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Class: Black Holes: Looking Into The Void (Physics) 
Workshop 1: Imaging A Black Hole.  

Lesson Plan 

 
60 – 75 minutes: The Inspire Scholars Programme for Years 9, 10 & 11 
 
Learning Objectives (skills-based) 
 
Identify the planets in our solar system and their distances from the sun, in light minutes 
Use an understanding of resolution to solve questions relating to imaging in space 
 
Learning Points (knowledge-based) 
 

1. Our Solar System is comprised of our Sun, 8 planets, dwarf planets, asteroids, comets and 
moons. 

2. Distances in space are vast, and measured in light years. A light year is the distance light 
waves can travel in one year. 

3. Resolution is the smallest interval that can be measured by an imaging device, such as a 
telescope. 

4. Distances in space are measured using arcminutes. 
 
 
Materials required 
 

A. Pencil, ruler, calculator (not provided, 1 per student) 
B. Discovery booklets (to print, 1 per student) 
C. Measuring tape (1 per set) 
D. Laminated set of Planets (1 per set, 1 planet per 1-2 students) and wipe-able board pens (8 

per set, 1 per 1-2 students) 
E. Instructions for Scale Solar System (4 per set, 1 per 3-4 students) 
F. Instructions for black hole imaging (4 per set, 1 per 3-4 students) 

 
Note, due to the calculations-based nature of Physics and Maths, the discovery packs and worksheets 
that have been found in other workshops are combined into a ‘Discovery booklet’ here. This allows 
students to complete calculations in the relevant sections, in context. 
 
We encourage students to complete these Discovery booklets in pairs, to emphasise that they are not 
expected to remember all this information, but rather to think about the concepts with their partner.  
 
 
 
 
 
 
 
 
 
 
 
 
Video resources 
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Videos (Vid-1 to Vid-4) are included in the resources for this workshop. These videos are designed as 
an example of the workshop being delivered. They are intended to be used flexibly to support the 
workshop as required. You may use all or none of these videos to help run the workshop, in the way 
you find most helpful. 
 

• Clarification: play videos as specified when looking through this lesson plan to clarify points, 
demonstrate activities and see worked through answers. 
 

• In class: play videos (or sections of videos) directly to the students. For example: 
o The start of a video where new ideas are introduced 
o The end of a video where solutions to particular activities are outlined.  

 
Pause points are included to allow students to complete activities. In this lesson plan, pause points 
are referred to as (pause -time- Vid-X). The corresponding video will display a screen ‘Pause here’. 
These points are designed to give students time to complete the corresponding activity or discussion 
in the lesson plan.  
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Session outline 
 

Time 
(mins) 

Activity Key skills Materials 

15 • Introduce our Solar System as a series of objects 
which orbit around our Sun 

• Ask students to read the ‘Our Solar System’ section 
(pg1) in their Discovery booklets (pause 1:01, Vid-1) 

• Discuss that Space involves vast distances, hard for 
us to comprehend. Therefore, distances in space 
are measured in light years.  

• Ask students to read the ‘Measuring the Solar 
System section (pg1/2) in their Discovery booklets 

• Students are given the speed of light (300,000,000 
m/s). They should use this to calculate the distance 
in one light year, using the prompts in the 
Discovery Booklet. (pause 2:07, Vid-1) 

• Students should then convert this answer to 
standard form. (pause 3:40, Vid-1) 

• Identify relevant 
information from 
a Discovery 
booklet 

• Calculate the 
distance in one 
light year 

A, B 
 

Vid-1 

20-25 • Explain that, in space terms, our Solar system is 
relatively small. Therefore, we use light minutes 
instead of light years to measure the distance of 
our planets from the Sun. 

• Explain that, when thinking about the size of 
planets even light minutes is too large. Therefore, 
we measure the size of planets in kilometres (km). 

