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✵✮❞ ✪✬✥✵✥❀✮✬ ✫❯◆❅ ✩✺✮❏ ✽ ✧❈✬✽✧✪✼✰❦✪✥❑✽✱

s❦❝❦✮✦✰❄ ✈❝✰ ✫✺▲✽ ✪✬✥✵✥❀✰✹✪✮✧❭ ■✰✵✮✳✥❑✽

❭✥❅ s✉ ✺✥❖❦✮❞ ❈❳✳ ✧❈❉✰✹✪✽✱

❱❲❨❩❬❪❫❴❩❵ (Text Entry)

❛❡❢❣✐❥ ❧❥❧ ♠♥♦♣♥q❡rt ❣♥✇①②③④

⑤⑤⑥⑦⑧ ⑤⑤⑨⑩❶

s✉ ✬✩❷❅ ❭✮❂✴ ■❸✮

❍✰✫❸✥❜ s✪✥❑✽ ✧✧✼➫✽

✧✧✵❹❳✱ ✧✧✼➫✮❂✮❭✽ ✾✺

✫✬✥✿✮✳✮❝✰✹ s✉ ✬✩❷❅

■❊❋●❍✵✰■❃✰✧✼ ✸❝✫✸✥✧✼

❺❝✰❅ ✾✺✫✬✥✿✮❀✥✪✥✬✮✱
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❆✎✏✑✒ ✓✔✕✖✗✘✙✚✛✜✢✣✔✤✒

❈✉ ✥✦✧★✩ ✪✫✬✭✮✯✰ ✱★✲✳✭✮✯✴✯✵✶✷ ❈✉

✪✫✬✭✸ ✹✺✻✼✽✾★✥✿❀✶ ❁★✥❂❃★❄★❀✯❅✳✶ (Input)

❋✭❇❁❉❊●✶❍ ■✳✶ ❏✦✹✬●✴❊●✶ ❈✳★❁❊❉★

❏✦✥❉❊❑★❀✯✹❍

❁✴✯❀✯ ❂✮❇✬ ✦✬★✱★✳✴❊❉ ✹❭✥▲❊▼◆❊●✶ ❈✳★

❁❊❉★ ❏✦✥❉❊❑★❀✯❅✳✶✷ ✹❭✥▲❊▼◆★✩ ✪✫✬✭✸

✲✹✴❭✹✬★④★✬★❀✯❅ ✬❭✳★❇❉ ✹❭✥▲❊▼◆✶ ✥✿❖✉✽✶ ❋❅✯

✦✾❉✯❅✯✷ ❁❊✰ ❏✦✥❉❊❑★❀✯❅ ✹❭✥▲❊▼◆★✩ ❈✰❪❭P✶

✪✫✬✭✸❋✭❇❁❉❊●✶ ✲✹✴❭✹✬★④★✬★❀✯❅✳✶ ❋❅✶

✱★✲✳✰ ◗✷❘ ✥❁❊❀★ ✦✬★✥❃❊❙★❀✯✹✷

❚❯❱❲❳❨ ❩❨❬ ❫❳❴❵❛❜ ❝❵❞❡❢❣✐❜ ❞❥❦❧♠❜

❁★✭✮✯❇♥ ✹✺✻✼✽▼ ✹❭✥▲❊▼◆★❇✿ F, J ❋❅❭

✬✵✯ ✹❭✹✮★✩ ❇✱✾★❉ ✪♥❉❊✮✭✸ ✲❃♦★④✯✥❂❊❍

♣✱★✲✳✰ ◗✷❘ ✥❁❊❀✯✹q✷ ❈❂❉✶❀✯ ✴✯✹✮★✿❊●✶ ❁r✯❇♥

✱✼✵✯❂★✬✿✯✹✸ ❂❉✶✥❀✵✳✶✷ ✴s✯ ❂★✬✿✯✹❇✮t❊✰

❇✳❊✽♥✯✈ ✹❭✹✮★✿✯✰ ❉✇❊✲✹✴✰ ❂❉✶❀❊✰✷ ❈✭❇❁ ❂④

✥❃P✰ ❈✉ ①❊❁✰ ❇✳s★❀❊❇✳ ❂★✬✿✯✹✸ ❁★❂▼✈★

❂④✯ ✥❁❊❀✯✹✷ ❈✥❄❊✸ ■❇✳t❊✰ ✹❭✹✸ ❖❊✥✬❊

❂★✬✿★❁✯✰ ✳❊❇② ❂✬✯❅✯✥❂❊③ ✪❂❇❉t❊✰ ✪✳✳✶

❂★✬✿✯✹✸ ❇✹❊✵✯ ❇❇♥❄✶ ❇✱⑤●✰ ❋❅✯ ❁✴✯❀✶

✴❁⑥★✿✯✾❄★❀❊✰✷ ✳★✹❉❊✈❉★♥✭✮★✩ ❇✳❊✽♥✯✈

❂★✬✩ ❁❭✽★ ❇❇♥❄✶ ❇✱⑤●✰ ✥✹✥✽❊⑦
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❆✎✏✑✒ ✓✔✕✖✗✘✙✚✛✜✢✣✔✤✒

◆✥✦✧★✩ ✪✩✫ ✬✭✮✯✰✱ ✲✳✴✭★

✵✶✷✷✸✹✺✻✼✽✾ ✿✻✿✷❀

■❁❂❃❄❅❇❈ ❉❊❂❋❄●❍❏❈ ❑▲▼❖P◗❘ ❑❙❖P◗❘

❚❍❯❖P◗❘ ❱❱❲❳❈ ❱❚❨◗❩❬❈ ❭❖❱❪❱❋❩❈ ❪❄❘ ❊❫❍❏◗

■❴❍❵◗❛ ❭❱❜❝❄❘ ❞❡❢❣❖✐❙❄❥❈ ❦❖❱❪

❑▲▼❖P◗❘ ❡❄❙◗■P◗❘ ❡❄■❣❖P◗❱❧❝❄❘ ❱❱❲❳❈

❱❚❂❨s❍❡▼◗■♠

♥ ■♦◗■✐ ❭❴◗❬❄♣

♥ ❂tq❪❖✐ ❬❋❄r❄❙❄♣

♥ ④❊❧❄❥❖✐ ❬❋❄r❄❙❄♣

♥ ❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛❛

❦❖❱❪ ❡▼◗❂✉❄✐ ▼s◗ ❱❱■■P❍❱t❋◗❘ ❱❚r❍❋

❡❍▼t◗■✐❙◗❘ ❚✈s◗❡❍▼t◗■✐❙◗❘ ▼❂s❄ ❑❬❍t✇❍

■❂❧❄ ❪❍▼ ❡❁❬❘ ■❁■✐ ❉s❄❋❍▼❍❙◗❧❂❝❄❛ ❚❍④❬❘ ①❛② ③

⑤❄❂▼❄ ❡❍▼t◗❱■❄s◗❘ ❱❱❲❳❈ ❱❚❂❨s ■❁■✐

❑❲❋❄P❱❳❲◗♦❍❋❍▼❍❙◗❩❬❈ ❂❪❄❙◗■❛

⑥⑥⑦⑧⑨⑩❶ ❷❸⑨❹❺❻❼❽

❱❬❾❍❝❄❱❬❋◗❘ ❂❡●♦❍t◗❘ ❱❱❲❳❈ ❱❚❨◗■ ❭❩❬❈

❪❄❘ ❊▼❍❢❁t❍❏◗ ❂❪❲❍❱❋❲◗❂❙s ⑤▼◗ ❱❱❪❊◗❥❍

❋❄❥❈❛ ❪❱❿ ❢❄➀❈④❬❁❋❧❄❋❍ ❱❱❲❳❍➁❈ ❊❫❍❙❄♣

➀➂❄❋❍❙◗❩❬❍❪❈ ❊t ❂➀❄➃❈❾❈❱❡❋r◗■P◗❧◗s❈❛ ❱■

➄❲❏❈➅ ❲■❈➀❈➄❱❱❲❳❍➁❈ ❬◗❲❖❍❋❡ ❦❙✈➆♦❍③

❱❊❲◗❩◗❛ ❪❿◗❱❲ ■✉❣✈➆r❍t◗➇ ❱■➄❲❏❈ ❱❱❲❳❍➁❈ ❲❣✈➆❅

❂➀❄➃❈❾❈❱❡❋❅ ❉❊❂❋❄●❍❏❈ ❪❍❖P◗❱❲ ❱❱❲❳❍➁❈ ❂❡●❘

❊▼❁▲❍❏◗❂❪❄❙◗■❛ ⑤▼◗ ❧❍❪❍❾❍③ ❱❬❾❍❝❄❱❬ ➈➉

❡❄❙◗■❱P➊❍t◗❘ ➋②➉➉ ❑▲▼❖✐➌ ❱❱❲❳❈ ❱❚❨❄♣

❪❧◗❙◗ ■❴❍❋❥❘❛

➍➎➏➎➐⑨❸❻➑➒

➍➎➏❼➓➔

❡t❬◗ ❱❚r◗❡❍▼t◗❊❂❋❄

●❍❏❈ ❱❱❲❳❈ ❱❚❂❨s ❭④❬

❑▲▼❖P◗s❈♠ ⑤❱❩❴◗❬❍

❂❪❄❙◗■❛ ■◗❵◗❡❍▼③

❑④❬ ■◗❵❪❱❝❩❈ ❧❪→❍

t❄■◗❘➣
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❆✎✏✑✒ ✓✔✕✖✗✘✙✚✛✜✢✣✔✤✒

❈✥✦✧★ ✩✪✫✬✭ ✮✯✫ ✰✥✦✱ ✰✲✳✴✵✶✦✷ ✧✧★✸✭

✧s✹✭✱✭ ✱✹✺✶✺✬✻✼✽ ✾✧✿❀✺✼ ✧s❁❂❃✦✥✯✫✼❄

❅ ❇❉✯❊❋ ✧✧★✸✭ ✧s❂✻✼✽

❅ ✧✧★✸✭ ✧s✹✭✱❁✸✺❋ ✧✱●✫✰❋ ✥❍✦✵✫✧❃■✦✷

❇✥ ✱✦✯✫❏✻✼✽

❅ s✦◆ ✥✺✬✫✰❋ ❑✯✦✹✺✹✦❀ ✾■✦✷ ❇✥ ✪✺●✦

❁✥✧✶ ✥✺✬✫✰❋ ❁st❁✬❃✦ ✥✯✫✼✽ ❇▲✴✶✫

❁▼❖✫P ✮✯✫ ❁◆◗✩❏✦✷ ✩✦❍✭ ✮✯✫ ❘▼❁✱✳✰

✥✺❁✬✺ ❁▼❁✯✺ ✪✺●✦ ❁✥✧✶✺❍✫ ✥✹✭❁✬❃✦

✥❍✺❁◆✺❄

❅ s✦◆ ✥✺✰✳❊❋ ❁st❏✦✯✦✬✫❍ ❙✺✩✼ ❑✯✦✹❀

✾❍✫✼ ❁✱✺❍✺✪❁❀✺✽ ❈✥✹✫✧★ ❙✺✩✥✫✼

❑✯✦✧✸★✫❏✺✼✽

❅ ✱◆✧✬✵✦✩✫✼ ❇❉✯❊❋✬✫✼ ✩❀ ✩✦✶❊❋

✧✰✺★✫❏✭ ❚✰t❯✰✪✺❁✬❃✱❁❀❄

❅ ✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽✽
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Taj Mahal

Taj Mahal is considered as one of the seven wonders of
the world. It is a work of art that excels time and history.
The following lines are from Tagore’s poem ‘Shah Jahan’.
In this poem Tagore speaks of the immortal creation, the
Taj Mahal and the timeless appeal of that great monument.
You knew, Emperor of India, Shah Jahan,
That life, youth, wealth, renown
All float away down the stream of time.
Your only dream

Was to preserve forever your heart’s pain.
The harsh thunder of imperial power
Would fade into sleep
Like a sunset’s crimson splendour,
But it was your hope
That at least a single, eternally-heaved sigh would stay
To grieve the sky.

............................................................................................
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❴✩✲✭✮❵★◆✵ ✰③✥✥✪✩❏❊❳★✥★◆✺★✭✦✸❳★✶✦❃ ✷✱❀✵✐✮✴★ ✹✮▼★✷✭✱✦✴✦✸❳★✶✦❃

❴❷✮❡✥✾✹✮✾✵✼

⑥ ■❏✷✶ ✹✮▼★✷✭✱✦✬ ✷✱❀✵✐✵ ✿✮▼✮ ✰✱❏★✭ ▲✭✯ ❦✮⑤✮✥✾ ✷✱❀✵✐✵ ▲✭✯

✲✩✮✷✳❳✷✸ ❳✦✱✫✸✦ ❴✩✲✭✮❵★✴✮❪ ❦✮⑤★✴✦❃✼

♠❸♠❹❨❺❙q❘❙r♥ ✈✇❲♥①♥

✶❞✦✷✱ ❦❃❦✮✥✬★✳✦② ✰③✥❏✷❥ ❝✩✲❳❢❀ ✲❦✮▲✵▼✵✷✧✭✫ ❴✩✲✭✮❵★◆✵

❳★✥★◆✺★④✵ ❻ ✰③✥❏✷❥ ❀●❢✪❣✺★✲✳✴✵ ✶★✲✧❖★❄★✴✦✸❳✵ ✹✷▼✮✥✦ ■❪✩✦❣✵

✥❂❳★✭✮✾✵ (Speech to Text). ■✬✥❃ ✷✱❀✵✐✵ ■❪✩✦❣✵ ■✶★ ✩✺✭✦✸ ✥❂❳★✭★✳✮✾✵

✷s❅✮✺✦②❳✵✼
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❤�❤✁❤�✂�✄☎ ✆✝✞✟✠�✡❤�☛☞ ✌ ✍14

