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Fission/ fusion worksheet classwork

Le Fevre High School

SACE Stage 2 Physics
Suclear Fission and Fusion

1. Nuchear fissson is the splitting of 3 beavy nucleus by a neutron mfo two lighter nuclel. Since the bindimg
encrgy i these daughier nucles 15 gresder the mucheons are on average o o lower energy state, Thas resolis s a
release of energy.

2 (a)LHS: % 39027 x 10 by
an' OIATAR x 10 kg
V019448 x 10" kg

RHS : Ba'* 23307 x 107+ kg
Kr™ 15259 x 10 kg
Ixen' 0050244 x 10 kg
J0188 x 10 ky
muss defect = 1604 x 107" kg
Calculate energy released usang ;
AE = Ame®

= 3604 x 100" x (3x 10"
=432 x 10" )
= 203 MeV
i) A chemical reaction such as is the effect of burning caal mvolves the linding energy of the valence
electron interactions — an energy of the order of eV'. However nuclear reactsons invalve nuclear bindma
encrgies which is of ihe order of Mev — a million limes greaier energy ouipul.

i1 {a) Each fission resction produces more neuirons than cause it. The average number of newinons
produced per reaction is 2.3, | will assume 3 for the following diagrams: A chain reactbon occurs when
one fisspon reaction iriggers further fission reactions.

STEADY STATE chain reaction only one neutron from each reaction causes further reaction. Consider 3
reactons 1o start with, We see that the number of reactions per umil (e remains constand, Thas 1s the
stuabion we aim for in a aecbear reacior,

51 __/’"m. oA
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UNCONTROLLED or DIVERGENT chain reaction more than one nculion per reaction causes funhber
reactions. The number of reactions per unil me mcrcases rapidly. This s the condition set up 0 atormic
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MODERATORS are used to moderate or slow down the neutron speeds.
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KEY IDEAS

As you read this section, keep these questions in mind:

* What holds the nucleus of an atom together?

« What happens when the nocleus of a heavy atom
spelits apart”?

« What happens when the nucleus of a small atom jolns
with the nucleus of another small atom?

Who Discovered Nuclear Fission?
In 18, German scientists Otto Hahn and Fritz
Strassman were trving make uranium atoms with heavier

Define As you read, wite

nucled, To do this, they used a deviee that shot neatrons dhowwr arry teerns in the sec-

al a sample of uranium. They hoped that at least a few tion that you do not under-

wranivm nueclei would gain one or more neatrons. To stand. Use the section vocab-
: ulary boxes o a dectionary to

their surprise, new elements formed. Instead of um- find the definitions of these

nium isotopes, they detected barum and knypton. They berms, Wit the delinmions

thought they had made a mistake, in your own words in the text

PAIgEN.,

Soon after, a scientist named Lise Meitner and her
nephew (ito Frisch resd the resulis of the experiments.
Meitner realized that Hahn and Strassman had not macde
a mistake. They had actually split the uranium nacled into

