 2]
2.3 Find the HCF of 24 and 36. [2]
IGCSE Mathematics « E1.1 Types of number ©)

@



3 Exam-style questions

31 A=22x3x5and B=2x3%x5.
(a) Find the HCF of A and B.

(b) Find the LCM of A and B.

3.2 Find the lowest common multiple (LCM) of 18 and 24.

IGCSE Mathematics ¢ E1.1 Types of number



Solutions

Marking: M1 a correct method, A1l the correct answer (allow follow-through where
sensible).

2.190=2x 3% x5.
2.2 7 and /5.
2.324:23><3,36:22><32—>HCF:22><3:12.

3.1 (a) HCF — lowest power of each shared prime: 2! x 3 x 5 = 30. (b) LCM — highest
power of every prime: 22 x 3% x 5 = 180.

3.218=2x3%24=2x3 - LCM =23 x 32 = 72.

IGCSE Mathematics o E1.1 Types of number @
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Name: ( )

13 M=27x33x52

(a) Write 14M as a product of its prime factors.

Give your answer in index form.

(b) R is an integer.

% s a cube number.

Find the smallest possible value of R.

14 Find the value of

(a) 3*+372

(b) 1672,

IGCSE Mathematics: w25 22




Name: ( ) IGCSE Mathematics: w25 23

7 (a) The sum of all the prime numbers less than 10 is equal to 17.

Find the sum of all the prime numbers less than 16.

(b) xis an integer.
The sum of the prime numbers greater than 6 and less than x is equal to 18.

Find a possible value for x.

/ 2\

IGCSE Mathematics: s25 22
8 Find the highest common factor (HCF) of 36 and 54.



Name: ( ) IGCSE Mathematics: s25 41

10 (a) Write down all the factors of 18.

(b) Factorise.
3y—xy+15—>5x

(©) 3y—xy+15—5x =18
where x and y are positive integers.

Using your answers to part (a) and part (b), find one possible value of x and the corresponding
value of y.

11 A warehouse has a floor area of 800 m?.
The plan of the warehouse is drawn to a scale of 1 : 50.

Calculate the floor area on the plan.
Give your answer in square centimetres.



IGCSE MATHEMATICS « EXERCISE SHEET

E1.2 Sets

Name: —~ Class: . Date: - Total: 10 marks

KEY WORDS venn diagram 4E 5% « element JG2% o notation 575 o sets fE{5 o intersection 22 4

Objective

Build the skills to answer Extended exam questions on sets £££5 — set notation {55,
Venn diagrams ZE B [&, and the union, intersection and complement {48, z74E .

#hE.
You must be able to:

« use the symbols U, N, A’, €, n(A)
o list elements of unions and intersections
» shade and read regions of a Venn diagram

1 Worked examples

B Union, intersection, complement

E A: even B: multiples of 3

The overlap is the intersection; everything inside either circle is the union

IGCSE Mathematics o E1.2 Sets @



) )
Real numbers
Rational %, —0.7, 0.3
) N Irrational
Integers
0, -1, -7
Natural ™, V2, V3
1,2 3, ...
| J

Number sets shown as nested regions of a Venn diagram

o AU B union 3f4£: in A or B (or both). AN B intersection 3Z4: in both.

o A’ complement #pE: everything not in A. n(A): the number of elements in A.

. Worked: E = {110}, A = {2,4,6,8,10}, B = {3,6,9} — AN B = {6},
AUB =1{2,3,4,6,8,9,10}, n(AU B) = T.

Answer shapes: M1 a correct method, A1 the correct answer.

2 Practice

2.1 £ = {1,2,3,4,5,6,7,8}, A = {1,2,3,4}, B = {2,4,6,8}. List the elements of

ANB. 1]
2.2 For the same sets, list the elements of AU B. 2]
2.3 For the same sets, find n(A’). 2]
IGCSE Mathematics o E1.2 Sets @



3 Exam-style questions

3.1 E={x:1< 2 <12, zisan integer}, P = {multiples of 3}, @ = {factors of 12}.
(a) List the elements of P N Q. 2]

(b) Find n(P U Q). 2]

3.2 On a Venn diagram with sets A and B, describe in words the region AN B’. 1]

IGCSE Mathematics o E1.2 Sets @



Solutions

Marking: M1 a correct method, A1 the correct answer.
2.1 AN B =1{2,4}.