❆✎✏✑✒ ✓✔✕✖✗✘✙✚✛✜✢✣✔✤✒

❍✥✦ ✧✧★✩✪✫✬✩✭✬✮ ✯✰✩✱✬✲✳✴✵ ✶✬✷ ✸✷✸✬✥✳✹✦✺✻✵ ✫✼✽✾✿❀✳✩❁✹✵ ❂❃✰✦✿✵

✧s❄✦✺✦❅

❂❃✰✦✿✵ ✧s✱✵✻ ❈❇✵❉ ❊✬❋✧✱ ✩✸✬✭✵❋✵✧●✱■ ✯✰✩✱✬✲✳✴✵ ✧❏✫✵❑✬✱✳ ★✬❋✳✧✱❏✦✹✦✺✦❅

Sphinx, Julius, Simon ★✦✻❁✬✱● ❂✷▲▼◆✵ ❖✬◆✱✵✹✦✩●P✳✱✦◗ speech recognition

✩✸✬✭✵❋✵✧●✱❀✦✫t✬❘✵❅ ✶❙✦✧❏ ★❁✱✬t❖✬◆✱✵✹✦ ✩●P✳ ❂❚✥✧★✬✥✦ ✩✸✬✭✵❋✵✧●✱■

✯✩P✬ ❯✺✵ ❱✩✶❲◆✳✹✦★✩❳✬❅

❨❩❬❭❪❫ ❴❫❵ ❛❩❛❩❜❭❝❪ ❞❡❢❣✐❥ ❝❦❭❩❧♠

♥♦♣qrq✉✈✇①✇②q

✧✧❏③✵ ✧s❄✦✩✼✬④ ✧✻❋✦✫④ ●✥✦✺✻✵ ✸❲✬❖✬●✳✫

★✬❘✵❅ ❂✻✵ ❯⑤✧✶✱✬❘✵ ✻✳✥✦❚✦✫⑥ ✧✧❏③✵ ✧s✱✵✻✦

✧✫✬P✳✥✳✹✦✺✻✳✶✳❏✱✵✹✦ ✻✧✺ ✻✳✥✦✩❚P✻✦✩P✬⑥

⑦ ✩✸✬✭✵❋✵✧●✱■ ⑧✬❁✫❚✳⑨ ✶✬✷ ✧✧❏③✵ ✧s❄✦✺✻✳✶✵

❱✶✦✸✥✳✴✵ s❁✳✹✦✺ ❍✥✦ ✫❀✦❚ ●✥ ✪❈⑩✳✴✩❳✬❅

❂✻✳✶✵ ✫❶✵✸■ ❯✺✬❘✦ ✩✰✥✵❅ ✶✬✷ ✧✧❏③✵ ✧s❄✦✺✻✳

✶✶✦✸✥✳✴✵ ✧❏✫✵❑✵ ●✥✦✺✻✵ ❯●✳✧❏✱✬✧❘✺✬❘✵

❂✻✵ ✸✾s✳③✳✹✦✺✻✵❅ ★❷✸✵ ❸✳✹✵ ✧s✱✵✻✵ ❂✻✳✧✶

✧❏✫✵❑✳⑨ ❯●✳✧❏✱✦✷ ❯❚✳✹✬✷ ❹✫▼✩❇✬■❊✳✧❁

❺✩✥✬ ✫▼✫t✦✷ ✯✰✩✱✬✲✳✹✬✷❻❅

⑦ ✧❏✫✵❑✵ ★✦❶✦●✶✬✱✳❚✧✺ ✧✧❏③✵ ✧s✱✵✻ ✩❈◆✷

✻✳✥✦❚✬❃ ✻✦✶✳✱✦✺✻✬❘✵ ✶❳✻✵❅ ❱✧❳❼✳⑨ ✸★✱

✶◆✵❏✷ ✯P✬✫✦✷❅

⑦ ✧✧❏③✵ ✧s✱✵✻✩❈◆✷❽ ✧❏✫✵❑✳⑨ ✧✻❋✦ ✫✧P❚✳

✱✬✩❁✬⑥ ✫❶✵✸■ ✧✻❋✦◗❾❁❚✵❯❚✳✴✵❽ ✫❶✵✸❀✳✶✵

❂❏✻✦●❈❚✦◗ ❹✰✳❀✫✳❁✦◗❻ ❱❿✥✷ ✶▼✹✷
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❤�❤✁❤�✂�✄☎ ✆✝✞✟✠�✡❤�☛☞ ✌ ✍ 15

❆✎✏✑✒ ✓✔✕✖✗✘✙✚✛✜✢✣✔✤✒

s✥✦✧★ ✩✧✪✫ ✬✫✭✮✬✫ (Backspace) ✯✰✱✲✳

✴✵✶✲✴✷✸✲✹ ✺✻✼✳ ✽✰✪✳ s✥✦✧★ ✾✿✵✰❀✫

(Delete) ✯✰✱✲✳ ❁✮✭✱✧❂✿✪✧✳❃ ❄✽✿ ✷✼✿✱✧✱

✺✻✼✳ ss❅❇✫ s✥✱✫✶✲ ✭✥❈✪✧✳❃

❉ ✭✴✾✫ ✭t✮✧✬✬❊✿❋✸s● ✽✿❍■✲ ❁❏✭❑❈

✸✿Ø✲■✫❃ ✽✧✳ ss❅❇✫ s✥✦✲● ▲✧✭✼✧ ✴✧✪✲✳ ❄✉

✽✿❍■✲✴✿❋ ✮✼✿✭✷✧❭✿✪s❇❅✲●✲▼✲■✫❃ ❄✶✿✵✿

◆✧✸ ▲✼✲ ✴✧✪✫ ❄★✮✲Ø✫ s✥✱✫✶✧❋ ❖ ✴✧✪✫

✺❅✿✴✼✱✿Ø✫ ▼✧❈✪✫ s✥✦s❇❅✲●✲❃ ❄Ps✽ ▼✧❈✪✫

s✥✦s❇Ø ▲✼✲ ✴✧✪✿✽✲ ▼✲✯◗✿❋ ▼✉✬✿s❘ ✴✵✶✲

✩Ø❴ ❙✿✪✫ s✥✱✫✶✲✭✽✧✪✲✯❃ ❚s❯◆✧▼✧❱✫

✯✧❱✲●✶✫❲

❉ ▲✼✲ ✴✧✪✿s✵ ✺✻✼P❏ s✶❀✧✱✿ ss❅❇✫

s✥✱✫✶✶✧s❱●✫ ▼✧❈✪✫ s✥✦s❇Ø✿✼✿✪✲●✲ ❚●✿

✼✿✪sØ❃ ✴✧✪✿✵✲✹ ✷✼✿✱✧✱ ✺✻✼P❏ ✽▼✲✪✫

✺❊✿✱✲✯✱✲▼✿◆ ❚❳✿❋ ❚❯✧❱✫ s✥✦✧★ ✬✧❭✿

✪✲✯❲

❨ ✴✧✪✿✽✲ ▼✲✯◗✿❋ ▼✉✬✿s❘ ✴✵✶✲ ✩Ø★

❙✿✪✫ s✥✦✲✯❃

❨ ❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃

❉ ✽✿❍■✲✴✿❋ ▲✼✲ ✮✲✶✿✱ ✴✧✪✫ ✯❩Ø✿✭❑❈✪✲●

✶✿✽✫ ❚❯✲s✥✦✲✳❲

❨ ❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃

❉ ✴✧✪✫ ✽✿❍■✲✴✿✵✿◆✧✸✶✧s❱❳✿✵✲✳ ✺✶✫

✮✲✶✿✱✶✧✱✿ ✭✥❈✭✪■✶✿◆ ❚●✧s❱❳✿✭✵✧❲

❨ ❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃❃

❪❬❫❵❛❜❝ ❞❡❢ ❣✐❥❦❧♠❦♥❢ ♦♣q❛♥❦r❥✈✇

✽✧▼✿✭❇✧❏ ▲●✧▼s✸ ✴❈✪✫✬✫✭✮✬✿✵✧❱✭◆✧❃

❄✽✿ ✼■✧▼s✸ ✴❈✪✫✬✫✭✮✬✿❋ ❙✿✪✫ s✥✱✫✶✫

✺✴✿s❅✽✿●✲ ✭①✧✳ ✭②✧❏✾❈ ✶✲❊✪✲✯❃ ❄✴✿s❅

School Resources ✭②✧❏✾❊✿s✵ ❚Ø✧✳❙✧③✿✽✲

✭✴■✿✱✲✹ ✭②✧❏✾❊✿❋ Taj ❚● ②✱❋ ✯✧❱✧✳❃

❄✉ ②✱❋ ✶✲❊✪✲✯❃ ❄✶✿❋ ✮④⑤✳ ✭✥❈✸✿Ø✲✹✶✫

✯■✿✭◆❃ ❄✴✿s❅✽✿●✫ ❖✴✷⑤▼✧✱ ✴✼✿✯❏ ✭✯✧❇✿

s✥✱✫✶✫ ✽⑥✲s❅ ✭✮⑦✿❋ ✭✮⑧✫ s✥✱✫✶✧❋ ▼✶✿✱✧✴✲✳❃

❚Ps✽✱✧❱✫ ❄✶✫ s✥✦✲✯❲

❉ ❖✴✷⑤▼✧✱ ✴✼✿✯❏ s✬✵✯✫❅✫ s✥✦✲✯❃ ❄✶✿✽✧✱✿

✭✯✧❇✿ s✥✭✦■ ⑨✧❂✸✿s✵ ❖④⑤✧✻✼✸✿✽✲

⑩❶❷❸❹❺ ❻❺❼ ❽❾❿➀❿➁➂➃➄➅❹
➆➇➈❿❾❿➁➉❾➅➀➊➅❹

❞♥❦❧❬➋➌❢➍❧

➎❛❥❬➏➐♣♣❬❬❛❡➑❜

♣➒➓❢r➔❛➐

✽⑥✲s❅ ✯→⑤❩Ø❈ ✾✬✫✯✫

✭❅✧❇✿s❘ ✥✿t✶✳ ➣❃↔ ❋ s✯✧❅✲
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➁➂➃➄➅➆➆➇ ➈➉➊➆➋➅➌➍➎
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❪❫❴❵❛❜❝ ❞❪❡❢❴❣❝✐ ❞❥❦❜ ❦❧♠♥❝✐

♦♣q s✻✯❅✥✽✸✭✷✿

✩t✫r❅r

✩t✫r❅✱✥✷❃ ✪✥✱★

✴✾✫★ s✻✯❅✥✽✸✯✬✯

●✿✧✭ ✲✫r❳✥✪✥✉

✪✥✵✭✈ ❈✽❁★❀

●❃❃ ✯ ❋✵✫✻✯

●✧✥✷✪ ✶✥❉✥✬✭✽❀

s✻✯❅✥✽✸✭✷✿ ✲✭✽❉✥

❁✭✈ ❈✽❁★

s✻✯❅✥✽✸✭✷✿ ✧✫✷❄

✸✭✈ ❈✽❁★

✶✴✥✽❊✬✥✿✸✥❁✭✈

❈✽❁★

✧✫✷❄✸✭★

✲✭✽❉✥❁✭★

✪❇❁

♦♣q s✻✯❅✥✽ ✷✇❁✽✯✿✯ ✷◆✼✭✽❀ Format --

Paragraph ❋✵ ✷✲✪✭✶✥✷❃ ❳✫❁✽❂✥✉ Borders

❋✵ ✧❁✷✬①✯ ✧✥✴✷✳✿✭✬✭✽❀ s✻✯❅✥✽✸✭✷✿

✧✫②③④⑤⑥ ⑦⑤⑧⑨⑩❶⑤⑥ ❷❸❹❺❻r ✷✽✫✿✭✬✭✵✧✥✪✯

❋✵✧✥✉ ❼✥✬✯ ✷◆✼✭✽❀

❽❾■❯ ❖▼❿ ◗❘❙❚■❯❱ ❏❯❲❨❯❩❘➀➁

Single
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❆✎✏✑✒ ✓✔✕✖✗✘✙✚✛✜✢✣✔✤✒

◆✥✦✧★ ✩◆✪✫✬✭

❭✮✯✰✱✲✳ ✴✵✶✷✸✹✮✲✺ ✻✼✽✾✮✺✱✿ School

Resources ✲✺ Images ✻❀✽❁❂ ✹✮❃ ❄✮❅❇✯❁

✻t❈❉✮❊✮✸✱❋●❍ ■❇✮❃ ❭✾✱❏● ❑▲t✶✾✽▼ ❄✮❅❇✯❁

❖✲❇P✽✾✽✲◗❘● ❙❉✮✻t✽❚✮❏✱✴❍ ■✉ ❄✮❅❇✯❁ ❭✾✱❏●

✻❙❯✮✻✺❏● ❱❁✲❲✳✱❳✽❨❍ ■❇✮❭✽▲t✶✾✽▼ ✳✷❁ ❖❇✽◗●

❩❘✱ ❄✮❅❇❨ ❬❍❪ ❃ ❫✳▼✽✰✲❲✳✱❳✮▼✮✸✱❋●❍ ■✉ ✳✷✰✮❃

➣✮❏● ✲❄▼●❇✱✻❭✽❏✷❍

■❭✮ ❩✯✲❭▼✽◗● School Resources ✲✺ Images

✻❀✽❁❂✹✮✺✱✿ TajAndTears.jpg ❩❘ ❄✮❅❇❨ ❭❴✱✲✳

✻❙❯✮✻✺❏● ❱❁✲❲✳✱❳✱❘❇● ❩❘✱ ❇✽✲❵ ❩❵✱❇✮

✻❭✽❏✱✴❍
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❝❞❡❢★ ✩❣❝✐ ❥◆❦❧★
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▲❊ ❀▼✺✮❃ ❇❭✮✲▼ ✲❄❘✱✻❄❉✱✻✾✽r

■P♥ ❭✽❨ ▲♣❋✱❨ ✻❜▲● ✲❄s✱✴❇✲❘ ✻▲◗❨❍ ❙✻♠♥

■❳▲◗ ➣✮❏● ✲❄s✱✻✵✽❁ ❩✈✽◗● ❜❨✇▲✮

❏✱❘❇●r ❩✈✱✲✴✽❋✽◗● ❀▼✺✮✲➦ ✻❙❉✱❨♥ ❩▲✮✲✳

▼✽◗● ✻❜▲● ✲❄✻s❋❇● ❩❘✱❨ ✻❄①✻❏❋ ❯✽✺✴❨

❅❙❇✶♠✲❲✳✽❳❇●r

■✻❇ ❀▼❃ ✾✲q✽❉✱ ✻❙❉✮❃ ✻❜▲● ✲❄✻s❋✮

▲❘✽✻✺✽r
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■✥✦✧★✩✪✫✬✪✭✮ ✯✮✩✰✱✲✳

