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4MA1/1H NOVEMBER 2024

c m Averages from Frequency Tables
Question 1

1 The table shows some information about the hourly rates of pay of 60 workers.

Hourly rate of pay Frequency
(p dollars)
10<p <15 18
15<p <20 16
20<p £ 25 14
25<p <30 8
30<p <35 4

(a) Write down the modal class.

(b) Work out an estimate for the mean hourly rate of pay of the 60 workers.

. dollars

(Total for Question 1 is 5 marks)

WORKED SOLUTION Question 1 - 4AMA1/1H November 2024

o The modal class is the

The modal class is the class with the greatest frequency:

10<p<15

° Use midpoints
Use midpoints 12.5,17.5,22.5,27.5, 32.5.

12.5(18) + 17.5(16) + 22.5(14) + 27.5(8) + 32.5(4) = 1170

11
estimated mean = 6—(7)0 =19.5



@ rinaL ANswER
modal class 10 < p < 15, estimated mean 19.5 dollars.



4MA1/1H NOVEMBER 2024

Qu estion 2 m Constructions & Loci

2 Use ruler and compasses only to construct the bisector of angle ABC
You must show all your construction lines.

(Total for Question 2 is 2 marks)



WORKED SOLUTION Question 2 - 4MA1/1H November 2024

0 Construction answer
To construct the bisector of angle ABC:
1. Draw an arc centred at B cutting both arms of the angle.
2. From the two cut points, draw equal arcs inside the angle.

3. Draw the line from B through the intersection of these arcs.

A

bisector

0 FINAL ANSWER
The constructed ray is the angle bisector of ABC.



4MA1/1H NOVEMBER 2024

Question 3 m Linear Equations

3 (a) Simplify (p)

(b) Expand and simplify 2n(4n+3)+n(n—4)

2x+5

(c) Solve =4 —x

Show clear algebraic working.

(Total for Question 3 is 6 marks)

WORKED SOLUTION Question 3 - 4AMA1/1H November 2024

o (a)

@) (p3)5 — p15‘

° (b)

(b)

2n(4n+3) +n(n —4) = 8n® +6n+n? —4n = 9n® + 2n

(@]

2
w;—5 R

20 +5=12 — 3z

S5 =17



0 FINAL ANSWER
(@) p'5, (b) 9% +2n, (Qz = T



4MA1/1H NOVEMBER 2024

Qu estion 4 m Set Notation & Venn Diagrams

4 Here is a Venn diagram.

(a) List the members of the set B

(b) List the members of the set 4 N B

(c) List the members of the set A’

(Total for Question 4 is 3 marks)

WORKED SOLUTION Question 4 - 4AMA1/1H November 2024

o The members of are all

The members of B are all the numbers inside circle B, including the overlap:

B={2,3,5,7}

° The members of are the

The members of A N B are the numbers in both circles:

ANB=4{3,7}



o Calculate statistic

A’ means all the numbers in the universal set that are not in A:

A'=1{2,4,5,6,8}

@ FINAL ANSWER
@ {2,3,5,7}, (b) {3,7}, (© {2,4,5,6,8}



4MA1/1H NOVEMBER 2024

Qu estion 5 m Volume & Surface Area

5 The diagram shows a cylinder.

Diagram NOT
accurately drawn

18 cm

The radius of the cylinder is 70 cm
The height of the cylinder is 18 cm

Work out the volume of the cylinder.
Give your answer in litres correct to the nearest litre.

e 111TES

(Total for Question 5 is 4 marks)

WORKED SOLUTION Question 5 - 4MA1/1H November 2024

o Calculate area
V = wr’h = 7(70)2(18)

V = 277088.472... cm?
Calculate area

Since 1000 cm?® = 1 litre,
277088.472... cm® = 277.088... litres

0 FINAL ANSWER
277 litres.



4MA1/1H NOVEMBER 2024
m Prime Factors, HCF & LCM

Question 6

6 A=2x5"x7xl1
B=22x5x7?
C=22x5xT74

Find the highest common factor (HCF) of 4, B and C
Write your answer as a product of prime factors.

