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Spotlight on Sectors and Cones 
 

PowerPoint Presentation Teacher Notes 
 

Note that these notes are taken directly from the slide notes in the PowerPoint presentation: 
 Spotlight on Sectors and Cones with any extra commentary added in red font. 
 
 Notes on revealing the animations for each slide as well as possible discussion points are included. 
 

Slide 2 
 
Recap these skills (using basic trigonometry to find a length, use Pythagoras’ theorem, find and use 
arc lengths, use the cosine rule to find an angle, know and use the properties or right cones and 
oblique cones), if necessary, before tackling these questions.  
If learners struggle with any of these fundamental skills, their understanding of what follows will not 
be anywhere near as good.  
The properties of cones are looked at in the understanding check that follows. 
 
  Click 4 times to reveal the last 4 bullet points, one at a time 

 
  Click to move to the next slide 

 
Slide 3 
 
Here, you have the opportunity to recap the properties of a right and an oblique (next slide) cone 
with your learners before tackling the problem-solving past paper questions that follow. 
 
 Click to reveal the diagram of a right cone 
 Click to reveal: Its base is a 
 Click to complete the statement and draw the radius on the diagram 
 Click to reveal: The vertex at the top is directly over 
 Click to complete the statement and draw the height on the diagram 
 Click to reveal: The perpendicular distance from the vertex to the centre of the base is called 
 Click to complete the statement and label the height as h on the diagram 
 Click to reveal that the height of a cone is always perpendicular to its base 
 Click to reveal: The sloping edge is called 
 Click to complete this statement and draw the slant length on the diagram 

 
Discuss: What does the side elevation of a right cone look like? 
As the slant height is the same all the way around, learners should recall that the side elevation is 
an isosceles triangle. 
 
 Click to reveal that the slant length is the same all the way around a right cone 

 
Discuss: What cone formulae are given to you in the examination paper? 
The volume of a cone and the curved surface area of a cone are both appropriate for a right cone 
(although they are not used in this resource). 
In the ‘Curved surface area of a cone’ formula, given in the examination, the slant length is called 
the slant height – as is common in mathematical parlance. It is helpful to learners if they are used to 
referring to this dimension as the slant length, as it is represented by the letter ‘ell’ and this reduces 
confusion with the perpendicular height.  
 
 Click to move to the next slide 
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Slide 4 
 
Here, you have the opportunity to recap the properties of an oblique cone with your learners before 
tackling the problem-solving past paper questions that follow. 
 
Learners should know that, in common usage, the word ‘cone’ is used to mean ‘right cone’ and so 
‘right cone’ is seldom seen in modern maths. When learners are expected to work with oblique 
cones, this will be indicated by description or diagram. 
 
 Click to reveal the diagram of an oblique cone 
 Click to reveal: Its base is a 
 Click to complete the statement and draw the radius on the diagram 
 Click to reveal: The vertex at the top is not directly over 
 Click to complete the statement and draw the axis on the diagram 
 Click to reveal: The perpendicular distance from the vertex to the centre of the base is called 
 Click to complete the statement and draw/label the height as h on the diagram 
 Click to reveal that the height of a cone is always perpendicular to its base 
 Click to reveal: The sloping edge is not the same length all the way around an oblique cone 

 
Discuss: What does the side elevation of an oblique cone look like? 
As the sloping edge is the not same all the way around, learners should understand that the side 
elevation will vary and depend on from which aspect the cone is viewed! 
  Do both of the cone formulae given in the examination work for oblique cones? 
There is no formula for the surface area of an oblique cone as the slant length varies. The volume of 
an oblique cone can be found in the same way as a right cone, however. Learners may need 
reminding that, nowadays, the word ‘cone’ means a ‘right cone’ unless they are told otherwise. 
 
 Click to move to the next slide 
 
Slide 5 
(Summer series 2017, C2H, Q24) 
Learners needed to interpret the information given correctly if they are to make any progress. In the 
examination, many candidates thought that x was the diameter of the circle. 
This misconception is considered here. 
 