✴✵✶✷✸✹✺✻✼✺✽✾ ✿❀❁ ❂✾✹❃❄❅❇ ❈❉✾❅✾✽❊✺

s✼❋❀●❇ ❍❏✸❇❂✾✸❇ ❈✽❇ ❂✹❋✾✽❊❇❑ ✼❀▲ ❃▼❂❀◆◆❇

s❖❋❇s❊❉✾❄ s❉✴❇P✺s◗ ❍❏✸❇❂✾✸❇ ❈❘s✼❋❀❋✺

❝✺❅✾▲❙

❚ s❉✴❇P❇ ✼❀▲ ❃▼❂❀◆◆❇ s❖❋❇❊✾s✴❀❯✺❝✺❅✾

❃✵❀t❱❊❇ ❃❲❀●✺❁✹✺✻ ✴❀●❀❳◆❀❨✺❅✾❲❃❩❀❑

❱❊✾s✴❀❯❇ ❃❲❀●✺❁❬ ❍❝✾ ❍❏✸❇❂✾✸❇ ❭❂✴❝●

❲❀●❇❑

❚ ❪❃❊ ❫❋✻ ▼❂✺◗ ❇ s❖❋❇s❊❉✾❄❀✻ ❱❊❇

❫❋❴✺s◗ ❲s❁❀❝✾ ❍❏✸❇❂✾✸❇ ❵●❇❑

❚ ✼❀▲ ❃◆❛❇ s❖❋❇❊ ❫❋✻ ❊s✽ ❍❝✾ ❍❏✸❇❂✾✸❇

❵●❇❑ ❪❊❇ ❵❛❜✶s❲❞✺✻ ❍❝✾ ◆✺❑✿✺❑ (Compact

Disk)❋✺❃❴❃❅❀ s❂❳ss▼✿❛✺❃❴❃❅❀ ❂✴❬

❡❢❣✐❥❦ ❧❦♠ ❣♥❢♦♣

■q✰r✉✈✇✳ ①✉②③①✉④✮⑤ ⑥⑥⑥

❖✺❴ ▼❂❛❬❄✼❘t ✴⑦❃⑧❀❬✿❇ ❲❀▼❊▲ ❭❂❃❋❀⑨✺⑩✾▲ s❖❶❀✼❀❛✾▲❑ ❃✼❝❃❄

❂❝✺❖❋s❷✸ ❃✴❀❷✺ s❖❋❇s❊❉✾❄❇ ❃❂P❇ s❖❶✾✽ ▼❂❛❬❄✼▲ ✼❲✾❅❇ ❍✽✾✴✷❉✺ ❂❝✺❃❜❀

❨✺❅❀▲❑

❚ ❂✴❬s❷❉✾❃❅❯ ❃❂❸✺✻✼✺✽❇ ❃✴❀❷✺ s❖❋❇s❊❉✾❃❅❯ ❹❀⑨▲ s◆❴✴❇❉❇ s❖❶✾✴❑

❚ ❪✼✺ ✴⑦❃⑧❀❬✿✺s❴ Ctrl ⑧✸❳ ❱❲❬❄✺❷✺❉✺⑩ ❃❜❺▲ C ❈✽ ✴⑦ ❱❲❬❄✾✴❑

❚ ❂✴❬❃❄❯ ❃❂❸✺❃❴❅❇ ❛❝✾✴❑ ✴⑦❃⑧❀❬✿✺s❴ Ctrl⑧✸❳❱❲❬❄✺❷✺❉✺⑩ ❃❜❺▲

V ❈✽ ✴⑦ ❱❲❬❄✾✴❻ ❪❄❝▲ ❖✺❴ ✴⑦ ❃❺❀❬✸❇✴✸✾✴t ✴✷❉✺ ❊❀s❼

❂✸✺✴s❷❉✾❄✺❋✺❝✺❅✾✽✾❑

❽❾❿➀➁➂➃ ➄➅➆➀➇➈➉➇➈ ❽❾❿➀➁➂➃ ➄➅➆➀➇➈➉➇➈

❃✴❀❷✺ s❖❶❀❳

✴✸❇ s❖❶❀❳

✴✸❇ s❖❋❇❊❛➊

❃✴❀❷✺ s❖❋❇❊❛

❂✴❬❄❀❳

♥➋❢➌ ❧❦➍ ➌➎➏➐➑♣➒➓ ➏➔➑♣➋➓➌➋→➌➣

↔↕➙➛ ➜➝➞➟➠  Ctrl + C

➜➡➢➛↕➛➤➥➜➦ ➧➨➩ ➙➟➫➛

➭➥➨➯➩ ➢➲➩➳➥➡➥➫➟➠

s◆❴✴❇❉❇ s❖❋❇❊ ❱➵❝

❘t ✴✼❷✺❅❀❳
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There was a tree

The cutest little tree you ever did see

The tree was on the valley

And green grass grew

And green grass grew

And green grass grew around.

There was a branch

The branch was on the tree

The cutest little tree you ever did see

The tree was on the valley

And green grass grew

And green grass grew

And green grass grew around.
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✱✻✭✵✱❀✲✳✺✪✽✾
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❦★✩✥✭✥✰✳❍✵✾ ❑❀✥★ ▲❋✳ ✻✥❃❀✴✥★ ❯▼✥❆ ➣✥✺✵

✱✻✭✵❀✳✮❦✪✺✸✾ ✻✥❃❀✽ ❀✳✬➦✳■➦✥✮❛✾ GNOME Image

Viewer ❏➦ ✮✿✪✯✵✧✵✱■✭✬✥✹✪✭✥❋✥✺✳✽ ❑❀✵ ❀✳✬➦✵

■➦✥❋✥✺✳➦❀✵✾ ❑❀✥✱❖ P❋✥✭✪✭ ✮❪❋✵ Eye of GNOME

Image Viewer ❏➦✪◗✵✾
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gThumb, Shotwell Viewer ✫✳❀✹✪✭■ ❑✴❋✴✥★
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❀✳✬➦ ✻✥❃❀✽ ✮➣✪✿✵ ✱✻✮✼❍❀✳✮❍✪❱ Next ▼✰◗✥★

➣✥✺✵ ✱✻✭✵❀✳ ✮❦✪✺✸✾ ✫✱✧✱❚❛✪✽ ✿✉✩❋✷❁❂✪◗✵ ❑✉

✻✥❃❀❲❇P✥❦✥✭✥✹✳❅❀✵❱

❧❋✥✭✳✱✲ ❃❪P✵❦✽ ❦✥❁❂✳✱✲✭✳✽ ▲❋✳ ❃❪P✵❦✫✮❛❱

✩✶✷✸✰❇ ✿❧✪✭✮✴✪✱✲ ▲❋✳ ✻✥❃❀✴✥★ ❦✥➦✵ ✮■❍

❵✪❈✽ ✫✪❃❀✽ ✮■❇❀✥❋✥✱❉✲✳✺✳✩✭✳✽ ❦✫✳✺✪■P✷✫✳❅
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❦✥❁❆✺✳✽ ❄❍✪■✪✬✥✮❛❱ ❑✴❋✽ ❳■P✷❁❆

❪❋✥❧❋✥✺✪❊ ❑✉ ❪✪❨❵✪❈✽ ❦✥❁✱❂ ✿❧✪✭✥✺✳✽✾

❦✥❁❂✳✱✲ ✿✪✫✸❧✷P✪✿✵❃❀✽ ❪✪❨❪✳✿✵❀✩✴✥✱✹
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✮❃❪✪✦✩✵✲✵ ✬✥✮t✪❇✰✵ ✩✶✷✸✰✬✥★ ❀✭✪✬✪✺✳✮✶✪❆

❄❆✱t✲✳✴✪❊ ✩✳✮✬ ✻✥❃❀❁❆ ✮P♦❋✥❉✵ ✮■❍ ■✹✳t

✴✥★ ❃✩✫●✩❋✥✺✳✩✭✳✽ ✻✥✹ ✻✥❃❀❁❂✥★❦✥➦✵ ❳■P✷

✫✳❅ ❵✪❈❁❆ ✫✪❃❀✽ ✮■❇❀✥❋✥✱❉✲✳✺✳✩✭✳✽ ✮■◗✽✾

❑❀✥❦✪■P✷✫✪✭ ✻✥❃❀❁❆ ❏❁✱❦✭✪◗✵ ✹❵✷✫✪✺✳✩❱

④♣qrs✈✇ ①②③ ⑤ ✈⑥⑦⑧⑨⑩❶⑦ ❷❸④❹✇ ❺✇❻❼❸❽❸⑨⑩✇

❾❿➀❿➁❿➂ ➃➄➅➆➁❾➇ ➁➈➉➂➄➊➁➈➋➈➌➂➆➍❿➀➆ ➁➎➏ ➐➉➄ ➃➑➂ ❾➄➌➄➇➒

➓➔❿➓→❿ ↔➉➈➂➄➎➌ ↕➙➛➂➈➜➎➝→➁➆➞ ➟➁➆ ➟➠➎➋ ➠➡❿➎➁ ➢❾➤➥➈➧➄➞

➟➁➈➜➋➈➊➄ ➁➎➏ ❾➄→➈➍❿➨➎➩ ➓➔❿➓→❿ ➫❿↕➁➇ ➓➠➤➁➈➉➈➎➧➌➄➍❿➭ ➟➠➭

➢↕➯↔➈➧➄➞

➲➳➵➸➺➻➼➽

➾➵➚➵➪➶ ➹➵➘➴➷

➲➬➵➸➮➳➵➱➻✃❐ ❒❮➵➺➽❰Ï
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✽④❂✫✪✷✯ ✼✫✽★❃✫❄✧ ★✩❅❆ (Statusbar ✹❁ ❇❆✧★✫❉★✵

✽④❂✫✲❊✩❋ ✼✫✽★❃✫❅● ✥✦✧❍✮ ✾■❏✥✵❁ ❑✭★✵✯ ❈✉

✼✫✽★❃✫✹ 1628 x 1083 pixels ❇✺✩✭✧▲★✵✯ ✬▼✶✷❖✸✫✹

✼✫✽★P◗ ❅❅✬✬✩✱✶✮ ❅✼❘✧✲▼✩◗ ■✥❉✧❅✰
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✬▼✶✷❖✸✫✦✧❫✵✯

✤ GIMP

✤ Inkscape

✤ Tux Paint

✤ XPaint

❴❵❛❜ ❞GIMP- GNU Image

Manipulation Program❡

❢✫✴✫❝✹ ✼✫✽★P❏✧✮

✲❪✩✲❖✩✽❬✩❪✧✬❏✧✮ ❇❢✫❝✵

❅✼❘✩❲ ❱❙✲❉✩❬✫✪✧✺

✽❬✩❪✫✬✵❭✵ ❇❢✫❝❯ ✲❭✩

❪✵❝✵❅✥❉❯ ❑✭✵ ✴✫▼✵✯ ✻✱✧

❭❦★✽❣ ✲❭✩❪✵❝✵ ❅✥❉❯

❑❉ ❈★✵ ❀✐✐❥ ✦✩✭✵ ❙✧✸

❃✫✸✪✫❉★✵✯ ★✧✰✪❃✫✹

General Image Manipulation

Program ❇✺✩✭✵ ❈★✵

■✸✫❉❅❍❖✫✱✧✺★✵✯ ✬✩✦✫

✲❪✩❯✭✫❉ ❭❯✥✬✦✩④✩

✦❉✫❅✦ ❭✵❅❙❲❭❯ ✬✫▼✹

(Spencer Kimball), ❙❧❝❯

✳✩❝✫❭✵ (Peter Mattis)❇✺❧

✥✫♠✶✩❯♥✫✬◗ ★P❏✧❅✰

❙♦❄ ✲✽❙✩✴✬✵✰✩❉✩✭✵

❈★✫❄✵ ★✧✰✪✮ ✬✧✸✫❊★✵✯ ❀✐✐♣

✹ ❈★✵ ❬✵❄✷ ❙❂★✫❉✧❅✰

❩✩❬✳✩❉✲★✩❅✰ GNU Image

Manipulation Program ❇✺

✲❙✱✫✹ ■✸✫❉❅❍✰✩❲

★✧✰P✫✯

qrst✈✇ ①✇② ③⑤⑥⑦⑧ ⑨⑩❶⑨❷r❸ t❹❷❺ qrst✈
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◆✎✏✑✒✓✔✕✖✗ ✘✎✙✚✛✜✢✣