(Total for Question 6 is 2 marks)

WORKED SOLUTION Question 6 - 4AMA1/1H November 2024

o Find the LCM
A=22 x5 x7x11

B=2%2x52xT72
C=22x53x174

Find the LCM
The HCF of A, B, and C uses the smallest power of each prime common to all three.

Find the LCM
The prime 11 is not in all three numbers, so it is not included.

HCF =22 x52x7

@ FiNAL ANSWER
22 x 52 x 7



4MA1/1H NOVEMBER 2024

QU estio n’v7 m Percentages

7 Shop A and Shop B have offers for buying the same type of laptop.

The normal price of the laptop in Shop A is different to the normal price of the laptop
in Shop B

Shop A Shop B
Our normal price Get 15% off our
£475 normal price
Get 16% off our Only pay £408

normal price

Which shop gives more money off their normal price?
Show your working clearly.

(Total for Question 7 is 4 marks)

WORKED SOLUTION Question 7 - 4MA1/1H November 2024

° Shop A discount
Shop A discount:

16% of 475 = 0.16 x 475 = 76

o Calculate percentage
Shop B: 408 euros is 85% of the normal price.

normal price = 408 + 0.85 = 480

° Shop B discount
Shop B discount:

480 — 408 = 72

° Calculate percentage

Since

76 > 72



Shop A gives the greater
Shop A gives the greater discount.

@ rinaL ANswER

Shop A gives the greater discount.
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Qu estion 8 m Inequalities (Solving & Graphing)

8 (a) (1) Factorise x>+ 5x-24

(ii) Hence, solve xZ+5x-24=0

(b) Solve the inequality 3y +5>7y-10

Show clear algebraic working.

(Total for Question 8 is 6 marks)

WORKED SOLUTION Question 8 - 4MA1/1H November 2024

(@) (@
(@)

z? + 5z —24 = (z +8)(z — 3)

o Solve quadratic equation
(@)(ii)x = —8 orx = 3.

Q (b)

(b)
3y+5>Ty—10

15 > 4y

_ 15
¥=7

@ rinaL ANswER
(x+8)(z—3),z=-8orz=3y< L&



Dr Eslam Ahmed - eliteigcse.com
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Question 9 m Standard Form

9 (a) Write 8.4 x107 as an ordinary number.

(b) Work out (6.5x107) x (8 x10"*)
Give your answer in standard form.

(Total for Question 9 is 3 marks)

WORKED SOLUTION Question 9 - 4AMA1/1H November 2024

o Convert standard form
8.4 x 10™° = 0.000084

o Convert standard form
For part (b),

(6.5 x 10740)(8 x 10'85) = 52 x 104

° Write this in standard form

Write this in standard form:

52 x 1014 = 5.2 x 10146

e FINAL ANSWER
(a) 0.000084, (b) 5.2 x 10146



4MA1/1H NOVEMBER 2024

Question 10

m Similar Shapes

10 Here are two similar triangles.

7.5cm

Work out the value of x
Show your working clearly.

WORKED SOLUTION

E
Diagrams NOT
51cm accurately drawn
D 24 cm F

(Total for Question 10 is 5 marks)

Question 10 - 4MA1/1H November 2024

Use trigonometry

In the larger triangle,

The scale factor from the

DE? =512 — 242

DE =45

The scale factor from the large triangle to the small triangle is

75 1

45 6



o Evaluate fraction
So

@ riNAL ANSWER

z =4



4MA1/1H NOVEMBER 2024

Question 1 1 m Graphs of Functions

11 (a) Complete the table of values for y = Z[I A+ l]

x 0.5 1 2 3 < 5 6

¥ 5 6.7 12.3

(b) On the grid, draw the graph of y = 2(x + l)for 05<x<6
X

yA
13

12
11

10

=Y

o 1 2 3 4 5 6

(Total for Question 11 is 4 marks)



WORKED SOLUTION Question 11 - 4MA1/1H November 2024

o Read the graph

° The completed table is
The completed table is:
m|0.5 1 2 3 4 5 6
y| 5 4 5 67 85 104 123

° Plot the points and join

Plot the points and join them with a smooth curve.

