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MODULAR UNIT 2 • NOVEMBER 2023 DETAILED SOLUTIONS

About this reconstructed paper

Each question section appears in the same order as the Student book: the complete source demand is
followed by its demand-local worked solution and final answer.

Ownership rule: Unit 2 owns a demand when its assessed or terminal statement is Unit 2, even if
Unit 1 skills are prerequisites. For example, drawing boundary lines supports the Unit 2 region-of-
inequalities demand. This book contains the demands owned by Unit 2; the selection contains 113
marks.

This is an Elite reconstructed teaching paper selected from official Linear Higher material; it is not
an official Pearson Modular examination paper. Source assets are retained for private teaching use.

Dr Eslam Ahmed • eliteigcse.com WhatsApp +20 112 000 9622 1 / 76

https://eliteigcse.com
https://wa.me/201120009622


MODULAR UNIT 2 • NOVEMBER 2023 DETAILED SOLUTIONS

Contents

No. Source Parts Marks Page
1 4MA1-1H Q3 4 3
2 4MA1-1H Q6 4 5
3 4MA1-1H Q7 2 7
4 4MA1-1H Q8 (a) 2 9
5 4MA1-1H Q8 (b) 3 11
6 4MA1-1H Q9 (a) 1 13
7 4MA1-1H Q9 (b) 1 15
8 4MA1-1H Q9 (c) 2 17
9 4MA1-1H Q13 (a) 1 19
10 4MA1-1H Q13 (b) 3 21
11 4MA1-1H Q14 3 23
12 4MA1-1H Q15 3 25
13 4MA1-1H Q16 4 27
14 4MA1-1H Q18 5 29
15 4MA1-1H Q19 6 31
16 4MA1-1H Q21 5 33
17 4MA1-1H Q22 6 35
18 4MA1-1H Q23 5 37
19 4MA1-1H Q24 (a) 2 39
20 4MA1-1H Q24 (b) 2 41
21 4MA1-2H Q1 (a) 1 43
22 4MA1-2H Q1 (b) 3 45
23 4MA1-2H Q3 (a) 2 47
24 4MA1-2H Q3 (b) 3 50
25 4MA1-2H Q5 whole 3 52
26 4MA1-2H Q7 whole 3 54
27 4MA1-2H Q8 whole 3 56
28 4MA1-2H Q13 whole 2 58
29 4MA1-2H Q14 whole 3 60
30 4MA1-2H Q18 whole 4 63
31 4MA1-2H Q19 (a) 1 65
32 4MA1-2H Q19 (b) 2 67
33 4MA1-2H Q19 (c) 4 69
34 4MA1-2H Q21 whole 5 71
35 4MA1-2H Q22 (a)(i), (a)(ii), (b) 5 73
36 4MA1-2H Q23 whole 5 75

Dr Eslam Ahmed • eliteigcse.com WhatsApp +20 112 000 9622 2 / 76

https://eliteigcse.com
https://wa.me/201120009622


MODULAR UNIT 2 • NOVEMBER 2023 DETAILED SOLUTIONS

Question 01 ORIGINAL QUESTION UNIT 2
4MA1-1H Q3 demand 4 marks
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Worked solution 01 MODULAR UNIT 2
Percentage profit 4 marks

Demand – Percentage profit
Find revenue

1500 + 36(450) = 17700.

Find profit

17700− 12500 = 5200.

Convert to a percentage
5200

12500
× 100 = 41.6%.

Final answer
41.6%
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Question 02 ORIGINAL QUESTION UNIT 2
4MA1-1H Q6 demand 4 marks
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Worked solution 02 MODULAR UNIT 2
Recover normal ticket prices 4 marks

Demand – Recover normal ticket prices
Ticket A

5

6
NA = 140 ⇒ NA = 168.

Ticket B

0.8NB = 136 ⇒ NB = 170.

Compare

170− 168 = 2.

Final answer
2 euros
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Question 03 ORIGINAL QUESTION UNIT 2
4MA1-1H Q7 demand 2 marks
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Worked solution 03 MODULAR UNIT 2
Highest common factor 2 marks

Demand – Highest common factor
Take minimum exponents

HCF = 53 × 72 × 114.

Final answer
5^3 x 7^2 x 11^4
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Question 04 ORIGINAL QUESTION UNIT 2
4MA1-1H Q8 (a) 2 marks
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Worked solution 04 MODULAR UNIT 2
Solve the linear inequality 2 marks

(a) – Solve the linear inequality
Collect terms

8x− 4 ≥ 3x− 10 ⇒ 5x ≥ −6.