✤ MyPaint

✤ Pencil

❈✥✦✧★✩✪ ❈✫✬✫✭✮✯✰ ✱✲✩✳✴✵✴✦✥✧✶✯✷✸✩✹✴✺

❈✥ ✻✩✱✬✩✼✯✪ ✽✯✶✼✯✱✾✩✿❀✺

P✭❁✴ ❂❃✱✧✩❄✭❅✴ ✾❆✯✿✴ ❆✯✷✸✭❇ ❃✶❉

④❃✥❊✫✾❋● ✦❍✧✴✽✯✱✾✩✿✩✪✺ ❆✩✵✪ ✥✬✯✱✫■

❍✭④✽❋● P✭❁✭❇ ✽✯✶✿✯✷✧✩✹✴ ❈✽✭✾✴ ❏❑▲✪ ✱✥■✽✴✺

▼❖◗❘❙❚❯ ❱❲❱ ❳ ❨❩▼❬❯ ❭❩❪❩❫ ❬❴❵❛❜❯

File ✦❆✾✯✥✭✦✮ Open ❝✼✽✭❇ ❞✭✿✴ ✦❍✧✴✽✴

❍✭④✽❋● ✽✭✬✦❉❡✯✫✴ P✭❁✭❇ ✽✯✶✿✩✪ ❢❍✭④✽✫✭❇

❆❣✲✴ ✱❃✩✧✭✐❊ ❝✫✭❅✴ ❆❣✲✭✦✐ ✥✮✽✯ ❥❦❧ ❞✭✿✴

✦❍✧✴✽✴ Open with ❝✼✽✭❇✾✭✼✯✪ GIMP Image Editor

❞✭✿✴ ✦❍✧✴✽✯✪ ❍✭④✽❋● P✭❁✭❇ ✽✯✶✿✩✥✯✼✽✩✹✴➣✺

P✭❁✭❇ ✽✯✶✼✯✥✼ ❍✭④✽✫✭❇✾✭✼✴ ❈✾✭ ✾❆✯✿✴

❏✥♠▲❆✯✰ ♥✩❄❋● ❆✩④✽✪ ❆✯✶✭✦❅❡✯✿✩✪✺ ✾✩✪ ❝♦✭✵✴

✦❍s✩✾✯✱♣♠✭✿✯✼ ❍✭④✽✪ P✭❁✭❇ ✽✯✶✼✴ q✽✭❇ ❆✩✵✪

✥✬✯✫✭ ✱✲✥✴ ✦❍✧✴✽✩❇ ✧r✩❊r ❍✭④✽✪ ✾t✦✉❡✯✪✺

❈✦✽✩✈✭✥✩✿✩✇ P✭❁✭❇ ✽✯✶✼ ❍✭④✽✫✭✦✐ ❃✷❊✉✴

(Duplicate ) ❝❡✯✫✩❇ ❆✽✭✺

▼❖◗❘❙❚❯ ❱❲① ❳ ❨❩▼❬②③❴⑤⑥ ❖⑦❘⑧⑨ ❬⑩❜❵❜❛❜❯

❃✷❊✉✴ ❝❡✯✿✯✼✽✭✾✩✧✭ ❍✭④✽✪ ✽✯✶✼✯

✥✼✭✬✭✿✯✼ P✩✮✷✫✭❇ Image ✦❆✾✯✥✭❇✾✭✼✴

Duplicate ❝✼✽✭❇ ❞✭✿✴ ✦❍s✯✷✺ ✷❶✱❥✩❊♦✭✦✮ Ctrl

✷❶ q❆❊✫✭✉✭❡✭❅✴ D ❝✼q❷✬✪ q❆❊✫✭✧✯✪ ❃✷❊✉✴

❝❡✯✿✩✪✺ ❈❋✦✾ ✽✧✩✶✩✿✯✼ ❃✷❊✉✯✪ ✧r✩❊r

❍✭④✽✥✯✪ ❝❋✦✾✧✩✹✴ ✽✭✬✭❅✶✭✧✯✷❸ ❃✷❊✉✭✦✐

✦✦❡✵✭❇❥✩✶✭❇ Untitled ❝✼✩✧✭✬✭✿✯✪ ❑❹♠▲❆✩✥✯✷✺

❈✽✭❇❺✽✯✽✬✪ ❆✩✵✪ ✥✬✯✫✭✧✩✮✯✪ ✧r✩❊r ❍✭④✽✫✭✾✴

✧✩✦✽✩✬✯ ❆✩✵✥✯✪ ✥✬✯✼✭★✺

▼❖◗❘❙❚❯ ❱❲❻ ❳ ❨❩▼❬❼❜❽②❾ ❿◗❘❬❩➀❩⑤➁⑥❴❛❜❯

❍✭④✽✫✭❇✾✭✼✴ ✾❆✯✿✴ ❏✥♠▲❆✩✧ ♥✩❄❋● ❆✩④✽✪

❆✯✶✭✦❅❡✯✿✩✪✺ ❈✽✭✾✴ P✭❁✭❇ ✮♥▲❆✩✧ ✻✬✯ ❡❀✸✩✹✴ Crop

Tool    ✺ ❈❣ ❡❀● ❂❃✱✧✩❄✭❅✴ ❍✭④✽✫✭✦✐ ✻✬✯ ♥✩❄✪

❆✯✶✭✦❅❡✯✿✯✼✽✴ ❝❋✦✾✧✩✹✴❸

✤ Crop Tool ❝❡✯✿✯✷✺

✤ ✾❆✯✿✴ ❏✥♠▲❆✩✧ ♥✩❄✪ ❆❣✲✴ ❂❃✱✧✩❄✭❅✴ ④♦✩❄✴

✦❍✧✴✽✴ q❡✧✩✸✦✉❡✯✫✯✷✺

➂➃➄➅➆➇

➈➆➉➊➋➌➍➎

➏➃➐➃➑ ➅➒➓➔➒→➅➎↔

↕➙ ➂➃➄➅➛

➜➒➝➒➞➊➌➋➒➛ ➈➊➃➔➎

➟➞➠➡➜➃➢➤➢➌➥➥➥
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◆✎✏✑✒✓✔✕✖✗ ✘✎✙✚✛✜✢✣

④✤✥✦✧★✩ ✪✫✬ ✭ ✮✯④✰✧✯✱✲ ✥✳✴✵✩ ✥✶✰✶✷✸✱✵✹✴✧✷✩

✺✻✼✽✾✻✿❀ ❁❂❃❄❅ ❆❁❇❈❉❊❃❋●❍❅ ❁❈✽❈❉❋

✿❄s❃✾❉■ ❏✻❑✻▲ ❋▼❖●❈P❃◗❘❙ ❚✽✻❊❉❯✻❱

❲ Image ✿P❊❃❁✻▲❊✻❳❘ Scale Image ❨✻❩❘ ✿✺❬❃❖❙

❲ ✽❃❭❳❃❁●❃❳ ❏❉❂❖✾✻▲ ❪✺✻✼✽❅ ❫❙❴❵ ❆❁❇❈P❉❯

❁❛✽✻ (Width) ❊▲❖✻❯ ❜❇❝❅ ❞❯●✾✻✿❀ (Height)

❜❖❉t✾✻▲ ❨✻❩❘ ✿✺❬❃❖❙

❚❜❄❉❡ ❞❯●❁❃❅ ❆❊❃❢❉✽✻❖P❉❯✻ ❁❈✽❈❉❋

✿❄❣✽❉❯✻ ❖❉❍❉❅ ❪❁❛✽✻❩❃❅ ❞❯●✾✻❊❃❅ ❜❊✿●

❖❉❍❃❳ ✺✐❂❩❥✻ (Link) ❜❯❉❏✻❦❘ ❊✻▲❩❃

❳✽❃✿❖❉◗❉❍✻✽❘❵❙ ❚❊✻  Scale ❧❣♠ ❨✻❩❘

✿✺❬❃❖❙ ✺✻✼✽✾✻✿❀ ❁❂❃❄❅ ❁❈✽❈❉❋✿❄❣✻❜♥❙

❊P❃❩❘ ❚❝❘sP❃♦ ●❛✽✻❯✻▲ ❁❛✽✻❯❃❅ ❞❯●❁❃❅

✿❁❜♣✿❭ ❁❈✽❈❉❋✿❄s❃✾❍✿Pq✻▲ r✉❉❍❃

✿✺❜❬◗✽❘✈ ✺✐❂❩❥✻(Link) ❨✻❩❘ ✿✺❯❘✽❃

❜❊❉❩✇❙ ①✽❘ Unlink ✿✺❬✿❄s❃❳❃❙ ❚❊✻ ❁❛✽✻❯❃❅

❞❯●❁❃❅ ❊P❃❩❘ ❚❝❘sP❃♦ ●❛✽✻❯✻▲ ❁❈✽❈❉❋

✿❄s❃✾❉■ ❖②✻❯❃❅❙

P❉③❅ ❁●❃✾✻❯ ✺✻✼✽❅ ❚❊✻ ❜❋❁❘ ✿✺❬❉❅❙

r❁✻✿s❯❉❍❘ ❚✽❘ ❜❋❁❘ ✿✺❬❃❖✈ Home ▲

❊✻✐t❃✿s ❨❉❋❘ ❜⑤❉❡⑥❭✻❊❖✾❘ ❊✻✐t❃✿s ❜❢●✻▲

⑦●❃ ❜⑤❉❡⑥⑧ P❃❑❘ ❊✻⑧P✻❦✻❣❃◗❜♥❉❙ ①✽❘ ✽❃❭❳❘

①✽✻❊❖✾❘ images r❳ ⑦●❃ ❜⑤❉❡⑥⑧ ❊✻⑧P✻❦❘

✺✻✼✽❅ ❜❋❁❘ ✿✺❬❃❖❙ ✺✻✼✽✾✻❊❘ ❜❯❉❏✻❦

⑤❯▲❊❉P❅ ❊▲❖❉■ P❭❩●❃✽❘❙

⑨⑩❶❷❸❹ ❺❹❺ ❻⑩❼❽ ❾❿➀➁➂➃➄❽➅❽

❲ ❖❛❜❧❉⑧⑥✻✿❂ r❀⑧ ❖❛ ①P⑧✾❃❖❙

❊P❃❩❉❁❇❈P❃♦ ✺✻✼✽➆❉➇❅ ❜❁❭✻❣❃ ❂➆✻❩❃❳✻❜♥✈

➈➉➊➋➌➍➎➏➎ ➐➑➈➒➋➓➔➑→

➣↔↕➒➏➙➛➋➜ ➝➑➉➞➛➑➟➎

➠➉➞ ➡➢➙➒➤ ➈➡➈➥➋➦

⑨⑩❶❷❸❹ ❺❹➧ Scale Image ❻➃➨➄❸
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❤�❤✁❤�✂�✄☎ ✆✝✞✟✠�✡❤�☛☞ ✌ ✍30