 Click 2 times to reveal the common misunderstanding 
 Click 2 times to reveal the answer and draw the circle 
 Click 2 times to reveal that reading the question carefully also gives this information and ring the 

words ‘centre O’ 
 Click to reveal that x is the radius 

 
 Click to move to the next slide 
 
Slide 6 
 
This is information from the Examiner’s report for teachers. 
 
 Click to move to the next slide 
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Slide 7 
 
Discuss: What do you know already? 
The given information is the radius and the sector angle.  
 
 Click 2 times to reveal the given information 

 
Discuss: What do you need to find? 
Learners need to recall how to find the arc length using the given information. 
Either they will have learned a formula or they will understand and know (which is preferable) that 
they need to find a fraction of the full circle’s circumference (the fraction being generated by the 
sector angle out of 360 degrees). 
 
 Click 3 times to reveal step 2, required knowledge 
 
 Click to move to the next slide 
 
Slide 8 

 
 Click 2 times substitute 45 and x into the formula 

 
Discuss: Have you answered the question? 
Rereading the question is useful and ensures that the question is completed. 
 
 Click to ring the answer must be in its simplest form 
 Click 8 times to reveal the simplified form, a step at a time 

 
 Click to move to the next slide 

 
 
Slide 9 
 
Some learners may have difficulty in seeing what happens to the sector and how it becomes the 
cone. It is useful if they can ‘see’ this and you may wish to look at this Geogebra resource: 
https://www.geogebra.org/m/q9ud4ux8 
(You will need to drag point B around so that the sector is 45 degrees in the left hand animation. 
Then drag point O up to become point V and make the cone in the right hand animation. If you do 
this slowly enough, learners should be able to watch the arc DE become the circumference of the 
circular base. NB you can also rename the points A and B as D and E should you wish) 
 
 Click to reveal Step 1 and  ’Arc length DE is now’ 
 Click to reveal ‘the circumference of the base of the cone’ 
 Click to reveal that the radius of the sector has become the slant length of the cone 

 
Discuss: As you now know the slant length, does that mean you need to use the formula for 
the curved surface area of a cone? 
No. Learners should understand that the curved surface area formula, although it does use the slant 
height, is not useful here as the value of the curved surface area has not been given. Using this 
approach leads to a dead end in thinking! 
 
 Click 2 times to reveal Step 2 and to draw the orange, dotted, right-angled triangle on the cone. 

 
Discuss: Here is a right-angled triangle. How can you use it? 
Pythagoras and Trigonometry should both spring to mind. Learners should see that there is 
insufficient information to be able to use either method at the moment. Either one of the sides or an 
angle needs to be found.  

 

https://www.geogebra.org/m/q9ud4ux8
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 Click to ring: in terms of x  

 
Discuss: Are you able to find any other lengths or angles from what you know already? 
Learners may need to be directed back to part (a) where they found the arc length. As they have 
already determined that the arc is now the circumference of the base of the cone, they should be 
able to make the link between the circumference and the base radius. They need to see that they 
need to find an expression for the radius in terms of x and use Pythagoras’ theorem. 
 
 Click 2 times to complete step 2  
 Click to move to the next slide 
 
Slide 10 
 
Discuss: What equation can you form here? 
It is important that learners focus on finding an expression for the base radius in terms of x.  It is not 
essential to simplify the expression found, but it does make the Pythagoras’ theorem that follows 
much easier if it is simplified, so this should be encouraged at this level. 
  
 Click 2 times to label the base radius as r 
 Click 2 times to reveal the first equation 
 Click 4 times to find r in terms of x in its simplest form 
 Click 2 times to reveal Step 4 and replace r by x/8 on the diagram 

 
Discuss: Can you now just write down the answer? 
No! Learners need to understand that the instruction ‘Show that ...’ in a question means that a full, 
step-by-step solution should be given. 
 
 Click 2 times to reveal the raw application of Pythagoras’ theorem 
 Click to isolate h

2
 

 Click to square x/8 
 Click to write h

2
 as a single fraction in x 

 Click to square root 
 Click to reveal the answer 

 
 Click to move to the next slide 
 
Slide 11 
 
This is information from the Examiner’s report for teachers. 
 