2.2 AUB =1{1,2,3,4,6,8}.

2.3 A ={5,6,7,8}, son(A") =4.

3.1 (a) P = {3,6,9,12}, Q = {1,2,3,4,6,12} —» PN Q = {3,6,12}. (b) PUQ =
{1,2,3,4,6,9,12} - n(PUQ) =T.

3.2 the elements that are in A but not in B (the part of circle A outside the overlap).

IGCSE Mathematics « E1.2 Sets (@



Name: ( )

10 € = {n:nisanintegerand 1 < n < 8§}
A = {factors of 12}
B = {odd numbers}
Find

(a) ANB

(b) n(4'UB).

IGCSE Mathematics: w25 21




Name: ( ) IGCSE Mathematics: w25 22

12 A fitness club has 100 members.

60 swim (S).
70 cycle (C).
25 do not swim or cycle.

€

(a) Complete the Venn diagram.

[3]
(b) One member of the fitness club is chosen at random.
For this member, find
i PC)
................................................. [1]
@ii) P(SNC)
................................................. [1]
(iii) P(SUC).
................................................. [1]



IGCSE MATHEMATICS « EXERCISE SHEET

E1.3 Powers and roots

Name: - Class: - Date: Total: 11 marks

KEY WORDS power %% « powers and roots Z2 flIfi{ « cube root 3/ 71 o square root “-JjH¢ o prime factor it X4

Objective

Build the skills to answer Extended exam questions on powers and roots FEAIfR —
squares, cubes /5, 375 and their roots, and evaluating expressions with powers and
roots.

You must be able to:

o recall squares to 152 and the cubes of 1-5 and 10
« find square roots and cube roots

« evaluate expressions combining powers and roots
1 Worked examples

B Powers and roots

( )
Real numbers
( N\
Rational 3 2
¥, —0.7, 0.3 ) .
- ~N Irrational
Integers
0, —1, =7
Natural T, \/57 V3
1, 2, 3, ...
| J
| J
|\ J

A power multiplies a number by itself; a root reverses it

IGCSE Mathematics o E1.3 Powers and roots @



¢

V8 = 2.
o Worked: 52 x /8 = 25 x 2 = 50.

2 Practice

2.1 Work out /196.

2.2 Work out v/27 + 42.

2.3 Work out v/144 — /64.

IGCSE Mathematics o E1.3 Powers and roots

N,

ak&k

72 = 23 x 32

Prime factorisation underlies powers and roots

« Recall squares (1-15) and cubes (1,2, 3,4, 5, 10).

Answer shapes: M1 a correct method, A1 the correct answer.

o Power %#: 2° = 32. Square root *F-5#: v169 = 13. Cube root 37 5 i:



3 Exam-style questions

3.1 Work out 3% — /121.

3.2 Work out v/169 x v/125.

3.3 Work out the value of v/22 + 32 4 62.

IGCSE Mathematics o E1.3 Powers and roots
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Solutions

Marking: M1 a correct method, A1 the correct answer.
2.1 /196 = 14.

2.2 /27 = 3 and 4% = 16, so 3 + 16 = 19.

2.3 /144 =12, /64 =4,s0 12 — 4 = 8.

3.1 3% =27, V121 = 11, so 27 — 11 = 16.

3.2 V169 = 13, /125 = 5, so 13 x 5 = 65.

3322432 4+6>2=4+9+36=49,50/49=7.

IGCSE Mathematics ¢ E1.3 Powers and roots

(@)



Name: ( ) IGCSE Mathematics: w25 21

21 (a) (3-V3)(2+3V3)=a+bV5

Find the value of ¢ and the value of 4.

(b) Rationalise the denominator.
Write your answer in its simplest form.