◆✎✏✑✒✓✔✕✖✗ ✘✎✙✚✛✜✢✣

④✤✥✦✧★✩ ✪✫✬ ✭ ✮✯✰ ✱✮✲✦✳✲✴✵✶✷ ✸✹✺✹✻✼✹✯✲✩

t✽✾✿ ❀❁❂✿❃ ❄❂❅ ❆❇❈❀❉❊❋❈ ●❍■t❏❊❑■▲❈

t❆❊❉❊▼❖ ❆■P◗ ❆❅❘■❂ ❄❂❅❆❊❇❙■❆❈ t❏❚▼ .xcf

❯❋❈❘❱❲■ ✾❋■❍■❉❈❋❃❊❂■ ❘❊❳❊▼❖

❨❃✿ ❆❊▼ ❃❂❊❩❊❉■❂ ❄❂❅ ❬❃❈ ❃❍❙■❅

❀s❭❃❊❳✿ ❯❋❈ ✽❱❁■s■❉❈❋❃❊❳✿❖ .xcf ❯❋❃✿ ❪■❫■❅

❃❂❊❩❊❉■❂ t❴●❊❪❘✿❲✿ ❄❂❵■❀❛ ✽❱❁❆❂❊❳✿❖

④✤✥✦✧★✩ ✪✫❜ ✭❝✹❞✹✰ ✸✯✲✼✲❡✹✯ ❢✹④✸✩ ❣✶✐❥✐✱✤✲✦❦✐ ❧❢♠✲✩

❪■❫■❅ ❃❂❊❩❊❉■ t✽✾✿ ❀❁❂✿❃ ❁■❴❃▼ ♥❋❈ ❃❈❩

❋❈t❆❊❉❱❖ ♦❃✿ ❇♣❈ ❁■❴❃P❀q t●❊❀❵ ❨t❇❪✿ ✾r❱✾❩■

❵❊t❳❊ ❃❈❩❉❈❋❃✿✉ ♦❃✿ ❪■❫■❅ ❃❀❋❂t✈ ❃❈❩❋❈✾

❍❈❋❃✿✉ ❯✇❊❳✿ ❘❊❍❳▼✉ ♦❃✿ ❨ts❊◗ ♥❍❈ t❴●❊❪❘✿❲✿

❄❂❅ ❇❊❴❃❇❊❳✿❖ ♦❃■❀❆ ❁■❴❃ t❄❊①❇❊♣■t❵❉❈ ❇❊♣■

❂❊❅ ❇❊❴❃t❇ ❆❇❈❉❊✾❏r❇❈② ❍③❃■❂■❅ ⑤●t❂❊⑥■❉❊⑦

❘⑧■❂❱❖ ❨P❀❆ ♥❍❈ t❄❊①❇❊♣■❵❈② ❄❂❵■❀❆ ❇❀♣❊❍❈

t❄❊①❇❊♣■t❵❉❈ ❇❊♣■ ✽❱⑨■❉❊⑦ Export ✽t⑩❃▼

⑤●t❂❊⑥■❉❊▼❖ ❯P❀❆❂❊❳✿ ❨❃✿ ❯❘✿✽✿t●❊①❭✿

❀❁❶❈❋❃✿✉

❷ File ❀❇❆❈✾■❅❆■❋✿  Export ❯❋❃■❅ ❸■❉✿

❀❁❶❈❘❖

❷ ❄❂❅ ✽❱⑨■t❉❹ ❺❵▼ ❃■❍❀❻❲❈❉❈❘❖

❷ t❂❊❪■▲ ❄❂❅❆❊❇▼ ❆❅❘❈❘❖

❷ Select File Type (By Extension) ❯❋■❲❙✿ ❸■❉✿

❀❁❂✿❃✿ PNG image, JPEG image, TIFF image

❃❈❲P■❂ ❁■❴❃❄❂❅ ❀❀❲s❈❘◗ ❬❀❃⑩■❵❈▼

❃■❍❀❻❲❈❉❈❘❖ ❨ts❊◗ ❄❂❅❆❊❇❙■❆❲❈❙✿

❆❊▼ ❃■❍❀❻❲❈❙ ❄❂❅ ❀❀❲s■❆❆❈✽❍■▲✿

❄❂❅ ❯❘✿❼⑦❚⑦ ✾❍❈❋■t✈✉

❷ ❨❆■ Export ❸■❉✿ ❀❁❶❈❘❖

❘❫r❱❭❩■❅ ❃❂❊❩❊❉■❂ ✾■✾■❑❃❍▼ ❄❂❵❈❘◗

●❍■t❏❊❑■▲✿ ❄❂❅ t❄❊①❇❊♣❈❘◗ ❘❀❹❙❊⑦ ❴❏❇■❉❱❖

School Resources ❅ ❯❭❊▼ ❸❊✽■❆❈t✾❹■❂❈②

Examples ❯❋ t❄❊◗❽❩■❅ ✾■✾■❑❃❍▼ ❄❂❵❈❘◗

❆❅❘■❂■❭❈❹✿❖ ❆■P◗ ❘❊❳❈❋ ♥❊t❍❊ ❄❂❵■❆❈▼

❨❙❍▼ t❄❊①❇❊♣❈❘◗ ❨t✈✉ ❄❂❵❈❘◗ ❃❈❩❋✿ ♦✾

❬❃❈ ✾■❾❊⑥❙■❅❀s❭❃❊❀❳❋✿ ❃■❍■▲❩■❂❱❖ ❨❆■ ❆❅❘■

❂■❍■❉❈❋ ❄❂❅ t❄❊①❇❊♣❈❘◗ ❬❀❃❋❈ ❃■❍■▲❩■❻✿

●❭■❘ ❿●❭■❘ ➀❖➁➂ ●❱①❙■❂❊❉❱❖

➃➄➅➆➇

➈➉ .xcf

➊➋➌➍➎➏➐➑➐ ➒➓➔

❪■❫✿ t●❊❵❈② t✽❊❄✿♣✿

❀✾❂① ⑤●t❂❊⑥■▲✿ ❄❂❵❈

❘◗ ❃❂❊❩❊❉❈ t❫❊◗

♦❃■❀❵ ❯✈❊ ❴●✾①❙❆

Pq❈▼ ♥♣❂❲■❉✿ ●❱①❙■

❂❊❉❊⑦ ❘⑧■❻❈❯❋❈✾

❍■✈❖ ♦✾ ●❵❃✾❳ ❃❈❩

❉❈❘❂❈▼ ❇❊♣▼ ✾❍❈❙❈

❘❂❈▼ t✾❹■✾❍❈▼❖ ❨→

✽❊➣❁❍r❙■❅ ❨✾❀❂

t❴●❊❪❘✿❲✿ ❄❂❵❊❂❊❳✿

t✽✾✿ ❀❁❶❈❘❖ ❴●✾①❙❆

P❀q✈❊▼ ●❱①❙■❂❊❂

t❏❚▼ ♦✾✽❊❆ ⑤❅s

❋❀❙ ❇❊❴❃❇❊❳✿ ❁■❴❃

❇❊❂■ ❯❘✿✽✿t●❊①❭✿ ❀❁❶❈

❘❖ t✽❊❄✿♣✿❀✾❂① ⑤●t❂❊

⑥■▲✿ ✾③❽■t❂❊ ❯❽■♣■↔✿↕

♥❊❽■t❂❊ ❯❽■♣■↔✿ ❃❈❲

P■❂ ❴●✾①❙❆P◗ ❆❲

❙❈t❫❊⑧❈▼ ❨❙❍❙■❅

t❴●❊❪❘✿❲✿ ❄❂❵❊❂❊❳✿

➙➛r▼ t✽✾✿ ❀❁❶❈❘❖

t❴●❊❪❘✿❲✿ ❄❂❵❊❂■ t✽✾✿

❀❁❂✿❃❊❅ ❇❊❴❃t❇ ♦❃✿

❃❈❩❋✿ ❆❊▼ ❇❈❫❈ ❀❁❂✿❃

❃■❀❛ ❃❈❲①▲❂❈▼ ✽→❘❍r

Pq❈▼ ⑤●t❂❊⑥■▲✿ ❯❽■♣✿

❀❁❶❊⑦ ❘⑧■❂❈❘❂❈②❱❖
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◆✎✏✑✒✓✔✕✖✗ ✘✎✙✚✛✜✢✣

t✤✥✦✧★✩✪✩ ✫✬t✭✦✮✯✬✰ ✱✲✳✭✪✴✵✦✶✦✷✸✹✺✦✻

✼✬✤✽✾✲ ✿❀✹✺✦✻t❁✦❂ ❃✶✬ ✶✬✾❄✴✳✪ t✤✥✦✧★✩✪✩

✫✬t✭✦✮✯✬✶✩ ✽✦✳❞ ★✦❅✴❆ ❇❈✽✬✻✬✰ ❉❇✴ ★✷✮t✥✧✩

❊✼✬✤✽❋ ●❂❍■ ✶✬✮✺✬❏✦❋❂

❫✻✰ t❫✦✮✺✦❑✴★✲ ▲ jpg, mp3, png, wav, mp4,

ods, odt, mpg, avi

▼❜➡ ❖▼P◗❘P❙❚

✼✬✤✽❋

✸✐✩❯❋

✷❈❱✬t✻✦

❦✩✳✤✥❱✩❲❈❑✩

t✷❱✩ t✤✥✦❦❦✮

❪❳❨❩ ❬❭❴

❵❨❛❝❡ ❬❭❢ ❩❣❥❧❪♠♥

♦♣qrs (Wilber)

✧✬✉✬✳✈ ❉✇t❯✹✦①✬★

❀✦①✹✼✬②✺✦❅✩ ✷✬✰✐✮

(Wilber)❂ ③④④⑤ ✳❦✥✩✽❋✐✮

●⑥ ✶✩ ✺✴✉✩ ✪✹⑦✺✦❦✩ ★✹⑦❦✩

✺✦✶⑧ (Tuomas Kuos

manen) ⑨❆ ❫✬⑧✿⑩✴

★✦❇✶✦❅✩ ❃✽✩ ✽✻✦✫✦❏✬

✻✽✩❂
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❤�❤✁❤�✂�✄☎ ✆✝✞✟✠�✡❤�☛☞ ✌ ✍32