Divide by positive 5

x ≥ −6

5
.

Final answer
x ≥ -6/5
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Question 05 ORIGINAL QUESTION UNIT 2
4MA1-1H Q8 (b) 3 marks
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Worked solution 05 MODULAR UNIT 2
Define the shaded region 3 marks

(b) – Define the shaded region
Read each boundary

y = 2, x = 7, y = x.

Choose the shaded side

R : y ≥ 2, x ≤ 7, y ≤ x.

Final answer
y ≥ 2, x ≤ 7, y ≤ x
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Question 06 ORIGINAL QUESTION UNIT 2
4MA1-1H Q9 (a) 1 marks
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Worked solution 06 MODULAR UNIT 2
Ordinary number 1 marks

(a) – Ordinary number
Move the decimal four places left

5.87× 10−4 = 0.000587.

Final answer
0.000587
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Question 07 ORIGINAL QUESTION UNIT 2
4MA1-1H Q9 (b) 1 marks
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Worked solution 07 MODULAR UNIT 2
Standard form 1 marks

(b) – Standard form
Write one non-zero digit first

84000000 = 8.4× 107.

Final answer
8.4 x 10^7
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Question 08 ORIGINAL QUESTION UNIT 2
4MA1-1H Q9 (c) 2 marks
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Worked solution 08 MODULAR UNIT 2
Standard-form ratio 2 marks

(c) – Standard-form ratio
Form the ratio

K =
8.5× 1010

1.47× 109
=

85

1.47
.

Evaluate

K = 57.823... ≈ 57.8.

Final answer
K = 57.8
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Question 09 ORIGINAL QUESTION UNIT 2
4MA1-1H Q13 (a) 1 marks
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Worked solution 09 MODULAR UNIT 2
Median from cumulative frequency 1 marks

(a) – Median from cumulative frequency
Read the middle rank

80/2 = 40; readingCF = 40fromthegraphgivesabout25seconds.

Final answer
25 seconds
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Question 10 ORIGINAL QUESTION UNIT 2
4MA1-1H Q13 (b) 3 marks
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Worked solution 10 MODULAR UNIT 2
Percentage taking longer than 50 seconds 3 marks

(b) – Percentage taking longer than 50 seconds
Read CF at 50

CF (50) ≈ 75, 80− 75 = 5.

Convert to a percentage
5

80
× 100 = 6.25%.

Final answer
6.25%

Dr Eslam Ahmed • eliteigcse.com WhatsApp +20 112 000 9622 22 / 76

https://eliteigcse.com
https://wa.me/201120009622


MODULAR UNIT 2 • NOVEMBER 2023 DETAILED SOLUTIONS

Question 11 ORIGINAL QUESTION UNIT 2
4MA1-1H Q14 demand 3 marks
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Worked solution 11 MODULAR UNIT 2
Angle at the circumference 3 marks

Demand – Angle at the circumference
Find the central angle

∠AOC = 180◦ − 2(52◦) = 76◦.

Use the circle theorem

∠ABC =
1

2
∠AOC = 38◦.

State reasons

OA = OC(radii), sobaseanglesareequal; angleatcentreistwiceangleatcircumference.

Final answer
38◦
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Question 12 ORIGINAL QUESTION UNIT 2
4MA1-1H Q15 demand 3 marks
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Worked solution 12 MODULAR UNIT 2
Make n the subject 3 marks

Demand – Make n the subject
Clear the denominator

x(3n− 4) = 3p+ n ⇒ 3nx− 4x = 3p+ n.

Collect n terms

n(3x− 1) = 3p+ 4x.

Divide

n =
3p+ 4x

3x− 1
.

Final answer
n = (3p + 4x)/(3x - 1)
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Question 13 ORIGINAL QUESTION UNIT 2
4MA1-1H Q16 demand 4 marks
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Worked solution 13 MODULAR UNIT 2
Coordinates with a given gradient 4 marks

Demand – Coordinates with a given gradient
Differentiate

dy

dx
= 12x2 − 8.

Set the gradient

12x2 − 8 =
1

3
⇒ 12x2 =

25

3
⇒ x2 =

25

36
.

Take both roots

x = ±5

6
.