6

V2

IGCSE Mathematics: w25 22

18 Rationalise the denominator and simplify.




Name: ( ) IGCSE Mathematics: w25 23

24 (a) Simplify.

V125 =420

(b)

SCALE

3v8 cm

The area of this rectangle is kcm?.

Work out the value of &.

(¢) Rationalise the denominator.




Name: ( ) IGCSE Mathematics: s25 21

15 (a) Expand and simplify.

2—=V5(1-3v5)

(b) Rationalise the denominator.
Give your answer in its simplest form.

e
e

16 Expand and simplify.

x+4)(x—3)(3x+2)




V3

Rationalise the denominator.
Give your answer in its simplest form.

b) 5—=vV2)(1+3V2)=c+kV2

Find the value of ¢ and the value of k.

19 Write as a single fraction in its simplest form.

5a 3b
(@) x°,
P 3t
® 2+%

[\
(98]

Name: ( ) IGCSE Mathematics: s25 22
18 (a) —~




IGCSE MATHEMATICS « EXERCISE SHEET

E1.4 Fractions, decimals and percent-
ages

Name: - Class: — Date: - Total: 11 marks

KEY WORDS percentage 1747kt o simplest form fiz {7 /22 ¢ mixed number 7{7/3%4{  recurring decimal fff#f/ N
» fraction 434§

Objective

Build the skills to answer Extended exam questions on fractions, decimals and per-
centages 7. /NEAIH 7kt — converting between them, calculating with fractions,
and recurring decimals ¥/ (Extended).

You must be able to:

o convert between fractions, decimals and percentages
o add, subtract, multiply and divide fractions
o write a recurring decimal as a fraction

1 Worked examples

B Working with fractions

_—

- — ‘
-

A percentage means “out of 1007

IGCSE Mathematics ¢ E1.4 Fractions, decimals arcentages @
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juice
(25)

coffee
(45)

frequency
angle = —o=— X 360°

A pie chart shows fractions and percentages of a whole

« Convert: 2 =0.375; 0.07 = 7%; 34% = 2% = 0.34.
- P . 2 .4 _ 2 5 10 _ 5
 Divide fractions: multiply by the reciprocal — -+ =3 x 7 =1 =¢.
« Recurring — fractlon (Extended): for 0.17, 100z = 17 7..,100=17... =
16
Nz =16 =z =5 = 4—5

Answer shapes: M1 a correct method, A1 the correct answer.
2 Practice
2.1 Work out ?I X %, giving your answer in its simplest form. 2]
2.2 Write % as a decimal. 1]
2.3 Work out % — i, giving your answer in its simplest form. 2]

IGCSE Mathematics ¢ E1.4 Fractions, decimals arcentages



3 Exam-style questions

3.1 Work out 2% < g, giving your answer as a mixed number.

3.2 Write the recurring decimal 0.27 as a fraction in its simplest form.

IGCSE Mathematics o E1.4 Fractions, decimals arcentages

w
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Solutions
Marking: M1 a correct method, A1 the correct answer.

3 2 _ 6 _ 1
2'1ZX§_%_6
2.2 5+-8=10.625.

2.3 common denominator 12: % — 1—32 = 1—72

1 _ 7.7 .7 T 9 _ 63 _
3120 =0T+ T=Tx3=08_3

3.2let x = 0.2727... — 100z = 27.2727 ... = 1000 —x = 27 — 99z = 27 » o = 2F = 2.

IGCSE Mathematics o E1.4 Fractions, decimals arcentages @



Name: ( )

9 Rajid has a full bottle of juice.

He drinks & of the full bottle on Monday.

IGCSE Mathematics: w25 22

W W

He drinks 7 of the full bottle on Tuesday.

Find the fraction of the bottle of juice remaining.

IGCSE Mathematics: s25 21
4  Work out.

2.3
378

AN

IGCSE Mathematics: s25 22

14 Write 0.25 as a fraction.




IGCSE MATHEMATICS « EXERCISE SHEET

E1.7 Ind

ices 1

Name:

KEY WORDS indices §5%4{ « laws of indices {54 E it « power 5 o prime factor JFi[H 4 « factor [H4]

Objective

Build the skills to answer Extended exam questions on indices #5%{ — the laws of

Class: - Date: Total: 9 marks

indices 540 €%, and zero, negative and fractional &, 1. 441 powers.