◆✎✏✑✒✓✔✕✖✗ ✘✎✙✚✛✜✢✣

④✤✥✦✧★✩ ✪✫✬ ✭ ✮✥✦✯✤✰✱ ✲✳✴✵✴✶✴✩

P✷✸✹ ✺✻✼✽✹ ✾✿✻ ❀❁❂❃❁❄✹ ❅❀❆❇❀✿✷❈✻❀❉❁❊✹

❋✺✷●✹ ❍■❏❆❁❉✷ ❑▲▼❖◗✺✹❘ P✷✸✷❙ ❚❯❑●❉❁❊✹

❪✻✺✷❉ ❀❁❂❃❁❄✹ ❅❀❆❇❀✿✷❈✻✽✺✹❱ ▲✻❃❑❲❉✻❳

❅❪❃❨❩●❯❬ ❑▲❉✹✺✻▼●❁❈❭❘

❫ File ❑❆●✻❃✷❙●✷✽✹ New ❚✽✺✷❙ ❴✷❈✹ ❑▲❖✻❀❘

❫ ✺✻✼✽✻❃✿✻✽ P❁❵❀❩✷❙●✷✽✹ ●✷❯❬❈✷❛❑❜❝

❑❲s▼❞❡✹ ✺✷✿❢❲✻❈✻❀▼❉❁ ❍❃❣❏❆❁❉ ❃❇✺✷❉✻s

✐❉✿❃✻s ❑❑❲❜✹ ❑▲❉✹✺✹ ●❙❀✻❀▼❉❁ ❑▲❖✻❀ ❥A4

❑❑❄❄✷❵❁❊▼❦❁ ●❧✻❑❲ ▼❅❪❁P❀✹❲✹ ✼✷▼❜❁❨❝✹

✺❉❁✼❁❈✷❉✺✹❘ ♠✺✷●❁❙ ❀❃❨▼❪P✹ ✺❉❁✼❁❈✻

✽✺✷●✹ ❑❲s▼❞❡✷❙ ●✷✽✻s A4 ✺✷✿❢❲✻❩❁❙ ❆✺✷♥❘

❫ OK ♦❝♣ ❴✷❈✹ ❑▲❖✻❀❘

❋▼❜❁❬ ❪✻✺✷❉ ❀❁❂❃❁❄✹ ❵q❏❆❁❉▼❦❁❘ ❋●✷

❪r❁❩❵●✷✼s ●❙❀❁s❘ ▲✷❅✺❩✷❙ ❥▲✷❅✺s t❘✉♥ ❀❁❊✷✈✷

✿✷❈✻✽▼❪❁❑❵ ✾✽✷❵✇✷❀s ●✷✼❯❬ ❀❭❝✷▼✈❨❩✹

❪r❁❩❵●✷✼s ●❙❀❁❂ Blend Tool   ✐❪▼❉❁①✷❈❁s❘

②③⑤⑥⑦⑧⑨⑩❶ ⑧❷❸⑤❶

❫ Foreground & background colors❙ ❴✷❈✹

❑▲❉✹✺✹ ✐▲✷✺❆❁❉ ●✷✼❯❬ ✺✷✿❑❢❲✻❈✻❀❘

❫ Blend Tool ✺✷✿❑❢❲✻❈✻❀

❫ ❀❁❂❃❁❄✷❙ ❴✷❈✹ ❑▲❉✹✺✹ ❅❹❁①✹ ❑▲❖✻❀❘

❋▼❜❁❬ ❪r❁❩❵●✷✼s ❵q❏❆❁❉✷▼❦❱ ❀❁❂❃❁❄✷❙

❃❏✺❏❄✹✺ ❋❲❯❺✷❙ ❴✷❈✹ ❑▲❉✹✺✹ ❅❹❁①✹ ❑▲❉✹✺✻▼●❁❈❭❘

❚❻✻ ❆❁❡❆❁❊✹ ❀❁❊❁❂ ❀❼✷❉✻✽✺✹❱ ❪r❁❩❵●✷✼❃✻s

❃❏✺❏❄✹✺❆❁❉✷ ❅❀❆❇❀✿✷❈❑❜❲✻✽✷▼❦❱

❪r❁❩❵s ✾❡●✷✼❩✷❵❁❊✹ ❅❀❆❇❀✿✷▼❈◗❑✺❽✷❙

Bucket Fill tool ✐❪▼❉❁①✷❈❁s❘

❾⑤❿➀❸➁ ➂➃➄❿⑤❶

❃❁❈✻❀❬ ❑❑❲❜✹ ❑▲❉✹✺✹ ▼▲❨❈✻✽✺✷●✹ Text Tool

  ✐❪▼❉❁①✷❈❁s❘ Text Tool ❴✷❈✹ ❑▲❉✹✺ ▼❣➣s

❲❭❬▼♦❁❀✹❄✷❙ ✺❁❑❼❉❁❉✷ ❀❁❊✻✽ Tool Options ❙

♠▼❆✿✷❈❂ ❀✸❏❭❝❨

▼❅❪❁❅①❁❆❨❆❁✿❁❉ ❪❇❡❨

❆❁❡✷❄✻s ❄✹❑❪❂❄❨

❀✷✸❵✻s ❀❁❵✷▼➅❁❨❊✷❉

❄❨❃❀❵❁❣❁❵ ❃✷■❏❁❨➆✷

❀ ❺ ❁ ❉ ✷ ✿ ✷ ❈ ✻ ▼ ✸ ❁ ❬

✺❯❺✻❑❲ ❪➇●▼❅❪❁P

❀✹❲✷❑➈ q❁①❆❁❉✷ ✺❉❁✼❁

❈✷❉✺❁❊✹ P✷✸✹❘

➉➊➋➌ ➍➎➋➏➐➑

➐➑➒➉➓➐➌ ➔➏→↔



90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678

❤�❤✁❤�✂�✄☎ ✆✝✞✟✠�✡❤�☛☞ ✌ ✍ 33

◆✎✏✑✒✓✔✕✖✗ ✘✎✙✚✛✜✢✣

✤✥✦✧★✩ ✪✩✫ Tool Options

❭✬✭✮ ✯✰✬✱✲✳ ✴✵✶✷ ✸❭✹✺✻✼✽✾✿✼✻ ✸❀❁ ❂❃✹❄❂✹✳

❭✬❅❂✹✳ ✺❆✼❇✹✳ ✲✬❁❈❉❊✹❋✹●✵ ✲✹❊❍✭✮

●✼■❂✼❏✬❑ ▲✬❋✮ ❈✰✻✮✲✮ ❂✼❋✹●▼ ❈❈❊❄✮ ❈✰✻✮✲✮

✺✰❍❋✼✳✵ ❈❈❊❄✮ ❈✰✻✮✲ ❂✼❋✹●▼ ✻t✼❖✼❭✺P❋✹

❭◗❋✬ ✱●✿◗●❁✬❋✹✭✲✬❭✮  Move Tool ❘❙✺✻✼

❚✬❋✼✳✵ Move Tool ▲✬❋✮ ❈✰✻✮✲ ✺❯❱✳ ❂✼❋✹●❲✬❑

▲✬❋✮ ❈✰✻✮✲✮ ❙✬❊✬➣✮ ✿❳❏✮ ✰❃✬❄✬➣✹✺❭✼❋❨✵ ❂✼❋✹●▼

✰❃✬❄✬❋✼■ ❩❈❬❪✬❃✹✳ ✱❙✻✼❏✳ ✸❭✹❫❂❈❄

❊✹✭✹✺❇✼❴ ✿❳❏✮ ✺❙✼✻✬❵❍ ✸❀❁❛❲✬✺❃❋✹ ❈●✼❇✹

❂❁✹✺❜✼▼ ✸✲✬❈❵ ❝●❞✲✬ ❡❳ ❁❨❙P✬❃✼✻✬

✿✼❅✹✭✹✵ ❡✺❄✼▼ ✿❳❏✮ ▲✬❋✮ ❈✰✻✮✲✮ ❂❃✬➣✼❑ ✿✼✱✲✺✿

❂✼❋✹●▼ ✰❃✬❄✬❋✼■ ●❢✬✻❨✵ ❝❂❯✾✿✼✻ ❂✼❋✹●▼

❈❈❊❄✮ ❈✰✻✮✲✮ ✻t✼❖✼❭P✮ ✱●✿◗●❁✬❋❨✵

❣✐❥❦❧♠♥♦♣q

✰✬✱✲P✬❑ ✯✰✬✱✲✳ ✴✵r✷ ●✼s✬➣✬❁✬❋✹✭✺❙✼❈❃

✉❁✹ ✰✬✱✲✳●❨❊✬ ❂❁➣✹✺✰❍P✼✺❃✼❴ ❡✲✬❭✮ Paintbrush

Tool ❘❙✺✻✼❚✬❋✼✳✵ Foreground & background

colors ➡ ❭✬✭✮ ❭✬❛▼❋✬✈❈❄✇ ❭✬❅✳ ✲✬❁❈❉

❊✹❋✼✳✵ Tool Options ❑ ▲✬❋✮ ❈✰✻✮✲✮ ✱①❱✬❈❵

❂❃✹❄❂✹✳ ✿②✹✳ ✱●✿◗●❁✬❋✼✳✵ ❡❭✬ ✉❁✹ ✰✬✱✲✳ ❂❁➣✹

✺✰❍P✮ ●❂❍✺❙✽✮ ❝●❍❱●✿✼❋❨✵

✰✬✱✲P✬❑ ✯✰✬✱✲✳ ✴✵r✷ ❭❑●✬✻✬❁✬❋✹✭ ✺❙✼❈❃

✱①❱✮ ❊❨▼ ❘❙✺✻✼❚✬➣✮ ✺❭❍❂❁ ❂❁➣✹✺✰❍❋❨✵ ✺❭❍❂❁

❂❁✻✮❋✹✭✲✬❭✮ ✸❑❄✳ ✱❙✻✼❏✳ ✸❭✹❫❂❈❄❊✹✭✬✺③❴

●◗✺①✼❍④✬❈❃ Shift ●◗ ✸✿❍P✬❄✬❊✬➣✹❈●✼❇✮ ✱①❱✮

❊❨▼ ❘❙✺✻✼❚✬➣✹ ✺❭✼❋❨✵ ❡✺❄✼▼ ✺❭❍❂❁ ❂❁✻✮❋✼■

❩❲✹❄✿✺③❴

✲❃❈❋✇✮ ✉✭✹●❨❊✬ ❝●❍❱●✿✼❋✬✻✼✺❃✼❴

⑤⑥⑦⑧⑨⑩❶ ❷❸❹ ❺ ❻❼❽❾❿➀➁➂ ➃➁⑧➄➁➅➆❾➇ ❻➈➆➉➆❾➆❶

✽✬❜✬❈❃ Logo ❏✺❪✲✳ ❘❙✺✻✼❚✬➣✮ ❝●❍❱●

✿✼✻✬ ✲❃❈❋✇✮ ✲✻✼❅✼❋✼✳✵ ❩❛❈❭✻✼s✮ ✉❁✹

✺❃✼✺❚✼ ❭✬❍✿✬❋✹✭✲✮ ❩✭✹ ✺❭✼❋❨✵

➊ File ❈✿❭✹❂✬❈❃ Create ❩✭✲✬❑ ❭✬✭✮ Logos ▲✬❋✮

❈✰➋✹●✵

➊ ❭✬❛▼❋✬❱✮❊❈❄✇ ✺❃✼✺❚✼❈❈❊❄✮ ✲✬❁❈❉❊✹❋✹●✵

➊ ✲✹❅✭✹❂❁✹✭ ✽✼❃●P✬❑ ✯✰✬✱✲✳ ✴✵➌✷ ✲❃❈❋✇✮

❈❈❊❄✮ ❈✰✻✮✲✮  OK ▲✬❋✮ ❈✰➋✹●✵

➍➎➏➐➑➒➓➔➓ →↔➍↕➐➙➛↔➜➓

➝➒➙➞➒➟➐➠ ➢➤➥

➦➧➨➩➛➓ ➍➫➭➟➍➯➐➲
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◆✎✏✑✒✓✔✕✖✗ ✘✎✙✚✛✜✢✣

✤✥✦✧★✩ ✪✩✫ ✬✭✮✬✯✮ ✰✮✭✱★

❇✲✳✴✲✵✶✷ ✸✹✺✻✼✽ ✸✷✶✾✶✷✿❀ ❁❂✿ ❃✸✽

❋✲✽❄✽❅❆✶✳✼ ✽ ✺❈✷✽✸✽ ❈✿❉✸✵✶✻✿ ✵✶❊●❀ ❁❍✺❂

✸✷✶✾✶✻❳■ ❅✹✶❅❏✶ ❑✿▲✿▼ ❖❆❅✷✶❏✿✻❳■✸✽

❋❍✺❂✺✷■✽ ❖✷✳■ P✶❄❳✲◗✿▼ ❆❘✿✻❳❙❀

④❚❯❱❲❨❩ ❬❭❪❫ ❴ ❵❛④❜❝❞❡❢❣✐❛ ❥❦❣❧❣♠❣❩

✲▲♥●✼✳ ❄✽❉✲♦❂✿▼ ✲✶♣❳■ ✲✶q♥❍r ❃❅✸

❅❆✶✺✹ ❈✿❉✸✵✶✻✿ ✵✶❊❳■✸✿❂✽ ❄✽❉✲♦t❅✴✶✼✽ ❄❅s✸❙

❖❆❅✷✶❏✺✉✈❳✇✶❙❀ ❁✸✽ ❋❍✺❂✷✶♣✽ ✺❈①❳✲②

③ ❄✽❉✲♦t❅✴✶✼✽ ❋✈❳❅✻⑤ ✲✶q♥❍r ❄✽❉✲♦❂✿▼

❉❆⑥✳⑦✿✉✿✻❳✲❀

③ ✲♦❅⑧✶✳⑨✿✺✹ ❉❆✿⑩ ✽ ❄✽❉✲♦t ✲♦ (PrtScr) ❃✵✳✇❳✲❀

❁❅✉✶r ❄✽❉✲♦t❅✴✶✼✽ ✹❶✿✻❳■✿❅❷② ❁❂✿ ❃✸✽

❅❄❸✽ ✺❈✷✽❅✸✶◗●❀ ❁❍✺❂ ❄✽❉✲♦t❅✴✶✼✽ ✸✷✶✾✶✻❳

❅▲✶r ❄✽❉✲♦❂✿✹❳❹ ✵❳❺❳❸t ✲✶q♥❍◗❳✺✈✷❳❙ ❈✿❉✸✵✶♣❳

✹❶✿✻❳■✸✽❀ ✸❳✾■❳❸❻✿q✿✻❳■ ❼q❳ ❑✶✹✲✇✿✺⑩ ❈✿❉✸❙

✵✶❉✸❙ ✹❶✿✻♣✺✵s✿❅✹✶② ✲♦❅⑧✶✳⑨✿✺✹ Alt ✲♦ ❃✵✳✇✿

✉✿✈✿❻✽ PrtScr ✲♦ ❃✵✳✇✿ ❅❂✶✻●❀

❄✽❉✲♦t❅✴✶✼❳✲r ✸✷✶✾✶✻✶t ✵❊❳ ❂✿q❸❽✿

✵✶✳❏❍◗❳⑤✽❀ ❑✿▲✽ ❅❄✶❾✽❊✽✺❸✷✳ ❖❆❅✷✶❏✿❻❳❙ ❂✵❳✻✽

Screenshot ✸✷✶✾✶✻✶❙❀ ❄✽❉✲♦t ⑥❿⑦♥✇✿✺⑩ ➀✺✸s✿✹❳❙

❼q❳ ❶✶❏❙ ✵✶❉✸❙ ✺❄✹✲✽✈✽ ✺❈✷✽✸✽ ❄✽❉✲♦t❅✴✶✼✽ ✸✷✶✾✶

✻✶❂❳❙ ❁✸✽ ❖❆❅✷✶❏✿✻✶❙❀

➁➂➃➄➂➅ ➆➇➈➉➊➋

➌➍➎➃ ➏➁➐➑➍➒➇➓➔→➂➄➂➣

➌↔↕➙➛➜ ➝➞➈➌➟➠➇➓➡ ➆➇➈➉➢

➁➌➜➄➍➐➠➍➣➣➤
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◆✎✏✑✒✓✔✕✖✗ ✘✎✙✚✛✜✢✣

✶✳ P✤✥✤✦ ✧★✩✪ ✫✬★ ✭✤✮✧✯✤✰✱ ✲✴✵✷✤✸✹✺✻

✧❳✼✩✼✹★✪✧✤✽✻ ✾✧★✬✿✧✤❳✼❀✻ ✸❳✼P✤❁✧✻❂

a) Ctrl +A b) Ctrl + B

c) Ctrl + C d) Ctrl + D

❃ P✤✥✻ ✧★✩✪✻ File ✰s✽★❄✤✰❅ Create ❋✪✧✤✦ ✽✤✪✻

Screenshot ✧★✩✹★❆✳ ✧★✩✪★❄✬★✪ P✼❅❆✯✤✦

❇✭✤✮✧❈ ❉✳❊● ❍❄■✴s✼❳ ❄✤❄✬❏❑ ✽✦❆★❆ ❇s★▲★❄▼

❦✻✮❆✿✽★❈ ✭✤✮✧✿❆✬✤✹✸❀✼❖ ✾✰✧◗✤❅★❈ P✼❅❆❈

❘✰❙◗✤✦ ✽✤❚✤✧ ❯✼❱❈ s✼✮✧❈ ✭✤✮✧✿❆✬✤❁✼✦

s✧✤✸❳✼❂ ❋✮✧ ❦s❳✯✤✽★ ✸■❛s✼❀✻ ✭✤✮✧✿❆✬✤

✸✹t✧✻❂ s❲❦✻ ✸❨✼❳✤✱❩ ❬❑✰❭❪★✯❀✸s✼❂●✳

❃ Snap ➣✤✹✻ ✰✭❫★❆✳

❃ ✽✤❚✤✧ ❯✼❱❈ s✼✮✧❈ ✭✤✮✧✿❆✬✤❁✼✦ s✧✤✰❳◗✤✦❘✧✻

➣✤✹✻ ❍✱ ✻ ✮✲✼❱✻ ✰✭❳✻✧✻ ❘❪❳✼✈✰❭❪★✯★❆✳

❃ ❦✻✮❆✿▼✸❛✼❴✻ ✸❦❄✻ ✰✭❫★❆✳

Accessories ✰s✽★❄✤✦ ❅❯✴s✼❳✤❴★❵ Screenshot,

✮❱✼④✤❆✻❦✻ ✰s✽★❄✤❅★❵ KSnapshot❋✪✤❄ ❬❨✸❳✼❱✤❁★❈

✽s★✹✻ ❦✻✮❆✿▼✸❛✼❴★❆❑ ✧❳✼✩✼✹✼❈✳ ❜❄ ❬❨✸❳✼❱✤❁✻

❦✻✮❆✿▼✸❛✼❴★❆❑ ✧❳✼✩✼✹✤ ✸❦❄✻ ✰✭❳✻✧★✸✽✼✹✵✳

❝❞❡❝❢❡ ❣✐❥❧❥♠♥

♦♣❡♦♦qr❥r✉✇

❆✥✴✵❴✩✤✦ s✼✮✧s❙

✰s✼✰✰①✦ ✸④✼❀✤❅★❈

✽s★✹✻ ✸④✼✸❴✼ ❋✲✤✺✤②✻

✽❪✯✼❈✳ ✸④✼✸❴✼❳★✰❪

❄❅★❭❈ ✮❆s✿❆✬✤✹★❆❖ ✫✬★

✸④✼✸❴✼❳✤✦ ✽✤✪✻ ❍❄■✴

s★❵ ❯✼❱❈ s✼✮✧❈ s★✩✤❁★

s✼✺★❆ (Cropping)❖ ❄✼✹★

❆✈★❈ ❘③✬❏✈★❈ ✸✭❩

✹★❆ ✧★❪❏✤❳ ✮❨❄❩✯

✽❏✰✈❙✼❈ ✰s✼✰✰①✦

✸④✼❀★❨✸❳✼❱✤❁✻ ✰✭❫✼▼

❆▲✤❳★❈✳ ❜✧✤✽✼❄■✴s✼❳

✽✤✬❄⑤✤ ✸❦✼④✻✺ ✻✰❄❳

✩★❆❑ ❜✪✻ ❅❯✴s✼❀✻✳

⑥⑦⑧⑨⑩❶ ❷❶❸ ❹❺⑧❻❼❽❾❿➀➁❺ ➂➀➃❻⑩

➄➅➆➇➅➈➉➊➋➌
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✷✤ Eye of GNOME ❈✥✦✧★ ✩✪✫✩✬ ✥✭✮✯★✰★✱✩✲✳✮✴★✤ ❈✉
④✵✭★✶✮✩✸✹

a) ✵✫✬✴✦✮✲✺✻ ✼✽✾✲✮✴★✤
b) ✵✫✬✴✦✮✲✺✻ ✱✶✰✮✴★✤
c) ✿✮❀✾❁✦✮✲✾ ✼✽✾✲✮✴★✤

❂✤ ❍✽✺ ❃✾④✶❄✾❅ ✸✾❆★ ❇✩✼✪✦✮✲ ✿✮❀❉❊ ✦✮④✶✻
✥✩✬✶✾✽✾✱t❋✺●✮■ ✧✾❏✾❅ ❑✶✺ ❋✫▲✮✴★ ▼✵✥✲✮❀✾
●✺❁➦

a) Clone Tool b)  Move Tool

c) Crop Tool d)  Brush Tool

❖✤ ✵❪✾❁✲✾✱P ✯✲P✺❁▲✺✻ ✯✲❅ ✥✯✮✬✦✮✰✺❁▲✺✻
④❁✦✱◗❋✺❄✺❁✤

❘❘❘

❫❜➡ ❫❜➡ ❙❫❚❯❱❚❲❳

❃✾④✶✯✲❅ odp

❃Pt✾④✶ ✯✲❅ mp3

✭★✱④✵❦★❨❩✰★ ✯✲❅ jpg

④✵✭✥❬❨■ ✯✲❅ mp4

✼✐★❭✯✲❅ odt

✥✩❦★ ✥④✵✮✭✭✬ ✯✲❅ ods

❴✤ ✭★❁✫❊ ❁❏✪✫❪✬P✮✐✾✱❬ ✵✺✳❄★ ✵✶✾●✺❆✶✾✸✮✲✾ ‘Keep Your Footwear Out

side’ ❵❆✶★ ✧✾❏✾❅ ✥P✮✥❀✮ ❇✲✾ ✶✲✮✳✮●✾ ❵❁★✭★✥✵✮✬❪★ ✱❃❛✺❁✤

✷✤ ✵✺✶✺✩❝✽✮✼✻✭✮ ❁✮✬❦★ ✶✲✮✳✮●✺❆✶✾✸★ ▼❃✾✶✦✮✲ ❍✽✺ ❃✾④✶✻
❞❡✪✮✵✾❁✲✺✱❋ ✭❢✮✲✥❄✮✱❋ ❈❬✬✱✸✰✾❅ ✸✾❆✺ ❦✉❣✥P✮❦★ ✱❃❛✺❁✤
❃✾④✶✻ ✧✾❏✾❅ ✶✺✳❆★ ❇✩✼✪✦✺❥ ✿✮❀✻ ✥④❁✮◗★ ✱❃✲★✱✶❋✺●✺❁✤ ❈✶✾✱❬
✩P✺◗✻ ❞✸✺✥✲✮✧✪✦✮✲✾ ④❁✦❩❁✽✾t★ ❵❁★✭★✥✵✮✬❪★ ✱❃❛✺❁✤