Ya
12
1
10

9

@ FiINAL ANSWER
Missing values are 5,4, 8.5,10.4.
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. m Right-Angled Triangles - Pythagoras & Trigonometry
Question 12

12 ABC is a right-angled triangle.
D is a point on BC

4 Diagram NOT

accurately drawn

4250 m

1
B D C

AB = 4250 m angle BAD = 47° angle BCA = 24°

Work out the length of DC
Give your answer correct to the nearest integer.

(Total for Question 12 is 4 marks)

WORKED SOLUTION Question 12 - 4MA1/1H November 2024

Use trigonometry
In triangle ABD,
BD

tan 47 = m

BD = 4250 tan 47° = 4557.567. ..



Use trigonometry

In triangle ABC,
4250
tan24° = ——
an BC
o= 220 _ g545.656. ..
tan 24

DC = BC — BD = 4988.089...

@ FiNAL ANSWER
4988 m.



4MA1/1H NOVEMBER 2024

c m Tree Diagrams & Conditional Probability
Question 13

13 The probability that Thomas gets to work early on Saturday is 0.7

If Thomas gets to work early on Saturday, the probability that he will get to work early
on Sunday is 0.9

If Thomas does not get to work early on Saturday, the probability that he will get to
work early on Sunday is 0.6

(a) Use this information to complete the probability tree diagram.

Saturday Sunday

early

early
not
early
carly
not
carly
not
early

(b) Work out the probability that Thomas gets to work early on both Saturday
and Sunday.

(Total for Question 13 is 4 marks)

WORKED SOLUTION Question 13 - 4MA1/1H November 2024

0 (a) Complete the tree

Saturday: not early 0.3.
After early: Sunday early 0.9, not early 0.1. After not early: Sunday early 0.6, not early 0.4.



o (b) Early on both days
0.7 x 0.9 =0.63

@ FiNAL ANSWER
(a) 0.3; 0.9,0.1; 0.6, 0.4 (b) 0.63



4MA1/1H NOVEMBER 2024

Qu estion 1 4 m Direct & Inverse Proportion

14 B is inversely proportional to the square of d
B =0.25 when d =12

Find a formula for B in terms of d

(Total for Question 14 is 3 marks)

WORKED SOLUTION Question 14 - 4MA1/1H November 2024

0 Find inverse function

Bis inversely proportional to d?, so

k
B — ﬁ
0 Use when
Use B = 0.25 when d = 12:
0.25 = &
122

k=0.25 x 144 = 36

Find inverse function
Therefore
36
= 2

@ rinaL ANswER

36



4MA1/1H NOVEMBER 2024

QueStion 15 m Expanding Brackets

15 Write 3x(2x —1)(5x +4) in the form ax® + bx? + cx where a, b and ¢ are integers.

(Total for Question 15 is 3 marks)

WORKED SOLUTION Question 15 - 4MA1/1H November 2024

o Expand brackets
3z(2z — 1)(5z + 4)

° Expand brackets

First expand the two brackets:

(2z — 1)(5z + 4) = 102> + 8z — 5z — 4

= 1022+ 3z — 4

° Expand brackets
Now multiply by 3a:

32(10z2 + 3z — 4) = 3023 + 9z — 122

@ FiNAL ANSWER
30z3 + 9z2 — 12z



4MA1/1H NOVEMBER 2024

Qu estion | 6 m Circles, Arcs & Sectors

16 OAPB is a sector of a circle, centre O
A . :

Diagram NOT

accurately drawn

P 50° (0]

>~

Angle AOB = 50°
Area of triangle O4B =120 cm?

Work out the area of the sector OAPB
Give your answer correct to 3 significant figures.

-

Lo cm-

(Total for Question 16 is 4 marks)

WORKED SOLUTION Question 16 - 4MA1/1H November 2024

o Use trigonometry
For triangle OAB,

1
120 = §r2 sin 50°

s 240
sin 50°

o Area of sector
Area of sector OAPB:

50 , 50 (240

%ﬂ"r’ = 36O7T Sin500):136.701...

@ rinaL ANswER
137 cm?.



Dr Eslam Ahmed - eliteigcse.com
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Question 17 m Algebraic Proof

17 (a) Express /675 inthe form n+27 where n is a positive integer.

5-42 ) . .
(b) Show that 5 \/_1 can be written in the form @ + b2 where @ and b
are integers.
(Total for Question 17 is 4 marks)
WORKED SOLUTION Question 17 - 4MA1/1H November 2024

0 (a)
(a)

V675 = v/25 x 27 = 527

° Calculate value
Son = 5.