You must be able

e use @™ x a" =a™

to:

+n’ am - an — a’mfn’ (am)n — amn

m
« evaluate a®, a™™ and a™n

« simplify expressions with indices

1 Worked examples

B J.aws of indices

-

Real numbers

(

Rational %’ —0.7, 0.3
r ~ Irrational
Integers
0, —1, =7
Natural 7 V2, V3
1, 2, 3, ...

Add powers to multiply; subtract to divide

IGCSE Mathematics o E1.7 Indices I



N,

N
@%@/k@/k

72 = 23 x 32

Indices appear when a number is written in prime factors

am % an — am+n am . an — am—n (am)n — CLmn
1
a’ =1 at=— a%:({‘/a)m
a

Answer shapes: M1 a correct method, A1 the correct answer.

2 Practice

2.1 Simplify 25 x 3.

2.2 Work out the value of 273.

2.3 Work out the value of 81z.

IGCSE Mathematics o E1.7 Indices I



3 Exam-style questions

3.1 Simplify (2a2)°.

3.2 Work out the value of 273.

3.3 Work out the value of 16~2.

IGCSE Mathematics o E1.7 Indices I



Solutions

Marking: M1 a correct method, A1 the correct answer.

2.1 2° x 23 = 28,

2.2 273 = 2% =
2.3 817 = /81 = 9.
3.1 (2a%)® = 2%a® = 8a°.

3.2 275 = (V27)2 =32 =09.

1
5

331672 =1 =L —
162

PN

§‘|H
(=]

IGCSE Mathematics o E1.7 Indices I



Name: ( ) IGCSE Mathematics: w25 21

6 Find the value of

(a) 57°x5°

................................................. [1]
2
(b) 1253,
71
IGCSE Mathematics: s25 21
19 Find the value of 2775 .
................................................. [2]



IGCSE MATHEMATICS « EXERCISE SHEET

E1.8 Standard form

Name: -~ Class: . Date: Total: 9 marks

KEY WORDS standard form Fl2#i0 4075 o power %t o integer 244

Objective

Build the skills to answer Extended exam questions on standard form F}2#i0 8%k —
writing numbers as A x 10" and calculating with them.

You must be able to:

o write large and small numbers in standard form
« convert standard form back to an ordinary number
o multiply and divide numbers in standard form

1 Worked examples

B Standard form

A x 10" where 1 < A < 10 and n is an integer

« Convert: 4500000 = 4.5 x 10%; 0.00072 = 7.2 x 107,

IGCSE Mathematics « E1.8 Standard form ®
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point moves 6 places

Standard form: Ax 107, with 1<A<10

:

> [4.2 X 10-4]

point moves 4 places

standard form: a x 10" with 1 =a <10

Answer shapes: M1 a correct method, A1 the correct answer.

2 Practice

2.1 Write 63000 in standard form.

2.2 Write 0.0045 in standard form.

2.3 Write 2.7 x 1072 as an ordinary number.

IGCSE Mathematics o E1.8 Standard form

Standard form A x 10": the power of ten is the number of places the point moves

o Multiply: (3 x 10°) x (2 x 1072) = 6 x 10® (multiply the fronts, add the powers).



3 Exam-style questions

3.1 Work out (4 x 10°) x (2.5 x 1073), giving your answer in standard form.

5
3.2 Work out % 102" giving your answer in standard form.

3.3 Work out (3 x 10%) + (5 x 10?), giving your answer in standard form.

IGCSE Mathematics o E1.8 Standard form



Solutions

Marking: M1 a correct method, A1 the correct answer.

2.1 6.3 x 10%.

2.2 4.5 x 1073,

2.3 0.0027.

3.14 x25=10and 10 x 1073 = 103, giving 10 x 10® = 1 x 10*.
3.28+2=4and 10° + 10 = 103, giving 4 x 103.