❂✤ ✧✾❏✾✱P ✥P✮✥❀✮✧✮P❁✻ ✶✺✳●✺❁✤ KSnapshot ▼✵✥✲✮❀✾t★ ❈✶✾✱❬
✭★④❁❩■✥❨✮❪★ ✶✲✮✳✮●✾ ✥✭✩★ ✱❃❛✺❁✤

❧♠♥♦♣qr♦s✈✇①❧♠♥♦♣qr♦s✈✇①❧♠♥♦♣qr♦s✈✇①❧♠♥♦♣qr♦s✈✇①❧♠♥♦♣qr♦s✈✇①
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❆✎✏✑✏✒✓✔✕✖✗✘✖ ✙✚✛✜✢✣✤✥✦

❈✧ ★✩✪✫✩✬✭ ★✪✮✯✰✱✲✮✳✴✵✶ ★✪✮✲✩✷✸

✹ ❛✺✻✼✽✾ ✿❀❁❂❃❂ ❄❅❇❉❊✺❋✾ ❁●❍■❍❄✻✼✿❀✻❋✾

✿✿❀s❂ ✿❏❑❋▲❋▼

✹ ❭❊◆❄❖P◗❘❙❭❋❚❯❊❱❂ ❛✺✻✼✽✾ ✿❀❁❂❃❂

❍✻✼❳✼❙❋▲❋▼

✹ ❧❊❲❊❨✼❩✼ ❅✼❁■◗❘ ✿✿❀s❂ ✿❏❑❋▲❋▼

✹ ❪✺ ❨✼❩❁❘❬❫❪❋❴❂ ✿❏❑❋▲❍❊❭✼✻❊ ❁❵❄❜✼◆❝❂

④❁❛❵❁❯❊❙❋▲❋▼

❄✺✼❧✾✿❁✼t❋❞ ❡❱❋❁❘ ❭❊❯❉❊ ❪❍❊s❊

✿❱❀❋❉ ‘P❜❂❖❍✼❯✼❅✺❊ ’ ❢▲ ❭❊❣t❋

❅❊✿✺ ✐❯❋ ✿❏❳❊✻ ❨✼❇❛✼❥❂ ❬❅❊✿❀ ❁✼❥❋▲❍❂▼

❡❙✼✺❉❂ ❛✺✻✼✽❉❊✺❋❞ ❪❋❚❂❍❁◗❘

❡❱❀❊❙❋▲❍❂ ❢❦❋ ④❪✻✼❚❁❯❛✼✻❊ ❯❋

✿▲❄▲✼♠ ❁♥❴♦❯◗✽❋✾ ❏❊♣♦❯◗✽❋❛✼✻❊

❡q♥❳❊✺r❊❁✾ ❡♦❯ ❏❊✉◗✽❋t❂

❛✺✻✼✽❉❊✈▼ ❬❅✻❂✿❙♣✼✾ ✿❅❄✇✿❳

❡❱❋❁✽❋t✼❙❥✾▼ ❬① ❡❱❋❁❘ ❁❀✺✼❚❊✈

❪❍❊s❊❙✼❭❋❞ ❯❵❍❊✻❊✈ ❭❊❯❉❊❅✻❂❙❋

▲❍❋✾ ❢✽❋s❛❋❞ ④❪❅●❉❊✻✼✻❊❯❋▲❊♣▼

❁♥❴♦❯◗❘ ✐❯❋ ❄❪②❊✈ ❪✺❍❅❥ ③❅◆

❉❊❙❋❁❁♥❀❊ ✿❏✻❂❍✼✈ ❪❊✿▲ ❪❳✻❋❁❄✻

❄❅t▼ ‘r●⑤❖■❋❛❂❭❫’ ❢▲ ❅✼❙❂ ❪✺❍❅❥

③❅◆❉❊❙❋▲ ✐❯❋ ❄❪②❂ ❍✻✼❳✼❄❙t❊❅▲✼✺❋❞❜❋⑥❊❛❋❴❋❁❘❢④❍✻✼✻❊❯❊❙❋✾

❢❄▲✼◆❉❋❄❭✼❙♥♠

33333
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❆✎✏✑✏✒✓✔✕✖✗✘✖ ✙✚✛✜✢✣✤✥✦

“❛✧★✩✪✫✬ ✭✮✪✯ ❛✰✱✲✬ ✩✳✱✴✵

❛✶✩✪✷★✸ ✴❛✪✹★ ❛✶✺✪✻✬’’
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❄✷❅✽❆✦✺ ✬✽✷✴❵✮❆✧✳■✦❏✳✶ ✥✦✥❑❵▲

✥✦✧✦★✩✪✦✫✫✦✺✸✦✼❈ ✰✬▼✷▲ ✹❄✦✧✳❍●

✤ Languages ✹✦❇✦✮✹ ◆✹✫✷❆❍ ✻✼✲✦✺ ❖✦✧❈

✮s✫❈✲✳✬✸✷✧❋● ✬✽✷✴✮✵✧✳■✦❏❈ ◆✹✫✷❆✵✦✹✳✶

✥✦✥❑❵▲ P◗✴❘◆✷✫✲✳ ✽❙✬✿✷●

❚❑✳ ✮✥❯❈ ✥✦✹✷❱❍ ✹❄✦❏✷✺ ❉★❱❈✲✳✲ ✮✥❯❈

✮✮❱❲✦✺ ❉★✬✥✴✦✧✷❳ ✰✸✦ ✸✦❵▲✧✳ ✽❂✦✫✳❍●
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✥✦✹✷❱❵▲✽✷✾✷❳ ✽❂✦✫✳❍● www.kerala.gov.in ✻✼✲❈

✸❴✳✮✱ ❱❍❩✷✸❱❛✧✷❑✦✮✯ ❚❜✬P❘✷❝✦✽ ✥✦✥❑❵▲

❞▲✮✧✷✶✳✼ ✮✥❯❈✮✮❱❲✦✮✯ ✥✦✹✷❱◆✷✾❈●

✸❴✳✮✱ ✸✷❨✦✺ ❉★s✷❑✵✦✹✳✶ ★❉✲❵❆✳✮✱✫✳❍

❩✷★✸❵❆✳✮✱✫✳❍ ✮✥❯❈ ✥✦✹✷❱❵▲ ✬✴❬❑✦❏❈

❉★❱❈✲✳✲ ✮✥❯❈✮✮❱❲✳✽▲ ❱④❛✴✦✧❋●

✸✦❵▲ ★❑✦s✫✮▼❨ s✦✹ ✮✥❯❈✮✮❱❲✳✽❆✳✮✱

✬★❑✦✮✯ tP❘❍ www ✻✼❈ ✻❂✳✲✦✫✦❨✳❙✬✿✷● World

Wide Web ✻✼✲✦✮✯ s✳❑✳✮✧❂✳✵✷✾✦✲❈●

❡❢❣✐❥ ❦❦❢✐❥ ❦❢❧❥

✤ ✰✯❛✮✸❲✦✹❋✮✱ ✥✦✥❑✥✦✸✦◆✫❍ ❱✷❃❘◆✷✧✳✼ ✥❆✮❑

❉★❃✷✸✮▼❨ ❚❑✳ ✬❱✥✸◆✷✾❈ ✬✥▲✪❈ ✮✮✥✪❈ ✮✥❯❈

(www -  World Wide Web).

✤ ✬✹✷✽✮◆♠✷✱✳❍ ✥✦✸❘❱✦❏✦❨✳✶ ✽♠❘❋❨■✳✽❆✦✺

❚❑✳✧✦✥❏✦❑✦✧✳✼ ✬✽✷✱✦✧✾✧✦✸✳✶ ✥✦✥❑❵

❆✳✮✱ ✽❋❨◆✷✾❈ ✬✥▲✪❈ ✮✮✥✪❈ ✮✥❯❈●

✤ ✬✥▲✪❈✮✮✥✪❈ ✮✥❯✦✺ ✹✦❬✦✲❵▲❪ s✦❉✲❵▲❪

s✹❏✦❉✲❵▲❪ ✴♥❵▲ ✲✳✱❵✦ ✥✦✥✦❃❑❋★❵❆✦✺

✥✦♦✷✸❉★P✥✳❍ ❁✿✷✵✲✳◆✷✫ ✬✽✷✱✦✧✾✧✦✸✳

✥✦✥❑❵▲ ✮✥❯❈✬★✭✳✽❆✦✹✷✫✦ ★❑❱❈★❑❍

❯♣✦▼✦❏✳❍ ❁✿✷✮✲✫✳❍ ❱❋❭✦❏✦❨✳❙❈●

❦❢❧❥ ❡qr✉✈✇✉① ❦❢❧❥

❦❦②③❥ ❢⑤⑥⑦②❢✉①

✻⑧✳ ✬★❑✦✹✷✾❈ ✥✦✥❑❵▲

✰✯❛✮✸❲✦✺ ❱❋❭✦❏✦❑✦

✧✳✼✲❈ ✻✼✳ ◆✸➦✦✹✷✧✦

✮✫⑨✦✺ ◆✷❉✲✬◆ t✥✴❘◆✳

✶✥❛✧❈ ❁✲❈ ✬✥❝✵✦✺

✻✱✳✧✷❳ ✽❂✦✫✳✽✫✳✶❋●

⑩❶❷❸❹❺❻❼ ❽❾❿❻➀❻➁❻

➂➃➄ ✥✦✥❑❵▲✧✳ ❉★✬✲❘

✽❍ ✥✦✹✷❱❍ ❞❙✷✽✳❍ ●

✰✲✦✮✸ ✮✥❯❈✮✮❱❲ ❈

✥✦✹✷❱❍ ✻✼✳ ★■✫✳✼✳●

★✹✲❑❍ ✥✦✥❑❵▲ ✥✦✥✦❃

✬★✭✳✽❆✦✹✷✫✦ ✥✦✸❘❱✦❏❈

★❑❱❈★❑❍ ❯♣✦▼✦❏ ✮✥❯❈

✬★✭✳✽❆✳✮✱ ✽❋❨✮✵ ✮✥❯❈

✮✮❱❲✳✽▲✻✼✷✾❈ ★■✫✳✽●

✮✥❯❈✮✮❱❲❈ ✥✦✹✷❱✮✵

✫✳●t❛●✻✺● (Uniform Re-

source Locator) ✻✼✳❍

★■✫✳❍●

➅➆➇➈ ➉➊➋➌➍➎➅➆➇➈ ➉➊➋➌➍➎➅➆➇➈ ➉➊➋➌➍➎➅➆➇➈ ➉➊➋➌➍➎➅➆➇➈ ➉➊➋➌➍➎

➏➐➑ ➒➓➔→➣↔↕➙➓ ➛➓➜➒➓

➜➑➝ ➞➟➛➠➡ ➣➒➢➤➣➣➥➙➑

➠➧➓➟➜➨➤ ➩➫➟➒➭➓➨➑➯

➲➓➛➑➝ ➳➵➸➺➳➵→➓ ➩➫➒➸↔➓

➨➑➯ ➣➒➢➤➣➣➥➙➑➠➧➑➻➤➼

➽↔➐➡ ➣➣➥➙➑➠➾➨➤ ➣➒➢➤

➟➫➵➸➚➪ ➶➯➵➹➤ ➫➘→➑➠➼

➥➡➴➵➛ ➥➸➨➵➐➓➣➷

➒➓➒➓➬ ➒➠➑↕➑➠➧➑➣➮ ➣➣➥➙➑

➠➧➓➟➜➨➤ ➩➫➟➒➭➓➨➵➱

➠✃➓→➑➯ ➏➐➑ ➟➫➵➸➚➜➵➹➤

www.kerala.gov.in
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(Search engine) ★✧❡ ❪✇✳✰✴✷✱✸✱❉

www.google.com, www.bing.com, www.duck

duckgo.com, www.yahoo.com ✐✸✴❁ ❈✥✦✧★✩✴✧✯

✧❪✦➤✪ ✐q✴★✱■❥✴❄ ❦✴✯✺✳❧✪❉

★❄■✴✰✴❅✴✷✱✸ ❫❴❁✦❛★①✾❆❥✱✧❬ ❩❬✴

❭✳★❛✴❄ ❀■✳✫❛✴✧✥ ❁✴❁✴❞✺❅✭ ❦✴❫✺❆❂

✧❪✦➤✪ ✐✉②✴✉ ③❴❀✰✳r✴➤✪ ■✧❢❛✴ ★✴❆❥✱✧❬

❀⑤✳❂❃✿✴❄ ❀❪❁✪ ✧❦⑥✽❉

✤ ✧❁✵✪ ❫✵✈❪✦ ✺✱✿✸✪ ❩❫❃❪✪ ✵✳✿✴❄ ⑦❅✱ ✧❪✦➤✪

✐q✴✧✥ ❁✴✯✳❪✭ ✧✧❬⑧✪ ✧❦⑥✱■ ⑨③❜✳⑩

www.google.com).