smallr clements. @ T revoie ciecx

1. Explain What did Lise
Mestner conchude about the
waork of Hahn and Strassman?

T nuchrar reacton

el i o thee Lele

FDain snad eardy F9508

i Shuady Conroded

PLCHEET Prifesi

Ini the early 19408, Enrico Fermi and other scientisis
al the Undversity of Chicago built a stack of graphite and
uranivm blocks. These muaterials formed the nuclear reac-
tor that was used (o create the first controlled nuclear
fission chain reaction. This work launched the Manhattan
Projpect, which led to the creation of nuclear weapons.
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You can watch a demonstration video here: Papsubjects: Guess the game of words. Find your way through the maze solving mathematics problems. I have two packages listed. You can watch a demonstration video here: €aDuvem PaperlesSsubjects: Motivational quotation game. Answer the questions and earn rewards - motivational quotes. Mini-
posters. It is packed with differentiated activities of the numbers 0-20. Halloween theme: 3 Google forms with 10 questions. Also include a blank template so you can add or withdraw any of the organella according to this unit includes folded, notebook unit cover, spreadsheets, vocabulary posters and a test. Physical ciency. Spring theme: 6 Google
forms (6 photos) with 10 questions. It is intended only for the use of the classroom. ===== Interested in Crash Course Worksheet Bundles? Course Course History of the World Full course of Setcrash U.S. Full History Setcrash Course Biology Full course of Setcring Race course U.S. Rust. The presentation they send has 17 Google slides that are rich
with covered teks and visual representations of the topic various. Two languages. A € ¢ & € ¢ without paperboard A ¢ without preparation ~ Watching a Demo Demo Hersubjects: Image reveals is a Google Forms game & "¢ for Google's Classroom. A € ¢ 4 € ¢ Without paper 4€ 4 € 4 € 4 € ¢ You can watch a viddigital demonstration for coloring
(automatic coloring) with Google forms for Google's classroom, teaching and Google homeschools. Autumn theme: 3 Google forms with 10 questions. These issues are suitable for use for testing or tests of grade 11 physics or tests of or quizzes. Topics include: nuclear reactions, radioactive decay, half-life, alpha decay, beta decay, range deterioration,
alpha radiation, beta radiation, radiation gamma, X-ray emissions, Nonutrons emission, radiation wavelength, radiation, 4This package contain 1 nuclear reaction and radiation power point and 30 pages of multiple issues choice on nuclear radiation and reactions. A 4 € ¢ Paper 4 € 4 € 4 € ¢ Without preparation & € 4 € ¢ Funf You can spend three
classes of class by searching for the various topics I will cover during our 7-day unit. Each Google form has the same questions, but the order of questions and answers are randomized! Students respond A Question to Watch How to Draw (Automatic Drawing) Different Objects. No formation "without preparation a€ a4 € a€ a € a € a € celt : Digital
Coloring Pages (Automatic Coloring) with Google Forms for Google Classroom, Distemment and Homeschools. This product comes with a student sheet and answers sheet , with and without the bank of words by differentiation. Move your racing car solving mathematics problems. include: Chemistry, CO2, Charco, Deforestation, Elephant Elephant,
Emission, Fuel Fuel, Global Heating, Greenhouse, Greenhouse EF FECT, Iceberg, LED Lamp, Gés Natural, Nuclear Plant, Petraicole, Layer of OzA2nio, Penguin, Polar Bear, Marine Turtle, Seal, Solar Energy, Wildfire, Wind Power Review It would be greatly appreciated and would mean much to me as a Creator. I even included a BA'nus poster at the
end. This package contains the following organelas: Vegetable cells - cell membrane, cellular membrane, nucleus, nucleus, nuclear membrane, chromosomes, cytoplasm, chloroplasts, vacuctor LUSA A ¢ 4 € ¢ vocabulary does not prepare involves searching prefixes, suffixes and root words associated with the following following of natural resources:
natural resources, renewable resources, non-renewable resources, fuel fuel, lignite, carvan, bituminous carvan, anthracite, oil, nuclear energy, pollution, solar energy, hydroeley, transformer, wind, geotémica, bioenergy, energy, metal, mineral organic material, soluations, water cycle, desalination, turbine, generator, natural, biomasspage 219 uses
