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What’s Up! March 2022 Quiz (Comets and Meteors) Answers 
by John Rowland 

 
Notes about this Quiz 
Firstly, you may notice that many of the questions in this quiz take the form of presenting four 
correct statements and one incorrect one. This seems to be a preferred and positive way to help 
people learn about the topic rather than presenting four incorrect and one correct statement. I hope 
you agree. Secondly, I’m sorry that questions 9 and 10 are rather wordy, but the topic doesn’t lend 
itself to brevity. 
 
 
1. One of the following statements may be incorrect. If you think one of them is incorrect, choose 
that as your answer. If you don’t know, choose Don’t know. 
 

a) A meteoroid is a solid object moving in interplanetary space, of a size between 30 µm and 
one metre in diameter. 

b) A meteor is the visible passage of a glowing meteoroid through Earth’s atmosphere. 
c) A meteorite is a portion of a meteoroid that survives its passage through the atmosphere and 

hits the ground without being destroyed. 
d) A fireball is a meteor brighter than any of the planets. 
e) A bolide has no official IAU definition. 
f) All of the above are correct 
g) Don’t know 

It’s very simple. They are all correct so the answer is f). 

 

2. Which of the following statements is not true? 

a) The drawing above depicts the Great 

Meteor Storm of 13th November 1833, 

which occurred during the Leonid meteor 

shower. 

b) The Leonids are one of the top four 

meteor showers in terms of numbers 

expected to be seen. 

c) The shower with the highest 

expected numbers are the Geminids. 

d) The Quadrantids are difficult to 

observe because their peak is very narrow, 

sometimes lasting only hours. 

e) Most meteor showers are associated 

with comets. For instance, the Orionids are 

associated with Halley’s comet. 

The statement that’s not true is b). The ZHR 

of the Leonids is only 10. The top four 

meteor showers are Geminids (150), 

Quadrantids (110), Perseids (100) and Eta 

Aquarids (50). 
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3. The abbreviation “ZHR” is used in connection with meteor showers. What is the ZHR? (The “radiant” is the 

point on the celestial sphere from which the meteors appear to radiate.) 

a) The number of meteors per hour that would come in from the zenith if the meteor radiant was 

directly overhead. 

b) The number of meteors per hour expected to enter the Earth’s atmosphere over a 10km by 10km 

square centred directly above the observer. 

c) The number of meteors per hour that a single observer would see under ideal conditions at peak 

activity if the radiant was at the zenith. 

d) The number of meteors per hour that a single observer would see under ideal conditions at peak 

activity when the radiant was at its highest azimuth. 

e) The Zenith Highest Rate. 

The correct answer is c). Answer d) was a bit of a trick because azimuth measures direction round the horizon, 

but even if that had read “altitude” it would still be wrong. The radiant has to be at the zenith. Answer e) is 

just a made up and wrong. 

4. For an observer to experience the full ZHR of a meteor shower, he must position himself at an appropriate 

place on the Earth’s surface when the radiant is at his zenith and when the sky is astronomically dark (i.e. the 

Sun is at least 18° below the horizon). For which meteor shower(s) – if any – is this possible? 

a) The Quadrantids 

b) The Perseids 

c) The Geminids and Orionids 

d) The Leonids 

e) None of the above 

It’s actually quite interesting that some of the famous meteor showers can never achieve their ZHR because on 

or about the peak activity date, the Sun isn’t far enough away from the radiant. The Sun would need to be 18° 

below the horizon when the radiant is at the zenith – in other words 108° apart - and for some showers, 

there’s nowhere on Earth that these two criteria can be met. So for these showers, ZHR is merely theoretical. 

The right answer is c). That figures because both Gemini and Orion are way up in the northern celestial 

hemisphere and on the peak dates (14th Dec and 21st Oct), the Sun is way across on the other side of the sky 

and in the southern hemisphere. 

5. Regarding the composition and relative abundance of meteorites. Which statement is incorrect? 

 

 

 

 

 

 

a) Meteors can be placed into three main classifications: iron, stony, and stony-iron. 

b) The left-hand image above shows an iron meteorite. 

c) The right-hand image above shows a slice through a Pallasite meteorite. 

d) Tektites can be created when a meteorite impacts the ground. 

e) An estimated 85.7% to 86.2% of the meteorites falling to Earth are stony chondrites. 

Statement c) is incorrect. The image is not of a meteorite at all but rather a geode. This one is I think a 

celestite geode. 

https://en.wikipedia.org/wiki/Geode
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6. There follows five images of famous comets, and below that, five descriptions of comets. Which description 

does not fit the image it purports to describe? 

a)

 

b)

 

c)

 

d)

 

e)

 

 

a) Donati’s Comet painted by William Turner in 1858 

b) Halley’s Comet in 1066 depicted in the Bayeux Tapestry 

c) The Great Comet of 1744 

d) Comet Bennett 1970 

e) Comet Hale-Bopp 1997 

The incorrect description is d). The image is in fact Comet West (discovered by Richard Martin West in 1975). I 

don’t think comet Bennett’s tail ever fanned out quite as much as that. 