Final answer
x = ±5/6
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Question 14 ORIGINAL QUESTION UNIT 2
4MA1-1H Q18 demand 5 marks
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Worked solution 14 MODULAR UNIT 2
Bearings and total walking time 5 marks

Demand – Bearings and total walking time
Find angle ABC

∠ABC = 54◦ + (180◦ − 132◦) = 102◦.

Find AC

AC2 = 3.62 + 8.42 − 2(3.6)(8.4) cos 102◦ ⇒ AC ≈ 9.802 km.

Find time

t =
3.6 + 8.4 + 9.802

6
= 3.6337 h = 3 h 38min (approximately).

Final answer
3 hours 38 minutes
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Question 15 ORIGINAL QUESTION UNIT 2
4MA1-1H Q19 demand 6 marks
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Worked solution 15 MODULAR UNIT 2
Last term of an arithmetic sequence 6 marks

Demand – Last term of an arithmetic sequence
Identify a and d

a = 3, d = 4.

Use the sum

Sn =
n

2
[2(3) + (n− 1)4] = 7260 ⇒ 2n2 + n− 7260 = 0.

Solve for the number of terms

(2n+ 121)(n− 60) = 0 ⇒ n = 60.

Find the last term

x = 3 + (60− 1)4 = 239.

Final answer
239
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Question 16 ORIGINAL QUESTION UNIT 2
4MA1-1H Q21 demand 5 marks
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Worked solution 16 MODULAR UNIT 2
Volume of a triangular prism 5 marks

Demand – Volume of a triangular prism
Resolve the triangular end

FE = 28 sin 30◦ = 14, DE = 28 cos 30◦ = 14
√
3.

Find prism length

AF =
√
532 − 282 = 45.

Calculate volume

V =
1

2
(14)(14

√
3)(45) = 4410

√
3 ≈ 7638.34.

Final answer
7638 cm3
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Question 17 ORIGINAL QUESTION UNIT 2
4MA1-1H Q22 demand 6 marks
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Worked solution 17 MODULAR UNIT 2
Length between tangent intercepts 6 marks

Demand – Length between tangent intercepts
Find radius gradient

mOP = (−10− 0)/(8− 0) = −5/4.

Find tangent gradient

mL = 4/5 sincemOPmL = −1.

Find intercepts

y + 10 =
4

5
(x− 8) =⇒ R = (0,−16.4), Q = (20.5, 0).

Distance

RQ =
√
20.52 + 16.42 = 26.3 cm (3 s.f.).

Final answer
26.3 cm
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Question 18 ORIGINAL QUESTION UNIT 2
4MA1-1H Q23 demand 5 marks
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Worked solution 18 MODULAR UNIT 2
Similar solids: height of B 5 marks

Demand – Similar solids: height of B
Find the linear scale factor

AA

AB
=

7776

486
= 16 ⇒ k = 4.

Use the volume ratio
8x

2x+4
= k3 = 64 ⇒ 22x−4 = 26 ⇒ x = 5.

Scale the height

hA = 35 = 243, hB = 243/4 = 60.75 cm.

Final answer
60.75 cm
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Question 19 ORIGINAL QUESTION UNIT 2
4MA1-1H Q24 (a) 2 marks
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Worked solution 19 MODULAR UNIT 2
Translation of a function 2 marks

(a) – Translation of a function
Match the x shift

g(x) = f(x+ 4) + 6, so the graph moves 4 left and 6 up.

Final answer
(a,b) = (-4, 6)
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Question 20 ORIGINAL QUESTION UNIT 2
4MA1-1H Q24 (b) 2 marks
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Worked solution 20 MODULAR UNIT 2
Read p and q from a cosine graph 2 marks

(b) – Read p and q from a cosine graph
Read the amplitude

max y = 3, p = 3 (p > 0).

Read the phase shift

Themaximumoccursatx = 315◦; 315 + q = 360 ⇒ q = 45◦.

Final answer
p = 3, q = 45
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Question 21 ORIGINAL QUESTION UNIT 2
4MA1-2H Q1 (a) 1 marks
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Worked solution 21 MODULAR UNIT 2
Modal class 1 marks

(a) – Modal class
Read the greatest frequency

The greatest frequency is 18, in the class 25 < m ≤ 30.

Final answer
25 < m <= 30
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Question 22 ORIGINAL QUESTION UNIT 2
4MA1-2H Q1 (b) 3 marks
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Worked solution 22 MODULAR UNIT 2
Estimated total length from grouped data 3 marks

(b) – Estimated total length from grouped data
Use class midpoints

2.5(8) + 7.5(2) + 12.5(6) + 17.5(4) + 22.5(12) + 27.5(18).