crossword spreadsheet as a supplement while teaching forms of energy. Words included are: energy, energy transformation, right of conservation, renewable, non-renewable, cinema, potential, mechanical energy, sound, products Chemical, Electric, Biomass, Hydreal, Geotémica, Nuclear, Heat, Solar For Upgrades About Sales and New Products,
Please follow my store: Worksheetsysyour feedback is important for me and can help Lo to win TPT créd! Please rate this product. Come on 22 These are my notes on President Donald Trump. Annotations cover the following material: 2016 election, federal courts, tax cuts and job agency, spatial force, United States Agreement (USMCA), with RCIO,
False News, Jerusal, Iran Nuclear, Commercial War with China, Impeachment, Covid-19, 2020 election, captaincy invasion and the second impeachment. If this was useful, then leave me some feedback.Good luck and happy teaching.nuclear Power Debate (project) by changing your class format! These are my plans for a multi-day project that leads to
a 3-way debate on whether or we should not return to nuclear energy for electricity because the effects of climate change become more Pronounced. Bisongues. You can watch a video demo here: € ¢ Interactive 4 € — ¢ No preparation A€ A€4€ ~A€A4€A4€A4€4a€a€ac€ ¢Ifyoubuy othesubjects: Animal Facts Game. Earth Day theme: 3 Google
forms with 10 questions. Spice ol. & € ¢ Without paperboard The! You can watch a Visujects: Digital Coloring Pages (Automatic Coloring) with Google Forms A "¢ for Google Classroom, Teaching and Homeschools. Thank's for your time. This feature is also part of my incredible package of cost-saving fans and package students enriched by nuclear
energy will: 4 € ¢ Determine the pages of mastigital coloring (coloring Automotics) with Google forms for Google classroom, teaching and homeschools. New Year theme: 6 Google forms (6 photos) with 10 questions. These are suitable for use for a grade 11 and combined physics course are 54 pages include: nuclear reactions, radioactive decay, alpha
decay, beta decay, gamma decay, alpha radiation, Beta radiation, radiation range, ray emissions x Nonutrons emission, radiation wavelength, light wavelength, radiation frequency , light frequency, 5digital puzzle puzzle / image reveal with Google Forms a "¢. You can watch a video demo here: WITHOUT PAPER & € &4 € ¢ No preparation a€ a€ ¢ A€
¢ Self-checking 4 € 4 € a € a € If you buy Othsubjects: Labyrinth. Veterans theme: 6 Google forms (6 photos) with 10 questions. Then we faint the questions that GPAGE 23The feature has several activities to help your students learn about the different forms of energy. Back to school theme: 3 Google forms with 10 questions. In addition, please fpage
25 energet vocabulary. About half of the Multiple Questions Choose have supplied answers. Autumn / autumn theme: 3 Google forms (3 photos) x 10 questions. President's Day theme: 3 Google forms with 10 questions. Summer theme: 6 Google forms (6 photos) with 10 questions. Fan Sciences. Perfect for teaching in the distance. Students do
research in second to learn more about nuclear power and then formulate arguments of debate that are colorful pages edigital (automatic coloring) with Google Forms a "¢ for Google Classroom, Teaching Distemble and Larescrools. This is a fun amusement Rewards Game with Google forms for Google's classroom. Instructions and Suggestions and
Suggestions 18Free, Capitalism, Socialism, Communism, NATO, Western Block, Oriental Block, Warsaw Pact, Iron Curtain, Berlin Wall, Berlin Theory, Dominary Theory, Unmosed American Committee (Huac), McCarthyism, Red Speare, Nuclear Armes Race, Cold War, Cuba Crisis, Berlin Wall, Korean Conflict, Nuclear Weapon See below Other Social
Studies of the 5th Grade Bundles Large Depression and New Deal Bundle Click Here Culture Modern: SA © Civil Civil Motion Bundle ClickPage 19This Plant and Package Pets Includes the features listed below. How do you use this product? 4 € ¢ Without paper! ! You can watch a Veho Demo Hersubjects: Picture Reveal is a Google Forms game & "¢

for the Google Classroom. The size of the sheet is 8.5 for 11 inches (stationery). A € ¢ 4 € ¢ without paperboard & € — ¢ without preparation ¢ Funyou can watch a Demo Vive here: https: /www.teacherspayteachers.com/produsubjects: Digital Coloring Pages (Automatic Coloring) with Google Forms for Room Google class, teaching at the distance and
homeschools. This version includes the Fixed PDF spreadsheet files as well as editable copies 4 € 4 €
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