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4MA1/2H NOVEMBER 2023

Question 1 4 marks Averages from Frequency Tables

WORKED SOLUTION Question 1 · 4MA1/2H November 2023

1 The modal class is the
The modal class is the class with the greatest frequency:

2 Use midpoints
Use midpoints .



✓ FINAL ANSWER

modal class , estimated total  minutes.
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4MA1/2H NOVEMBER 2023

Question 2 4 marks Right-Angled Triangles - Pythagoras & Trigonometry

WORKED SOLUTION Question 2 · 4MA1/2H November 2023

1 Use trigonometry
In triangle ,

2 Use trigonometry
So



3 Use trigonometry
In triangle ,

✓ FINAL ANSWER

 to 1 decimal place.
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4MA1/2H NOVEMBER 2023

Question 3 5 marks Transformations



WORKED SOLUTION Question 3 · 4MA1/2H November 2023

1 (a) Reflection in swaps the
(a) Reflection in  swaps the coordinates:

2 The reflected T shape has
The reflected T-shape has vertices

3 Use trigonometry
(b) Triangle  is mapped to  by an enlargement with scale factor  and centre .

✓ FINAL ANSWER

(a) reflected vertices ; (b) enlargement, scale
factor , centre .
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4MA1/2H NOVEMBER 2023

Question 4 8 marks Algebraic Roots & Indices

WORKED SOLUTION Question 4 · 4MA1/2H November 2023

1 (a)
(a)



2 (b)
(b)

3 (c)
(c)

4 (d)
(d)

5 Use index laws
Given that this equals ,

✓ FINAL ANSWER

, , , and .
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4MA1/2H NOVEMBER 2023

Question 5 3 marks Ratio Toolkit

WORKED SOLUTION Question 5 · 4MA1/2H November 2023

1 Butter sugar
Butter : sugar .

2 Split the ratio
Sugar is  g, so

3 Flour butter
Flour : butter .



✓ FINAL ANSWER

 grams
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4MA1/2H NOVEMBER 2023

Question 6 3 marks Algebraic Proof

WORKED SOLUTION Question 6 · 4MA1/2H November 2023

1 Evaluate fraction

✓ FINAL ANSWER

.
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4MA1/2H NOVEMBER 2023

Question 7 3 marks Compound Interest & Depreciation

WORKED SOLUTION Question 7 · 4MA1/2H November 2023

1 A depreciation of gives multiplier
A depreciation of  gives multiplier

2 Use compound interest
After 3 years,

3 Use compound interest
Correct to the nearest dollar,

✓ FINAL ANSWER
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4MA1/2H NOVEMBER 2023

Question 8 3 marks Statistics Toolkit

WORKED SOLUTION Question 8 · 4MA1/2H November 2023

1 The total for the first
The total for the first 8 matches is

2 The total for all 10
The total for all 10 matches is

3 Compare density
So the last two matches have total

4 The last two scores are
The last two scores are  and :

✓ FINAL ANSWER

.
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4MA1/2H NOVEMBER 2023

Question 9 2 marks Linear Graphs

WORKED SOLUTION Question 9 · 4MA1/2H November 2023

1 Solve equation
The line passes through  and .

2 The gradient is
The gradient is

3 Solve equation
The y-intercept is , so

✓ FINAL ANSWER

.
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4MA1/2H NOVEMBER 2023

Question 10 5 marks Perimeter & Area

WORKED SOLUTION Question 10 · 4MA1/2H November 2023

1 The area of the hexagon
The area of the hexagon can be found from coordinates or by splitting the shape.

2 Calculate area
It simplifies to



3 Calculate area
Given the area is ,

✓ FINAL ANSWER

.
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4MA1/2H NOVEMBER 2023

Question 11 5 marks Tree Diagrams & Conditional Probability

WORKED SOLUTION Question 11 · 4MA1/2H November 2023

1 (a) Complete the tree
Box X: not red .
Box Y (on both branches): red , not red .



