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MODULAR UNIT 1 • JUNE 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 1; the selection contains 97
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.
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Question 01 ORIGINAL QUESTION
4MA1-1H Q5 4 marks
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Worked Solution 01 MODULAR UNIT 1
Perimeter with Pythagoras 4 marks

Find the missing rectangle side

AB =
√

7.22 + 5.42 = 9.

Add the shaded boundary

7.2 + 5.4 + 6 + 9 + 6 = 33.6.

Final answer

33.6 cm
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Question 02 ORIGINAL QUESTION
4MA1-1H Q6 2 marks
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Worked Solution 02 MODULAR UNIT 1
Power of a monomial 2 marks

Apply the outer power

(2c4d7)3 = 23c12d21.

Final answer

8c12d21
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Question 03 ORIGINAL QUESTION
4MA1-1H Q6 1 marks
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Worked Solution 03 MODULAR UNIT 1
Zero index 1 marks

Use the zero-power rule

y0 = 1 (y > 0), 5y0 = 5.

Final answer

5
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Question 04 ORIGINAL QUESTION
4MA1-1H Q6 2 marks
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Worked Solution 04 MODULAR UNIT 1
Common-factor factorisation 2 marks

Take the greatest common factor

16a2b3 + 20a3b = 4a2b(4b2 + 5a).

Final answer

4a2b(4b2 + 5a)
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Question 05 ORIGINAL QUESTION
4MA1-1H Q6 3 marks
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Worked Solution 05 MODULAR UNIT 1
Factorise then solve 3 marks

Factorise

x2 + 9x− 22 = (x+ 11)(x− 2).

Use the zero-product rule

x+ 11 = 0 or x− 2 = 0.

Final answer

x = −11 or x = 2
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Question 06 ORIGINAL QUESTION
4MA1-1H Q13 3 marks
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Worked Solution 06 MODULAR UNIT 1
Equation of a line through two points 3 marks

Find the gradient

m =
−48− 12

19− (−5)
=

−60

24
= −2.5.

Find the intercept

12 = −2.5(−5) + c ⇒ c = −0.5.

Final answer

y = −2.5x− 0.5
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Question 07 ORIGINAL QUESTION
4MA1-1H Q14 3 marks
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Worked Solution 07 MODULAR UNIT 1
Difference of two squares 3 marks

Take out 2

50g2 − 18 = 2(25g2 − 9).

Factor the difference

25g2 − 9 = (5g + 3)(5g − 3).

Final answer

2(5g + 3)(5g − 3)
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Question 08 ORIGINAL QUESTION
4MA1-1H Q15 3 marks
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Worked Solution 08 MODULAR UNIT 1
Numerical indices 3 marks

Write every term as a power of 2
√
2 = 21/2, 83 = 29, 163/2 = 26.

Subtract indices

21/2 ÷ 29−6 = 21/2−3 = 2−5/2.

Final answer

n = −5

2
= −2.5
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Question 09 ORIGINAL QUESTION
4MA1-1H Q16 3 marks
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Worked Solution 09 MODULAR UNIT 1
Venn-diagram counts 3 marks

Use the union total

9 + 12 + x+ 5 + 7 + 3 = 42 ⇒ x = 6.

Count outside A

n(A′) = 12 + 7 + 10 + 7 = 36.

Count C but not B

n(B′ ∩ C) = 5 + 10 = 15.

Final answer

x = 6; n(A′) = 36; n(B′ ∩ C) = 15
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Question 10 ORIGINAL QUESTION
4MA1-1H Q18 4 marks
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Worked Solution 10 MODULAR UNIT 1
Complete a grouped table and histogram 4 marks

Find the two missing frequencies

140− (23 + 18 + 14) = 85, 85 is shared in the ratio 10(2.5) : 15(4) = 25 : 60.

Complete the table

23, 25, 60, 18, 14.

Use frequency density

23

5
= 4.6,

25

10
= 2.5,

60

15
= 4,

18

10
= 1.8,

14

20
= 0.7.

Final answer

Frequencies 23, 25, 60, 18, 14; densities 4.6, 2.5, 4, 1.8, 0.7
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Completed diagram 10 MODULAR UNIT 1
Complete a grouped table and histogram 4 marks

Completed solution diagram: Completed histogram

time (minutes)

frequency density

0 5 10 15 20 25 30 35 40 45 50 55 60
0

1

2

3

4

5
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Question 11 ORIGINAL QUESTION
4MA1-1H Q22 6 marks
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Worked Solution 11 MODULAR UNIT 1
Equal shaded and unshaded areas 6 marks

Find the circumradius

R =
4

sin 36◦ = 6.805 . . .

Find the two main areas

Acircle = πR2 = 145.489 . . . , Apentagon = 5

(
1

2
R2 sin 72◦

)
= 110.111 . . .

Use the equal-area condition

Acircle −Apentagon + πr2 = Apentagon − πr2.