 

7. Which of the following statements about comets is incorrect? 

a) The origin of the word comet can be traced back through the Latin cometa to the Greek   κόμη, the 

hair of the head. 

b) Comets have a solid nucleus, an aggregation of rock, dust, water ice and frozen gases such as CO2, CO, 

CH4 and NH3. 

c) Cometary nuclei vary in size from a few metres to over 500 kilometres across. 

d) When a comet comes to within 3 to 4 astronomical units of the Sun, its surface warms and outgassing 

commences, forming a thin atmospheric cloud round the nucleus, called the coma. 

e) Some comets’ comae have grown to something as large as the Sun. 

The largest true comet (as opposed to a centaur) ever discovered is comet Bernardinelli-Bernstein, at 100km 

diameter. According to Wikipedia, “… there is a real lack of comets smaller than 100 metres across”. So, the 

statement c) is wrong for two reasons. Statement e), though unbelievable, is true. Comets 17P/Holmes and 

the Great Comet of 1811 had comae roughly the diameter of the Sun. 
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8. And which of the following statements is incorrect? 

a) Generally, about 90% of a comet’s coma is H2O (in the form of water vapour) and this parent 

molecule is destroyed primarily by the solar wind. 

b) Larger nucleic dust particles and rocks are left along the comet’s orbital path. If that path intersects 

the Earth’s orbit, this cometary debris will be the cause of a meteor shower. 

c) Smaller particles are pushed away from the Sun by light pressure and form the comet’s tail. 

d) These particles – down to dust-size – form the traditional and distinctive curved tail, which always 

points away from the Sun even when the comet itself is heading away from the Sun, so in that case 

the tail goes “first”. 

e) Gaseous particles – often ionised atoms – are pushed directly away from the Sun by the solar wind 

and form an ion tail, which is usually straighter and often less visible than the dust tail. 

The incorrect statement is a). Whilst it’s true that about 90% of a comet’s coma is water vapour, H2O 

molecules are not destroyed primarily by the solar wind; they are destroyed primarily by a process called 

photodissociation, in which the molecule is broken down (aka split apart or dissociated) by photons of short 

wavelength visible light, UV, x-rays and gamma rays. 

9. Which cometary orbit statement is incorrect? 

a) A comet’s orbit may be elliptical, parabolic, or hyperbolic. In the last case the term “orbit” could be 

confusing as most people assume something in an orbit will return at some point in time, but comets 

on a hyperbolic orbit will never return. 

b) Short period comets are generally defined as having orbital periods of less than 100 years. 

c) Long period comets have highly eccentric elliptical orbits and periods of up to millions of years.  

d) Comets on hyperbolic trajectories are on paths whose eccentricities are greater than 1 and whose 

velocities are great enough for the comet to escape the gravitational pull of the Sun and leave the 

solar system for ever. Comet Arend-Roland (1957) was such a comet. 

e) About 58% of the combined “Great Comets” of history and the more recent naked eye comets (i.e.  

Mirkos, Bennett, West, Hyakutake, and Hale-Bopp) have highly eccentric orbits and very long periods 

ranging from 1,680 to 4,142,890 years. Further, most of them have orbits at random and sometimes 

high inclinations to the plane of the solar system and often retrograde in direction. 

Statement b) is the incorrect one. The maximum orbital period is defined as 200, not 100 years. 

10. Which statement concerning the Kuiper Belt and Oort Cloud is incorrect? 

a) Most short period comets are thought to have originated in the Kuiper Belt (rhymes with piper), a 

torus-shaped area in the plane of the solar system at a distance of 30 to 50 AU from the Sun. 

(Neptune is at 30 AU from the Sun by the way.) 

b) The eccentricities and periods of the comets mentioned in 9e) would indicate that they originated 

much further out than the Kuiper belt. 

c) The inclinations of the comets mentioned in 9e) would indicate that their source is not in the plane of 

the solar system but in a sphere surrounding it. 

d) That sphere was first proposed and described by the Dutch astronomer Jan Oort as a cloud of icy 

planetesimals surrounding the Sun at distances ranging from 2,000 to 200,000 AU (0.03 to 3.2 light 

years). 

e) Recent observations of some icy planetesimals at the lower end of this distance range have served to 

support Oort’s original proposition. 

The incorrect statement is e). It is completely wrong because there is no way – even with our most sensitive 

telescopes – that an object 2,000 AU from us could be detected. The most distant solar system object know is 

a planetoid (much larger than a planetesimal) called Farfarout at a distance of 140 AU. (Pluto’s orbit averages 

39 AU.)  
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11. The image below is of a comet’s nucleus. Which comet is it? 

 

a) 103P/Hartley 

b) Halley 

c) Tempel 1 

d) 19P/Borrelly 

e) 81P/Wild 

It’s Halley’s nucleus, obtained by the Halley Multicolour 

Camera (HMC) on board Europe’s Giotto spacecraft, as it 

passed within 600 km of the comet nucleus on March 13, 

1986. 

 

 

 

 

12. And finally, as a fun question bridging fact and fiction, what is this shot of or from? 

 

a) The film Deep Impact 

b) The Chelyabinsk meteorite 

c) The film Armageddon 

d) The Tunguska meteorite 

e) The film Night of the Comet 

It’s the Chelyabinsk meteorite of 15th February 2013. It injured 1,500 people in that area of Russia near the 

border with Kazakhstan. Its passage through the atmosphere was recorded by numerous dash-cams. It 

exploded at a height of 18.5 miles and with an explosive power 30 times greater than the Hiroshima atomic 

bomb. There are more astonishing facts about this meteorite on Wikipedia. 

 

https://en.wikipedia.org/wiki/Chelyabinsk_meteor