Add the midpoint products

20 + 15 + 75 + 70 + 270 + 495 = 945.

Final answer
945 minutes
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Question 23 ORIGINAL QUESTION UNIT 2
4MA1-2H Q3 (a) 2 marks
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Worked solution 23 MODULAR UNIT 2
Reflection in y = x 2 marks

(a) – Reflection in y = x
Apply the reflection rule

Reflection in y = x maps (x, y) 7→ (y, x).

Plot the image

The image vertices are (4, 2), (4, 3), (5, 3), (5, 4), (6, 4), (6, 1), (5, 1), (5, 2); join them in order.

Final answer
Reflected shape with vertices (4,2), (4,3), (5,3), (5,4), (6,4), (6,1), (5,1), (5,2)
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Completed diagram 23 MODULAR UNIT 2
Reflection in y = x 2 marks

Completed solution diagram: Reflection in y = x

x

y
y = x

original T
image T ′
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Question 24 ORIGINAL QUESTION UNIT 2
4MA1-2H Q3 (b) 3 marks
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Worked solution 24 MODULAR UNIT 2
Describe the enlargement 3 marks

(b) – Describe the enlargement
Compare corresponding lengths

Every side of B is three times the corresponding side of A, with the same orientation.

Locate the centre

The centre is (7, 2); for example (7, 3) maps to (7, 5) with scale factor 3.

Final answer
Enlargement, scale factor 3, centre (7, 2)
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Question 25 ORIGINAL QUESTION UNIT 2
4MA1-2H Q5 whole 3 marks
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Worked solution 25 MODULAR UNIT 2
Chained ratio of flour, butter and sugar 3 marks

whole – Chained ratio of flour, butter and sugar
Find the butter amount

Butter:sugar = 3 : 2, 120÷ 2 = 60, butter = 3(60) = 180 g.

Use the flour:butter ratio

flour
180

=
6

5
⇒ flour = 6

5
(180) = 216 g.

Final answer
216 grams
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Question 26 ORIGINAL QUESTION UNIT 2
4MA1-2H Q7 whole 3 marks
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Worked solution 26 MODULAR UNIT 2
Compound depreciation 3 marks

whole – Compound depreciation
Use the depreciation multiplier

Each year multiplies the value by 1− 0.08 = 0.92.

Apply it for three years

V = 26800(0.92)3 = 20868.8384.

Round to dollars

V ≈ $20 869.

Final answer
$20,869
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Question 27 ORIGINAL QUESTION UNIT 2
4MA1-2H Q8 whole 3 marks
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Worked solution 27 MODULAR UNIT 2
Mean after two further matches 3 marks

whole – Mean after two further matches
Find the known totals

First total = 8(6) = 48, new total = 10(7) = 70.

Find the two new goals

2k = 70− 48 = 22.

Solve

k = 11.

Final answer
k = 11
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Question 28 ORIGINAL QUESTION UNIT 2
4MA1-2H Q13 whole 2 marks
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Worked solution 28 MODULAR UNIT 2
Interquartile range from eleven values 2 marks

whole – Interquartile range from eleven values
Read Q1 and Q3

Q1 = 4 (middle of the lower five), Q3 = 13 (middle of the upper five).

Subtract

IQR = Q3 −Q1 = 13− 4 = 9.

Final answer
9
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Question 29 ORIGINAL QUESTION UNIT 2
4MA1-2H Q14 whole 3 marks
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Worked solution 29 MODULAR UNIT 2
Graphical solution of simultaneous equations 3 marks

whole – Graphical solution of simultaneous equations
Draw the second line

y − x− 2 = 0 ⇒ y = x+ 2; draw it through (−2, 0), (0, 2), (2, 4).

Read the intersection

The two drawn lines meet at (−1, 1).

Final answer
x = -1, y = 1
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Completed diagram 29 MODULAR UNIT 2
Graphical solution of simultaneous equations 3 marks

Completed solution diagram: Graphical intersection

x

y

2y + x = 1

y = x+ 2

(−1, 1)
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Question 30 ORIGINAL QUESTION UNIT 2
4MA1-2H Q18 whole 4 marks
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Worked solution 30 MODULAR UNIT 2
Acceleration from a displacement function 4 marks

whole – Acceleration from a displacement function
Differentiate once

v =
ds

dt
= 6t2 − 10t+ 6.