° (b)

(b)
5-v2 V241 (5-v2)(vV2+1)

X =
V2-1 V2+1 2-1
—5V/24+5-2-_+2
=3+ 42

0 FINAL ANSWER
n=5,and3—|—4\/§.
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. Histogram
Question 18 Q@D (stograme

18 The histogram shows information about the times some students took to complete
a puzzle.

A

LFS

Frequency
density

b

0 g
0 10 20 30 40 50 60 70

Time (minutes)

Work out an estimate for the fraction of these students who took between 20 minutes
and 60 minutes to complete the puzzle.

(Total for Question 18 is 4 marks)



WORKED SOLUTION Question 18 - 4MA1/1H November 2024

o Estimate the frequencies from each

Estimate the frequencies from each bar:

0t010: 10(1.5) = 15
10 to 25 : 15(0.8) = 12
25t030: 5(4) =20
30 t0 60 : 30(2.5) = 75

60 to 65 : 5(4.6) = 23

o Total frequency
Total frequency:

156 +12+20+ 75+ 23 = 145

° Between and minutes

Between 20 and 60 minutes:

5(0.8) + 20 + 75 = 99

fraction = ﬂ
145

@ rinaL ANswER

99
145
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i Sequen
QueStlon 19 m equences

19 An arithmetic series has first term ¢ and common difference d
The sum of the first 30 terms of the arithmetic series 1s 4395
The sum of the 10th term and the 20th term is 284

Work out the sum of the first 45 terms of the arithmetic series.
Show clear algebraic working.

(Total for Question 19 is 5 marks)

WORKED SOLUTION Question 19 - 4MA1/1H November 2024

Let the first term be

Let the first term be @ and the common difference be d.

S30 = 4395

% (2a + 29d) = 4395

2a + 29d = 293
° The 8th term plus the

The 8th term plus the 20th term is 284:
(@ + 7d) + (a + 19d) = 284

2a + 26d = 284

° Subtract the equations
Subtract the equations:



Find the nth term
Then

Find the nth term
Now find Sys:

@ rinaL ANsWER
7605.

Sus

2a + 26(3) = 284

2a = 206

a =103

4
S5 = 75(2(1 + 44d)

42—5(206 +132) = 7605
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Qu estio n 2 0 m Differentiation & Turning Points

20 The curve with equation y = 2x* — 64x has a minimum point.

Find an equation of the tangent to the curve at the minimum point.
Show clear algebraic working.

(Total for Question 20 is 4 marks)

WORKED SOLUTION Question 20 - 4MA1/1H November 2024

o Find the gradient

y = 2z* — 64z
o Differentiate
Differentiate:
dy 3
— =8z’ — 64
dx :1:
° Find the gradient
At the minimum point, the gradient is 0.
83 —64=0
83 = 64
z2 =8
r=2

Find the coordinate

Find the y-coordinate:

y=2(2)* — 64(2)

y =32 — 128 = —96



The tangent at a minimum

The tangent at a minimum point is horizontal, so its equation is

y=—96

@ FiNAL ANSWER
y=—96
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Qu estion 2 1 m Rounding, Estimation & Bounds

x = 28.4 correct to 1 decimal place.
y=17 correct to 2 significant figures.

w =90  correct to the nearest 5

Calculate the upper bound for the value of T

Give your answer correct to 3 significant figures.
Show your working clearly.

(Total for Question 21 is 3 marks)

WORKED SOLUTION Question 21 - 4MA1/1H November 2024

0 Estimate the value
T z? + y2
w
Find upper bound

For the upper bound, use the upper bounds of & and y, and the lower bound of w.

z <2845, y<17.5, w> 875

28.452 + 17.52

Topper = =12.7503...
tepe 87.5 7503

o Estimate the value

Correct to 3 significant figures,

12.7503... ~ 12.8

@ FiNAL ANSWER
12.8



4MA1/1H NOVEMBER 2024

Qu estion 22 m Volume & Surface Area

22 The diagram shows a bowl in the shape of a hemisphere.
The bowl is made from metal.

Diagram NOT
12¢cm A accurately drawn

The outer radius of the bowl 1s 12¢cm
The inner radius of the bowl is 9cm

The thickness of the bowl is uniform.