2 (b) Both red or both not red

✓ FINAL ANSWER

(a) ;  on both branches (b) 
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4MA1/2H NOVEMBER 2023

Question 12 4 marks Algebraic Roots & Indices

WORKED SOLUTION Question 12 · 4MA1/2H November 2023

1 (a)
(a)

2 Use index laws
Also

3 Use index laws
So

4 (b)
(b)



✓ FINAL ANSWER

(a) , (b) 
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4MA1/2H NOVEMBER 2023

Question 13 2 marks Statistics Toolkit

WORKED SOLUTION Question 13 · 4MA1/2H November 2023

1 The results in order are
The results in order are

2 There are 11 values
There are 11 values.

✓ FINAL ANSWER

.
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4MA1/2H NOVEMBER 2023

Question 14 3 marks Simultaneous Equations

WORKED SOLUTION Question 14 · 4MA1/2H November 2023

1 The equations are
The equations are



2 Solve simultaneous equations
From the first equation,

3 Substitute into the second equation
Substitute into the second equation:

4 Solve simultaneous equations
Then

✓ FINAL ANSWER

, .
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4MA1/2H NOVEMBER 2023

Question 15 5 marks Algebraic Proof

WORKED SOLUTION Question 15 · 4MA1/2H November 2023

1 (a) Let
(a) Let

2 Calculate value
Then

3 Calculate value
and

4 Subtract
Subtract:



5 (b)
(b)

6 Rationalise
Rationalise:

✓ FINAL ANSWER

, and .
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4MA1/2H NOVEMBER 2023

Question 16 3 marks Expanding Brackets

WORKED SOLUTION Question 16 · 4MA1/2H November 2023

1 Expand brackets

✓ FINAL ANSWER
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4MA1/2H NOVEMBER 2023

Question 17 3 marks Rounding, Estimation & Bounds

WORKED SOLUTION Question 17 · 4MA1/2H November 2023

1 Estimate the value

2 Find upper bound
For the upper bound, use the upper bounds of all three values.

✓ FINAL ANSWER
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4MA1/2H NOVEMBER 2023

Question 18 4 marks Differentiation & Turning Points

WORKED SOLUTION Question 18 · 4MA1/2H November 2023

1 Split the ratio

2 Velocity is
Velocity is

3 Acceleration is
Acceleration is

4 Split the ratio
The acceleration is , so



✓ FINAL ANSWER

 seconds
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4MA1/2H NOVEMBER 2023

Question 19 7 marks Functions

WORKED SOLUTION Question 19 · 4MA1/2H November 2023

1 Evaluate fraction

2 (a) The denominator of cannot
(a) The denominator of  cannot be zero:



3 (b)
(b)

4 (c)
(c)

5 Complete the square
Complete the square:

6 Let
Let

7 Simplify surd
Since , take the positive root:

8 Simplify surd
So

✓ FINAL ANSWER

Excluded value , , and .
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4MA1/2H NOVEMBER 2023

Question 20 4 marks Circles, Arcs & Sectors

WORKED SOLUTION Question 20 · 4MA1/2H November 2023

1 Use trigonometry
The triangle is equilateral with side length  cm.

2 Area of the triangle
Area of the triangle:

3 Use trigonometry
For an equilateral triangle, the inradius is



4 Simplify surd
So

5 Area of the circle
Area of the circle:

6 The shaded area is
The shaded area is

✓ FINAL ANSWER
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4MA1/2H NOVEMBER 2023

Question 21 5 marks Linear Graphs

WORKED SOLUTION Question 21 · 4MA1/2H November 2023

1 The line is
The line is

2 Calculate value
So

3 Calculate value
Substitute into



4 Factorise
Factorise:

5 Evaluate fraction
So

6 Evaluate fraction
Using :

✓ FINAL ANSWER

 and 
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4MA1/2H NOVEMBER 2023

Question 22 5 marks Vectors



WORKED SOLUTION Question 22 · 4MA1/2H November 2023

1 Split the ratio

2 Part (a)
Part (a):

3 Split the ratio
For part (b), let  divide  so that

4 Split the ratio
Then

5 Split the ratio
Since  lies on , also let

6 Equating coefficients
Equating coefficients:

7 Split the ratio
From , .

8 Split the ratio
So .



✓ FINAL ANSWER

, , and 
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4MA1/2H NOVEMBER 2023

Question 23 5 marks Area & Volume of Similar Shapes

WORKED SOLUTION Question 23 · 4MA1/2H November 2023

1 The large cone has height
The large cone has height  cm and radius  cm.



2 The small cone has radius
The small cone has radius . Since the cones are similar,

3 Evaluate fraction
So for the small cone,

4 Volume of the large cone
Volume of the large cone:

5 Volume of the small cone
Volume of the small cone:

6 The frustum volume is
The frustum volume is

7 Evaluate fraction
So



8 Cancel
Cancel :

✓ FINAL ANSWER
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4MA1/2H NOVEMBER 2023

Question 24 5 marks Algebraic Fractions

WORKED SOLUTION Question 24 · 4MA1/2H November 2023

1 Solve quadratic equation

2 Factorise
Factorise:

3 Solve quadratic equation
Also,

4 Solve quadratic equation
So the left side becomes



5 Solve quadratic equation
Therefore,

✓ FINAL ANSWER
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