Differentiate again

a =
dv

dt
= 12t− 10.

Set the required acceleration

12t− 10 = 5 ⇒ 12t = 15.

Solve

t =
15

12
= 1.25 s.

Final answer
t = 1.25 s
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Question 31 ORIGINAL QUESTION UNIT 2
4MA1-2H Q19 (a) 1 marks
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Worked solution 31 MODULAR UNIT 2
Excluded value from a rational function domain 1 marks

(a) – Excluded value from a rational function domain
Set the denominator to zero

2x− 9 = 0 ⇒ x =
9

2
= 4.5.

Final answer
x = 4.5 cannot be included
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Question 32 ORIGINAL QUESTION UNIT 2
4MA1-2H Q19 (b) 2 marks
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Worked solution 32 MODULAR UNIT 2
Composite function value 2 marks

(b) – Composite function value
Evaluate g(4)

g(4) =
5

2(4)− 9
= −5.

Apply f

fg(4) = f(−5) = 5(−5) + 7 = −18.

Final answer
-18
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Question 33 ORIGINAL QUESTION UNIT 2
4MA1-2H Q19 (c) 4 marks
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Worked solution 33 MODULAR UNIT 2
Find the inverse of a restricted quadratic 4 marks

(c) – Find the inverse of a restricted quadratic
Complete the square

y = 3x2 − 12x+ 8 = 3(x− 2)2 − 4.

Rearrange

y + 4 = 3(x− 2)2 ⇒ (x− 2)2 =
y + 4

3
.

Use the restriction

x > 2 ⇒ x− 2 > 0, so take the positive square root.

Swap variables

h−1(x) = 2 +

√
x+ 4

3
.

Final answer
h^-1(x) = 2 + sqrt((x+4)/3)
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Question 34 ORIGINAL QUESTION UNIT 2
4MA1-2H Q21 whole 5 marks
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Worked solution 34 MODULAR UNIT 2
Intersections of a line and an ellipse-type curve 5 marks

whole – Intersections of a line and an ellipse-type curve
Substitute the line equation

x = 5− 2y ⇒ (5− 2y)2 + 3y2 = 13.

Form a quadratic

7y2 − 20y + 12 = 0 = (7y − 6)(y − 2).

Solve for y

y =
6

7
or y = 2.

Recover x

y =
6

7
⇒ x =

23

7
; y = 2 ⇒ x = 1.

State both points

(1, 2) and
(
23

7
,
6

7

)
.

Final answer
(1, 2) and (23/7, 6/7)
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Question 35 ORIGINAL QUESTION UNIT 2
4MA1-2H Q22 (a)(i), (a)(ii), (b) 5 marks
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Worked solution 35 MODULAR UNIT 2
Find OC from two vectors / Find AB from position vectors / Ratio where two vector descriptions meet5 marks

(a)(i) – Find OC from two vectors
Use the path O-B-C

−−→
OC =

−−→
OB +

−−→
BC = 4b+ (2a− 2b) = 2a+ 2b.

Final answer
OC = 2a + 2b

(a)(ii) – Find AB from position vectors
Subtract position vectors

−−→
AB =

−−→
OB −

−→
OA = 4b− 3a.

Final answer
AB = 4b - 3a

(b) – Ratio where two vector descriptions meet
Describe P on both lines

−−→
OP = λ(2a+ 2b) = 3a+ µ(4b− 3a).

Compare coefficients

2λ = 4µ, 2λ = 3− 3µ ⇒ µ =
3

7
.

Convert the parameter to a ratio

AP : PB = µ : (1− µ) =
3

7
:
4

7
= 3 : 4.

Final answer
AP:PB = 3:4
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Question 36 ORIGINAL QUESTION UNIT 2
4MA1-2H Q23 whole 5 marks
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Worked solution 36 MODULAR UNIT 2
Radius of a similar-cone frustum 5 marks

whole – Radius of a similar-cone frustum
Find the large-cone volume

VL =
1

3
π(62)(15) = 180π.

Use similarity

The small cone has height x
6
(15) =

5

2
x, so its volume is 1

3
πx2

(
5

2
x

)
=

5

6
πx3.

Use the frustum volume

180π − 5

6
πx3 =

4212

25
π ⇒ 5

6
x3 =

288

25
.

Solve the cubic

x3 =
1728

125
=

(
12

5

)3

⇒ x =
12

5
= 2.4 cm.

Final answer
x = 2.4 cm
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