• Ask students to work through the ‘Planets: A Scale 
Solar System (pg2/3) in their Discovery booklets. 
They will each calculate the real planet diameter 
(pause 0:25, 0:44 & 1:14, Vid-2), the real distance 
of the planet from the sun in light minutes (pause 
2:06, Vid-2), and the scale representation of this 
(pause 3:00 & 3:33, Vid-2).  

• Students should work together to create a to-scale 
model of the solar system using their planets and 
the tape measure. (1cm is equal to 1 light minute in 
the scale). Point out to students that the planets 
and the light minutes are on different scales. (If this 
was not the case, the planets would be too small to 
see on the light-scale, or the planets would be too 
far apart on the planet-scale). (pause 4:14, Vid-2) 

• Once they have completed this model, students 
should fill in the information about the Solar 
System on the diagram in their Discovery booklets. 

• Interpret scale 
measurements to 
find real 
distances, and 
vice versa 

• Organize the 
planets in terms 
of their distance 
from the Sun 

A, B, C, D, 
E 
 

Vid-2 

10 • Explain that when we look at an image, what we 
see is determined by the resolution of that image.  

• Ask students to read the ‘Resolution section (pg6) 
in their Discovery booklets. 

• Define resolution 
in imaging 

• Discuss why 
angular 
measurements 

A, B 
 

Vid-3 
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• Discuss angular measurements with students. The 
key point is that this gives us a frame of reference, 
from Earth, for discussing the size of objects in 
space.  

• Our resolution in space is given in angular 
measurements. This means we cannot resolve 
(distinguish in our image/sight) object which are 
closer together than the resolution angle.  

• Ask students to read the rest of the ‘Angular 
Measurements’ section (pg7) in their Discovery 
booklets. (pause 3:19, Vid-4) 

are used to 
discuss distances 
and resolution in 
space 

15-20 • Astronomers in 2019 were able to achieve a very 
small resolution angle when imaging a black hole.  

• Emphasise that this is incredibly cutting-edge 
technology – a few years ago the students couldn’t 
have seen this image.  

• Ask students to read the ‘The M87 black hole’ 
section (pg6) in their Discovery booklets. (pause 
1:01, Vid-5) 

• Hand out the M87 black hole image laminates to 
students. They should use these to re-create the 
M87 black hole image, simulating different 
resolutions. (pause 1:55, Vid-5) 

• Once they have coloured in their images, ask 
students to consider the minimum resolution 
required to see a black hole (students may have 
different answers for this, which is okay, depending 
on how they define ‘see’ the black hole – the only 
incorrect answer is the 50 micro-arcsecond 
resolution, which should show no image). 

• Also ask students to determine the resolution at 
which they think a clear ring shape is shown. 

• Interpret the M87 
black hole image 
using different 
resolutions to 
sketch the image 
which would be 
observed 

• Select the most 
appropriate 
resolution for 
imaging the M87 
black hole, based 
on different 
criteria. 

A, B, F 
 

Vid-4 

0-5 • Further work (for at home) – if you have extra time 
in the session, this could be started during the 
session.              

• Ask students to complete the recap using words 
found in the box provided on the Recap. Extra 
reading and videos for their interest are included in 
a table. 

• Recall information 
delivered within 
the session 

• Reinforce 
knowledge with 
further optional 
reading 

A 
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Syllabus links to national curriculum (KS3) 
 
Syllabus correct from following sources, 15th November 2019. 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file
/335174/SECONDARY_national_curriculum_-_Science_220714.pdf 

 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file
/239058/SECONDARY_national_curriculum_-_Mathematics.pdf 

 

Physics 
Motion and forces 

• speed and the quantitative relationship between average speed, distance and time (speed = 
distance ÷ time) 

 
Space Physics 

• our Sun as a star, other stars in our galaxy, other galaxies 

• the light year as a unit of astronomical distance 

 

Maths 
Number 

• interpret and compare numbers in standard form A x 10n 1≤A<10, where n is a positive or 
negative integer or zero 

• use standard units of […] length, time […] 
 
Ratio, proportion and rates of change 

• use scale factors, scale diagrams and maps 

• use compound units such as speed […] to solve problems. 
 

 

 