3.3 3 x 10* = 30000 and 5 x 10® = 5000, so the sum is 35000 = 3.5 x 10%.

IGCSE Mathematics o E1.8 Standard form



Name: ( ) IGCSE Mathematics: w25 43

11
2.89%x107! 1.3x10'2 8.3x10" 9x10'! 2.03%x107° 03x1072

Use a number from the box to complete each statement.

The number that is not written in standard fOrm 1S .......ooveemeeeeeeeieeeeeeeieeeeeen. )
The largest nUMDbET 1S ....coovvveriieeniiieiieeieeen .

The smallest NUMDBEr 1S ..coevvveneeeeeiieeeeeeeeeeeeeeee. .

12 A vase contains flowers that are red or pink or white.
Ruth picks a flower at random from the vase.
The probability that the flower is not red is 0.9 .
The probability that the flower is not pink is 0.65 .

Find the probability that the flower is white.

13 The point (5, 1024) lies on the curve y = ¢*, where ¢ is a whole number.

Find the y-coordinate of the point on the curve with x-coordinate —2.



IGCSE MATHEMATICS « EXERCISE SHEET

E1.10 Limits of accuracy

Name: -~ Class: . Date: Total: 11 marks

KEY WORDS lower bound [ « upper bound [} « lower and upper bounds |54l -7t « area [ 1
o limits of accuracy fi5hfi & i) AL Pl

Objective

Build the skills to answer Extended exam questions on limits of accuracy ¥ & ) &L
[ — the lower and upper bounds |41 5 of a rounded value, and using bounds
in calculations.

You must be able to:

o give the upper and lower bounds of a rounded measurement
o find the largest and smallest result of a calculation
e choose the right bounds for a sum, product or quotient

1 Worked examples

B Upper and lower bounds

( )
Real numbers
( N\
Rational 3 ;
¥, —0.7, 0.3 ) .
- ~N Irrational
Integers
0, —1, =7
Natural T, \/57 V3
1, 2, 3, ...
| J
| J
|\ J

A rounded value could be anything that rounds to it

IGCSE Mathematics ¢ E1.10 Limits of accuracy @



f% included 3 excluded

(cI[)sed circle) (open circle)

< | | |

- T T T . : T T C I -
3

-3 -2 -1 0 1 2

Upper and lower bounds place a value within an interval

e Bounds: 635 m to the nearest metre — 634.5 < h < 635.5.
o Largest product: use both upper bounds. Smallest: both lower bounds.

e Quotient: the largest % uses the largest a and the smallest b.

Answer shapes: M1 a correct method, A1 the correct answer.

2 Practice

2.1 A length is 24 c¢m, to the nearest cm. Write down the lower bound. 1]
2.2 A mass is 3.5 kg, correct to 1 decimal place. Write down the upper bound. 1]
2.3 A time is 40 s, to the nearest 10 s. Write down the lower and upper bounds. 2]

3 Exam-style questions

3.1 A rectangle measures 12 cm by 7 cm, each side to the nearest cm.

(a) Calculate the upper bound of the area. 2]

(b) Calculate the lower bound of the perimeter. 2]

3.2 A car travels 90 m (to the nearest 10 m) in 8.0 s (to the nearest 0.1 s). Calculate the

IGCSE Mathematics o E1.10 Limits of accuracy @



upper bound of its average speed.

IGCSE Mathematics o E1.10 Limits of accuracy



Solutions

Marking: M1 a correct method, A1 the correct answer.
2.1 23.5 cm.

2.2 3.55 kg.

2.3 lower bound 35 s, upper bound 45 s.

3.1 (a) upper bounds 12.5 and 7.5 — area = 12.5 x 7.5 = 93.75 cm?. (b) lower bounds
11.5 and 6.5 — perimeter = 2(11.5 + 6.5) = 36 cm.

3.2 largest speed = largest distance + smallest time. Distance upper bound = 95 m;

time lower bound = 7.95 s — 2= = 11.9 m/s (to 3 s.f.).