Work out the volume of the metal.
Give your answer correct to the nearest whole number.

_cm?

(Total for Question 22 is 3 marks)

WORKED SOLUTION Question 22 - 4AMA1/1H November 2024

The bowl is a hemispherical

The bowl is a hemispherical shell.

° The volume of the metal

The volume of the metal is:

outer hemisphere volume — inner hemisphere volume

Volume of a hemisphere

Volume of a hemisphere:



° Calculate volume
So

2 2
metal volume = §71'(12)3 - §71'(9)3

2
= g7r(123 —9%)
2
= 3m(1728 — 729)
= 6667

= 2092.3007 ...

@ riNAL ANSWER
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Qu estion 2 3 m Graphs of Functions

23 The curve C has equation y = x> —8x -9
The straight line L has equation y = k where k is an integer.

C and L intersect at the points 4 and B

The coordinates of point 4 are (p, k)
The coordinates of point B are (g, k)

Given that p—q =14

find the value of &
Show clear algebraic working.

(Total for Question 23 is 5 marks)

WORKED SOLUTION Question 23 - 4MA1/1H November 2024

The curve is

The curve is

y=z>—8x—9

° The line is

The line is
y==~k
Read the graph
At the intersection points,
2 -8 —-9=k

22 —8x—(9+k)=0



o Read the graph

The two roots are p and gq.

o Solve quadratic equation

For this quadratic,

p+qg=38
° We are also given
We are also given
p—qg=14
a Solve the two equations
Solve the two equations:
2p = 22
p=11
g=-3

° Read the graph

Use one rootiny = 2 — 8z — 9:

k=112 -8(11) - 9
k=121 —-88—-9

k=24

@ FINAL ANSWER
k=24
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Question 24

24 OAB is a triangle.

. Diagram NOT
accurately drawn
P
B
Q
o
— —
04 =10a OB = 10b
ARQ and ORP are straight lines.
AP = Z A alld OQ = g B

Write the following vectors in terms of a and b
Simplify your answers.

(i) A0

(i) OP

(iii) OR

(Total for Question 24 is 6 marks)



WORKED SOLUTION

Question 24 - 4AMA1/1H November 2024

o Read the graph

° Read the graph
Also,

° Read the graph

and

° Read the graph
For part (i),

° Read the graph
For part (ii),

OA=10a, OB=10b
Ap= 145
~ 4
0Q = ~OB
0Q = 2b
AQ =0Q - 0A
AQ = 2b —10a

AB = 10b — 10a

AP = %(mb — 10a)
AP = %b _ 5.

OP = OA + AP

= 5 5
OP =10a — §a+ Eb

N 15 5



o Read the graph
For part (iii), R lies on OP, so

OR = tOP
a Read the graph
It also lies on AQ, so
OR = OA + sAQ

OR = 10a + s(2b — 10a)

OR = (10 — 10s)a + 2sb

o Read the graph
Equate with

—t=10—-10
5 s
5
Et = 23
° Solve equation
From the second equation,
s = Et
4
Q Substitute
Substitute:
15 25
—t=10— —t¢
2 2
20t =10
1
t=—



Q Read the graph
So

OR = 1op
2
- 15 5
OR = Ta—i— Zb

@ riNAL ANSWER

- > 15 5 = 15 5
AQ = 2b— 10a, OP— 734‘ Eb, OR— Ta—l— Zb
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. Function
Question 25 @D ( rncons

25 The function f is such that f(;c) =2x?-24x+7 where x=>6

Find the inverse function f~'(x)

(Total for Question 25 is 4 marks)

WORKED SOLUTION Question 25 - 4MA1/1H November 2024

o Calculate value
f(z) =2z® — 242+ 7

° Complete the square

Complete the square:

f(z) =2(2% — 122) + 7
f(z) =2[(x —6)% —36] +7

f(z) = 2(z — 6)* — 65

° Let

Lety = f(=).




o Simplify surd

Since ¢ > 6, take the positive square root:

_ [y+65
z—6= 2
65
z=6+ y—;

o Replace by
Replace y by @.

@ FiNAL ANSWER