 Click to move to the next slide 

 
Slide 12 
(Autumn series 2017, C2H, Q21) 
Discuss: What do you know? 
Learners need to be encouraged to deduce: 
  There is no information about the volume of the cone, so the formula for that is not useful here. 
  As this cone is oblique, the curved surface area cannot be found and so that it not useful either. 
  The properties of a cone must be needed. 
  The view given is from the side. 
  The height is perpendicular to the base   
  This means there is a right angled triangle to work with. 
 
 Click 2 times to reveal the right-angled triangle and mark the height as h 
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Discuss: What other information do you have? 
As well as knowing one of the sides of the right-angled triangle, the shorter slant length is given. 
 
 Click to reveal draw the shorter slant length as an orange dotted line 

 
Discuss: So is this problem really about a cone now? 
Well yes and no! The origins of the problem are still in the original cone BUT we have now reduced 
it to a problem about triangles. Having squeezed all the information possible from the cone, the 
triangles can be ‘extracted’ and focussed on.  
(*Learners should be encouraged to draw the triangles without the cone for the solution to this 
problem.*) 
 
 Click to slide the triangles to the left 

 
 Click to move to the next slide 
 
Slide 13 
 
Discuss: Here is a right-angled triangle. How can you use it? 
Pythagoras and Trigonometry should both spring to mind. Learners should see that there is 
insufficient information to be able to use either method at the moment. Either one of the sides or an 
angle needs to be found.  
 
 Click 2 times to reveal: The hypotenuse of the right-angled triangle and colour the triangle purple 
 Click 2 times to reveal: Three sides of the non-right-angled triangle and draw this triangle in 

purple 
 

Discuss: How can you use the non-right-angled triangle to help you here? 
As 3 sides are known, one of the angles can be found. 
  What can you use to find one of the angles? 
As the triangle is not right-angled, learners should be confident that the sine or cosine rule needs to 
be applied. In fact in this case, as no angles are known, only the cosine rule is sufficient. 
  Which angle should you find? 
There is enough information to find all 3 angles of course, but learners should be encouraged to 
think it through and be efficient in their thinking. They should see that finding the angle at B means 
they can use it with the outer right-angled triangle in the final step whereas, if they find the angle 
BAC, they will have to subtract it from 180 in order to be able to use it in the smaller right-angled 
triangle on the left hand side.  
 
 Click to reveal step 2 and ‘The cosine rule to find an angle’ 
 Click to mark the arc for the most efficient angle 
 Click to label the vertices A, B, C 
 Click to label the sides a, b, c 
 Click to reveal the form of the cosine rule appropriate for finding the angle at B  

 
 Click to move to the next slide 
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Slide 14 
 
 Click 2 times to find cosB 
 Click 2 times to find angle B 

 
Discuss: How accurate do you need to be when writing this angle? 
Working values which are rounded can lead to inaccurate answers which are not accepted. 
Learners should be encouraged to use their calculator efficiently and use the value on their display. 
A reasonable rule of thumb for learners who are not happy to do this is to write down the value to at 
least 2 figures more than the answer is required. Here the answer should be given to at least 1 
decimal place, as this is the accuracy of the dimensions stated in the question.   
 
 Click to mark angle B on the diagram 

 
Discuss: Which lengths are now needed? 
It is a good idea to encourage learners to redraw the outer triangle at the stage and mark on only 
the values that are needed to complete the solution. 
  How do you complete the solution? 
Once the new diagram is drawn, learners should be reminded that basic trigonometry is needed to 
complete the solution. 
 
 Click to reveal: Using trigonometry 
 Click to reveal Opp, Hyp, Adj 
 Click 3 times to complete the solution 

  
 Click to move to the next slide 
 
Slide 15 
 
This is information from the Examiner’s report for teachers. 
 
 Click to move to the next slide 
 
Slide 16 
 
End 
 
 