Solve

r =

√
2Apentagon −Acircle

2π
= 3.44 . . .

Final answer

3.45 cm
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Question 12 ORIGINAL QUESTION
4MA1-2H Q1 3 marks
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Worked Solution 12 MODULAR UNIT 1
Divide mixed numbers 3 marks

Convert

4
2

3
=

14

3
, 1

1

5
=

6

5
.

Invert and multiply

14

3
÷ 6

5
=

14

3
× 5

6
=

70

18
=

35

9
.

Final answer

35

9
= 3

8

9
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Question 13 ORIGINAL QUESTION
4MA1-2H Q2 3 marks
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Worked Solution 13 MODULAR UNIT 1
Expected frequency from a spinner 3 marks

Find pink probability

P (pink) = 1− (0.32 + 0.13 + 0.28) = 0.27.

Scale to 200 spins

0.27× 200 = 54.

Final answer

54
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Question 14 ORIGINAL QUESTION
4MA1-2H Q3 4 marks
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Worked Solution 14 MODULAR UNIT 1
Largest angle in a trapezium 4 marks

Use parallel-line angles

(4x− 27) + (3x+ 46) = 180 ⇒ 7x+ 19 = 180 ⇒ x = 23.

Evaluate the angles

3x+ 46 = 115, 3x+ 10 = 79, 4x− 27 = 65; the remaining angle is 101.

Final answer

115◦
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Question 15 ORIGINAL QUESTION
4MA1-2H Q4 4 marks
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Worked Solution 15 MODULAR UNIT 1
Complete and draw a quadratic graph 4 marks

Complete the table

y = x2 − x− 4 ⇒ (8, 2, −2, −4, −4, −2, 2) for x = −3,−2,−1, 0, 1, 2, 3.

Plot and join

Plot (−3, 8), (−2, 2), (−1,−2), (0,−4), (1,−4), (2,−2), (3, 2) and join with a smooth quadratic curve.

Final answer

y = x2 − x− 4; y-values 8, 2,−2,−4,−4,−2, 2
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Completed diagram 15 MODULAR UNIT 1
Complete and draw a quadratic graph 4 marks

Completed solution diagram: Completed quadratic graph

x

y
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Question 16 ORIGINAL QUESTION
4MA1-2H Q9 3 marks
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Worked Solution 16 MODULAR UNIT 1
Convert kilometres per hour 3 marks

Convert distance and time

27 km = 27 000 m, 1 hour = 3600 s.

Divide

27 000

3600
= 7.5 m/s.

Final answer

7.5 m/s
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Question 17 ORIGINAL QUESTION
4MA1-2H Q12 4 marks
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Worked Solution 17 MODULAR UNIT 1
Two right triangles and a split hypotenuse 4 marks

Find the angle in ABD

cos(∠BAD) =
AD

AB
=

8

14
⇒ ∠BAD ≈ 55.15◦.

Find the angle in ACD

∠CAD = 55.15− 38 ≈ 17.15◦.

Find CD

tan(17.15◦) = CD/8 ⇒ CD ≈ 2.47 cm.

Final answer

2.47 cm
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Question 18 ORIGINAL QUESTION
4MA1-2H Q13 4 marks
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Worked Solution 18 MODULAR UNIT 1
Two-dice probability tree 4 marks

Complete the tree

A : R = 2/6, Y = 4/6; B : R = 1/6, Y = 5/6 on every second branch.

Both yellow

P (Y, Y ) =
4

6
× 5

6
=

20

36
=

5

9
.

Final answer

5

9
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Completed diagram 18 MODULAR UNIT 1
Two-dice probability tree 4 marks

Completed solution diagram: Completed probability tree

1/3

2/3

1/6

5/6

1/6

5/6

red

yellow

red

yellow

Final answer
P (both yellow) = 2

3 × 5
6 = 5

9
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Question 19 ORIGINAL QUESTION
4MA1-2H Q15 2 marks
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Worked Solution 19 MODULAR UNIT 1
Fractional index power 2 marks

Apply the outer power

(32a15)3/5 = 323/5a9 = (25)3/5a9 = 8a9.

Final answer

8a9
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Question 20 ORIGINAL QUESTION
4MA1-2H Q15 2 marks
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Worked Solution 20 MODULAR UNIT 1
Negative index power 2 marks

Invert the bracket (
1

10x

)−3

= (10x)3.

Expand

(10x)3 = 1000x3.

Final answer

1000x3
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Question 21 ORIGINAL QUESTION
4MA1-2H Q15 3 marks
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Worked Solution 21 MODULAR UNIT 1
Solve a fractional linear equation 3 marks

Clear denominators

30

(
1− 2y

3

)
= 30

(
4

5
− 2y − 1

2

)
.

Expand and collect

10− 20y = 24− 15(2y − 1) = 39− 30y ⇒ 10y = 29.

Solve

y =
29

10
= 2.9.