IGCSE Mathematics o E1.10 Limits of accuracy @



Name: ( ) IGCSE Mathematics: w25 43

25 Jenna has a length of wire measuring 68 cm, correct to the nearest cm.
From this wire she cuts off two smaller pieces
e anpiece of length 4.7 cm, correct to the nearest mm

e apiece of length 10.0cm, correct to the nearest mm.

Work out the lower bound and the upper bound for the length of the wire remaining.

Lowerbound = ......ooooiimiieeeeeeeeeeeeeeeeeee, cm

Upperbound = .......cooovviiviiiiiicciec, cm



IGCSE MATHEMATICS « EXERCISE SHEET

E1.12 Rates

Name: - Class: — Date: - Total: 12 marks

KEY WORDS average speed *(-i# JiF o density %55 o mass i o volume {AFH o rates [/

Objective

Build the skills to answer Extended exam questions on rates % — average speed
FHE, density %%, and other rates that combine two quantities.

You must be able to:

distance
o use average speed = ———
time
) mass
o use density = ————
volume

« convert times correctly and rearrange a rate formula

1 Worked examples

B Speed, distance, time
A
speed = gradient of distance-time graph - flat = speed =0
30 A
— moving away
E (steady speed)
° turning home
€
<}
< stopped
e (gradient 0)
£
1}
(9}
C
it
.
©
T T Y >
2.0 3.5 6.0
time (h)
A rate compares two quantities in different units
IGCSE Mathematics » E1.12 Rates ®



total distance =80+ 240=320m - a= gradient - s= area

20 A

speed (m/s)

area =12x20=240m

area

=1(8)(20 :

=2(8(;(m ) i gradient = acceleration
=20/8 =2.5 m/s?

v

time (s)

A rate also reads off a speed-time graph

total distance . mass
_ density =

average speed =

total time volume

e Worked: 45 km in 3 h 45 min = 3.75 h — speed = ;—?5 = 12 km/h.

« Change minutes to a decimal of an hour (45 min = 0.75 h) — not 3.45.

Answer shapes: M1 a correct method, A1 the correct answer.

2 Practice
2.1 A car travels 120 km in 2 hours. Calculate its average speed. 1]

2.2 A metal block has mass 240 g and volume 30 cm®. Calculate its density. 2]

2.3 A runner’s average speed is 5 m/s. How far does she run in 40 seconds? 2]
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3 Exam-style questions

3.1 A train travels 150 km in 1 hour 30 minutes. Calculate its average speed in km /h.[2]

3.2 Gold has a density of 19.3 g/cm?. Calculate the mass of a gold bar of volume 50

cm?. 2]

3.3 A cyclist travels 36 km at an average speed of 24 km/h. Calculate the time taken,
in minutes. 3]
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Solutions

Marking: M1 a correct method, A1 the correct answer.

2.1 222 = 60 km/h.
2.2 density = 20 = 8 g/cm?.
2.3 distance = 5 x 40 = 200 m.

3.11h 30 min = 1.5 h — speed = 2 =100 km/h.
3.2 mass = density x volume = 19.3 x 50 = 965 g.

3.3 time = % =1.5h = 1.5 x 60 = 90 minutes.
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4

Pedro makes cards.
(a) He makes cards at a rate of 9 cards every 20 minutes.

Work out the number of cards he makes in 8 hours.

(b) Each card costs 12 cents to make.
Pedro sells each card for 50 cents.

Work out his percentage profit on each card.

Nuwa is buying a phone.

One website sells the phone for 953 Yuan.

A different website sells the same phone for $141.
The exchange rate is 1 Yuan = $0.152 .

Calculate the difference between these phone prices.
Give your answer in dollars, correct to the nearest cent.
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8

Hadi buys a dishwasher.

He can either pay a single payment of $980 or he can pay using a monthly plan.
The monthly plan is 20% of $980 plus 12 payments of $75.25 .

(a) Hadi uses the monthly plan.

Calculate the total amount Hadi pays.

(b) Find the percentage increase in the cost using the monthly plan compared to a single payment.
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