Final answer

y = 2.9
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Question 22 ORIGINAL QUESTION
4MA1-2H Q17 3 marks
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Worked Solution 22 MODULAR UNIT 1
Expand three brackets 3 marks

Square the repeated factor

(x+ 6)2 = x2 + 12x+ 36.

Multiply by the third factor

(x2 + 12x+ 36)(3x− 2) = 3x3 + 34x2 + 84x− 72.

Final answer

3x3 + 34x2 + 84x− 72
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Question 23 ORIGINAL QUESTION
4MA1-2H Q18 3 marks
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Worked Solution 23 MODULAR UNIT 1
Recognise function graph families 3 marks

Match the sine graph

y = sinx passes through the origin and oscillates : Graph C.

Match the reciprocal graph

y = −3/x has positive branch for x < 0 and negative branch for x > 0 : GraphF.

Match the cubic

y = 4x3 − 5x is an odd cubic with negative central gradient : Graph A.

Final answer

sinx → C, −3/x → F, 4x3 − 5x → A
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Question 24 ORIGINAL QUESTION
4MA1-2H Q19 3 marks
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Worked Solution 24 MODULAR UNIT 1
Complete the square 3 marks

Group the quadratic terms

3x2 − 6x+ 5 = 3(x2 − 2x) + 5.

Complete the square

3(x2 − 2x) + 5 = 3[(x− 1)2 − 1] + 5 = 3(x− 1)2 + 2.

Final answer

3(x− 1)2 + 2
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Question 25 ORIGINAL QUESTION
4MA1-2H Q20 3 marks
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Worked Solution 25 MODULAR UNIT 1
At least one red counter remains 3 marks

Use the complement

The only failure is drawing all three red: P (RRR) =
3

12
× 2

11
× 1

10
=

1

220
.

Subtract from one

P (at least one red remains) = 1− 1

220
=

219

220
.

Final answer

219

220
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Question 26 ORIGINAL QUESTION
4MA1-2H Q22 5 marks
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Worked Solution 26 MODULAR UNIT 1
Angle of elevation from a perpendicular foot 5 marks

Find the ground angle

cos∠BCA =
112 + 162 − 92

2(11)(16)
=

37

44
⇒ ∠BCA ≈ 32.763◦.

Find BD

BD = 11 sin 32.763◦ ≈ 5.95m.

Use the vertical flagpole

tan∠FDB =
BF

BD
=

10

5.95
.

Evaluate

∠FDB ≈ 59.2◦.

Final answer

59.2◦
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MODULAR UNIT 1 • JUNE 2023 DETAILED SOLUTIONS

Question 27 ORIGINAL QUESTION
4MA1-2H Q23 4 marks

Dr Eslam Ahmed • eliteigcse.com WhatsApp +20 112 000 9622 58 / 63

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


MODULAR UNIT 1 • JUNE 2023 DETAILED SOLUTIONS

Worked Solution 27 MODULAR UNIT 1
Surd volume and a square cross-section 4 marks

Form x squared

x2(2
√
5− 3) = 13 + 6

√
5 ⇒ x2 =

13 + 6
√
5

2
√
5− 3

.

Rationalise

x2 =
(13 + 6

√
5)(2

√
5 + 3)

11
= 9 + 4

√
5.

Recognise the square

9 + 4
√
5 = (2 +

√
5)2.

Take the positive length

x = 2 +
√
5.

Final answer

2 +
√
5 cm
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Question 28 ORIGINAL QUESTION
4MA1-2H Q24 6 marks
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MODULAR UNIT 1 • JUNE 2023 DETAILED SOLUTIONS

Worked Solution 28 MODULAR UNIT 1
Coordinates of the fourth vertex of a kite 6 marks

Find AC

mAC =
−5− 10

4− (−2)
= −5

2
, y = 5− 5

2
x.

Use the perpendicular diagonal

mBD =
2

5
, y − 4 =

2

5

(
x+

27

5

)
.

Find the diagonal intersection

AC ∩BD =

(
−2

5
, 6

)
.

Reflect B in AC

D = 2

(
−2

5
, 6

)
−
(
−27

5
, 4

)
=

(
23

5
, 8

)
.

Final answer

D = (4.6, 8)
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MODULAR UNIT 1 • JUNE 2023 DETAILED SOLUTIONS

Question 29 ORIGINAL QUESTION
4MA1-2H Q25 4 marks
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MODULAR UNIT 1 • JUNE 2023 DETAILED SOLUTIONS

Worked Solution 29 MODULAR UNIT 1
Upper bound for sphere density 4 marks

Choose the worst-case bounds

rLB = 2.75 cm, MUB = 265π g.

Use the lower volume

VLB =
4

3
π(2.75)3.

Maximise density

ρUB =
265π

(4/3)π(2.75)3
= 9.56 g/cm3 (2 d.p.).

Final answer

9.56 g/cm3
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