✤ r✽r✪❂ ✧❪✦➤✪ ✐✉②✴✉ ✺✱✿✷✱❀✻✳❂ ❦✴❫✺✭ ❶❉❶ ❄

■✳❧✱✸ ✺❅❛✴❄ ⑦❅✱ ②✳✯■✲✳❧✪ ❜✬✫✼✲✳■✱✸✺✪❉

❷❸❹ ❺❻❼❽❻❸❹❾❿➀➁

➂➃❸➄➅❾➆❸➇❾➈➉

★✴❆❂✷✱ ❴❅✴❀✫✳❞✴✷✳

❁✱✸ ❦✴✯ ✧❁✵✪✧✧❪✩✪

❁✴✯✳❪❆❂⑩

www.education.kerala.gov.in

www.prd.kerala.gov.in

www.itschool.gov.in

http://india.gov.in

www.dct.kerala.gov.in

www.kstmuseum.com

❷❸❹ ❺❿➊➋❽ ➌➍➎❸➏➐➑➁

Goo - ②⑧✳✉

rediff - ❈➒✼

walla - ❈❫❪❀✰❄

Accoona - ✧✧❦★♣ ❩❀✲❅✴✷

Baidu - ✧✧❦★

Biglobe - ②⑧✳✉
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✎✏✑✒✓✔✕✖✗✘✙ ✎✏✚✛✜✢✣✏✛

P✤✥✤ ✦✧★✤✩✪✫

❡✬✭✤ ✪✬✮✯

✧✬✰✫ ✱✲✤✮✫✳✬✴

◆✵✶✷✸✹ ✺✹✺ ✻✼✻✽✾ ✷✵✿❀✵❁ ❂❃❄❅✸

❆❇❈❇❉❊❋❇●

❍■❏ ❍❑▲▼▼❖◗ ❘❙❚❚❯❱❑❲❳❨❑❩❬❑❭❪ ❚❯❫❯

❴❵❛❯❜❝ ❚❯❫❯❞ ❢◗▼▼❘❳❣❑❴❵❛❯❜ ❢✐❵ ❴❥❦❧❏▼♠ ❍■❏

❬❯♥❩❩♦❬❑❭❪ ❚❯❫❯❴❵❛❯❜ ❢✐ ❳❴■❪ (Wikipedia)❝ ❢♣❑

q❑r❨❧❯❖❏s ❘t✉♥✈❚❏s ❘✇①❙❭❚❏❬❑❜ ❚❯❱❑❲❳❨❑❩s

❲❯❙❬❯❫❑❲❏② ❍■❏ ❨①③❑❜ ❘s■sq❬❑❭❯✉❪❝ ❖❑❳q④❜❯♣❑▼✉

♥❴❚❙⑤❯❫❏✐ ❚❯❫❯❬❵❛❯❜ ⑥⑦❳⑧r▼⑨ ❴❯✈❏❭❳❜❑

▼♠❜❑❭❪ ⑩⑦ ❴❶✉❯ ♥❴❚❙⑤❯❫❏✐✉❪❝ ❚❯❫❯❴❵❛❯❜❜❯▼❖

❷②♠❫s ❢❳❸❑❹❏s ❘t✉♥✈❚❏s ❘⑦❺❲❻❚❏s ❼❜❯■❯❫❏s❝

❳❖❑❨s ❬❏❹❏❚❲❏s ❚❻❑❴❯❽❏ ❨❯♠❫❏✐ ❘✐❶❳❘❚❲

✉❾❸■■❑❜ ❷❴❳❜❑❿❑❫➀ ❘➁❨■❭❳⑤❑▼♠

♥❴❚❙⑤❯❽❑❭❪ ❚❯❫❯❴❵❛❯❜❜❯❾ ❳❖➂❲❦➀ ❢❹❏✉❏✐✉❪❝

❚❑❛❪ ❨➃❯➄❪➁❑s (Ward Cunningham) ❢✐

➅❳❬■❯❫❫❑■❲❑❭❪ ❚❯❫❯ ❢✐ ❼❩❜⑤❯❲❏s ❳❘❑⑥❪➆❪

▼❚❜➇❯❲❏s ✉❏♠❫❬❯③✉❪❝ ➈➉➉➊ ❾ ➅❳➋➁s ❚❯❨❘❯❸❯▼❽♠❏⑤

❚❯❫❯❚❯❫❯ ▼❚➌❪ ❢✐ ❳❘❑⑥❪➆❪▼❚❜❙ ❷❴❳❜❑➍❯❽❪ ➈➉➉➎

❬❑❙❽❪ ➏➎ ❲❪  www.c2.com ❢✐ ▼❚➌❪▼▼❘➆❪ ➐❑❴❯❽❏❝

➑▼✉❑■❏ ❷❴❳❜❑❨❪✉❑❚❯❲❏s ❚❯❚■❦➀ ❨①③❯❳❽❙❫❑❲❏s

❲❵❫s ▼➒➓❑❲❏s ❬❑➆s ❚■❏⑤❑❲❏❬❏② ❘t❑✉♥✈❻❚❏s ❘⑦❨

■❻❚❏s ❲❾❨❏✐ ▼❚➌❪▼▼❘➆❏❨▼❧❜❑❭❪ ❚❯❫❯ ❢✐ ❚❑❫❏

▼❨❑⑧❪ ❷❳➋❩❯❫❏✐✉❪❝ ❚❧▼■ ❢❧❏❸⑤❯❾ ❚❯❚■❦➀

❳➒❙❫❑s ❢✐✉❯❲❑❾ ❚❯❫❯❞ ❨①③❑❜❪❬❜❯❖①▼♠ ■➒❲❨➀ ❲♠

⑤❑❲❏② ❍■❏ ❬❯❨❽ ❷❴❑Ø❯❜❑❜❯ ❬❑➇❯❝ ⑩⑤■⑤❯❾ ❨①③❑

❜❪❬❜❯❖①▼♠ ❨❏➇❯❸❏❨❧❏s ❳❖➂❲❦❧❏s ❬➆❏② ■➒❲❨❧❏s ❲♠

⑤❏✐✉❯❲❏② ❘⑦❨■❻s ❲❾❨❏✐ ❳❘❑⑥❪➆❪▼❚❜➇❏❨▼❧❫❏

➇❯❫❑❲❏s ❚❯❫❯ ❢✐ ❚❑❫❪ ❷❴❳❜❑➍❯❫❑➇❏⑧❪❝

❺❯➔❯ ▼❚❜❯❾❘❪❞ ❖❑➇❯ ❘❑➄❙❢✐❯❚❙ ➏→→➈ ❺❲❏❚■❯ ➈➎❲❑❭❪

❚❯❫❯❴❵❛❯❜ ❴❶✉❯❫❪ ✉❏♠❫s❨❏➇❯❽✉❪❝ ➏→➈➎ ▼❖

❨❭❫❲❏❘■❯❽❪ ➏➣→↔❾❸■s q❑r❨❧❯❾ ❚❯❫❯❴❵❛❯❜❜❏▼♠

❴✉❯❸❏❨❧❏⑧❪❝ ⑩s↕❵r❪ ❴✉❯❸❑❭❪ ⑩⑦ ❘s■sq⑤❯▼⑨

❳❲✉➙✉t⑤❯❖❏②✉❪❝ ❬❖❜❑❧❬♠❫s ➏→ ⑩✈❻◗ q❑r❨❧❯❖❏s

❚❯❫❯❴❵❛❯❜ ♥❴❚❙⑤❯❫❏✐❏❝
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✎✏✑✒✓✔✕✖✗✘✙ ✎✏✚✛✜✢✣✏✛

❙✤✥ ✦✧★✩✪✫✬✫ ✭✮

t✯✰✱✲ ✳✳✯✱✲ ✳✯✴✵✳✶

ÿÿÿÿÿÿÿ✲ ÿÿ ÿ✵tÿÿÿ✵

ttÿ� ✁✵✂ ✴ÿtÿ✄ ✲ÿ ✲ ☎✆✝

ÿ❪ÿ ✲ÿ❪✂ ✴✞✵✟✵✠✳✟✡

✳✳s✟ÿ✳✁ÿ✲☛✲ t✱ÿÿ☞✌✳ÿ✶✌

ÿ■✵☎✍✳✁ ✯✵✯❪✎✰ ✳✳ÿÿÿ

❞✌✏ ❪✆ÿ✵✠✲ ÿ✌✁✠✂ ÿ✌❞✵✑

☎✆❡ www ✭t✯✰✱✲ ✳✳✯✱✲

✳✯✴✲✒ ✓✏ ✔✕✖ÿ ✵ÿ ✲

ÿ✌✁✠ÿ✵✡✌✝ ✳✯✴✲tÿt✌ÿ✰

❩✗✕☞ÿÿ✠✌✏ ✘❪✌ ✙✴✚ÿ❞✵

ÿ✌✂ ❭t✛s✂ ❪✍ÿ✂ ÿ✜ÿ✵✝

✳✯✴✵✳✶ ✯■ÿ✑✖✌✳✁ tÿ✜

tÿÿ✡✂ ✯s✵✠✌✏ t✯✰✱✲

✳✳✯✱✲ ✳✯✴✲ ÿ�tÿÿÿ✢☞

ÿ✵✳✶ (W3C) ✱✖❞ÿ✲✥❞ÿÿ ✲

❭t✛s✂✝ t✯✰✱✲ ✳✳✯✱✲

✳✯✴✲ ✣✚t✤✢✦ ÿÿÿ✵✑

ÿ✌✂ ☎✆✖ÿÿ ✲✝

✶✧★★ t✍� ✩ ÿ✲ ✙✴✵✡ÿ✵☎ÿÿ✲

❭t✛sÿ✵✳✶ tÿÿ✂✝

✪ ✳ÿÿ✑✲ ✓✫✵✦ tÿ☎ÿÿ✵✳✶ ✳ÿÿ✑✲ tÿÿ■ÿ✵✜

cell ✓✏✌ ✭ÿ✍✬ÿÿÿ❩✂✒ ✳✳✁✟✲ ✳✬✖ ✲ÿ✲ ✳ÿÿ✑✲

ÿ✵ÿt❩✕✂ ÿ✜ÿ✌ÿ✝ ✭✮✶ÿ✳ÿ✥✵✜ÿ✵✏✲ ✯ÿ✌ ✯✵✯❪✂

ÿ✵❪❳✌ ÿ✳✤ÿÿ✳ÿ✰✵☎✌✂ ✔ ✯✵✯❪✯✌ÿÿ✖✵

✴✞✳✟✡ ÿ✍✬ÿÿ ÿ❩✂ ÿ✜ÿ✵ ✳ÿÿ✑✲ ✳✬✖ ✲ÿÿ✜

ÿÿ✵✖ÿÿ✌✂✝✒

✪ ❭t✟ÿ✰ tÿÿ✕✎✰ ÿ✂✴✞✵✑ ✯✵✯❪✎■✌✱

✯✵✯✵❤ ✳✯✴✲✳✳ÿ✥✌ÿ■✌✳✁ ÿ✡✵ÿ ❩✗✕☞ÿÿÿ✌✏✌

✭✬✵✙ÿ✂ ✲✝★✒✝ ❈✳✴✵✷✴✸✹ ✺✻✼✽✾✴✿❀ ❁✴❂✳❃❄

❅❆✴❇✹✸✳✴✷❉ ✳ÿÿ✑ ✲ t✴ÿÿ ✲ÿ✵✳✶ ÿÿ✳✄✖✌✱

Images ✓✏ÿ✵✜ ❊✵✠✲ ✳✬✖ ✲ÿÿ✜ ÿÿ✵✝

✪ Images ✜ ❊✵✠✲ ✳✬✖✲ÿt✟ÿ✰ ✘t✡✳❞ ✬✵✙ÿ✎✰

❩✗✕☞ÿÿ✖ÿ✌ ÿ✤t❋ÿ✝

✪ ✔❩☞ ✯❪✵✖✵✜ ✯✵✯✵❤ ✯✵●ÿ❍✎■✵✜✳✟✡ (Human,

Plant, Animal, etc.) tÿÿ✕✎■✌✳✁ ✬✵✙ÿ✎✰

ÿÿÿÿ✂✝ ✭✬✵✙ÿ✂ ✲✝❏✒ ✮ÿ✵✜ÿ✵✏✌✂ ✔✯✕☞ÿÿ✖

✯✵●ÿ❍ÿ✵✜ ❊✵✠ ✲ ✳✬✖ ✲ÿ ✲ ✙ÿÿ ✲ÿ✌ÿ ✯✵●ÿ❍✂

✬✵✙ÿ✎✰ ÿ✳✤ÿÿ✂✝

◆❑▲▼❖ P◗❘ ❙❚❙❯❱ ❲❨❬❫❯ ❴❑❵❯

✮✶ÿ✳ÿ✥✵✜ ÿÿÿ✌✏ ✓❋ÿ ✬✵✙ÿ✎■✌✂ ÿÿ✌✠✲ ÿÿÿ

✳✟✁✌ÿ✲ ÿ❛ÿ✙❜ÿÿ✖✵ ❝ÿt✖ÿ❍✵✠ÿ✦ ÿ✄✵✖✌✏✯✖ÿtÿÿ❢
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❋✎✏ ✑✒✓✔ ✕✖✗✘✙✚ ✎✛✜✢✔

✣ Paint Editor P✤✥✦✧★✩✥ Import ✪✫✩✬

❦✭✤✮✯✧✤✩✰ ✱✲✳★✮ ✱✴✤✧✥✵★✶✳✷ ✸✹✩✺✰✲

✧✤Ø✲✻✳✤✼✽✾

❛✲✦✿★❀ ❁❀✦★✮ ✶✱Ø❂✧❁✶✦❛✧★✩✬ ❦✭✤✮

✯✧✤✩✰ ❦✽✶✦✤t✽ ✳✲❃✻✽ ✵★✶✳✷ ❄✾❅ ❀ ❁❀✦★✮✳★❁✲

❦❛✤❁❛✤✮ ✱✴✤✧✥Ø✲✷ ❆✦✤❂ ✩❃✮✽❦✽ ✶✰✤❇✽❈

❦✽✩✩✶✱❉✲✷ ❆✦✤❂❈ ✸✹✩✺✰✲✧✲❛✯❊✤✾ ✶✱Ø❂✧❁✷

✱❪❂✧★✮✤❇★✮✯●❍✷ ❁★■✿✲✩✰ ✯❏✤✹❑❃★❁✦✧✽

program ▲✻ ❦✪✽ ✯❏✤✹❑❂ ❁★❂❛★t✽ ❏✮❀ ✯❦Ø✽

✩✵s✲✦✾

④▼◆❖◗❘❙ ❚

❯❱❲❲❳❨❩❬❲❭ ❫❴❬❵❬❜❝❞

✵★✶✳✷ ❄✾❅ ❀ ✱✴✤✧✥(Stage)❛✤✮★ ✦✤❂

✩❃✮✽❦★❡✽ ✶✰✤❇✲✷ ❦✽✩✩✶✱❉✤✮★ ✦✤❃✲✷ ❢❣✲❇★✮★❣★

❇✲✻✳✽ ✶●➦★t★❣★❇✲❛✯❊✤✾ ✐✧❣✧★❀ ✱✴✤✧✥

Ø✲✷ ❦✽✩✩✶✱❉✲✷ ✶✦❛❥✦❣★t✯●❍✷ ✦❥✯✪✤❂❑✽ ✸✱✯✮✤

❧★t✽ ✦✤❃★✩❁ ✵✥★✺★❇✤❁✲♠ ❦✷Ø★♥✤❁✩❛✤❣✲

❇★✮✤✯✥✤♦

❦✽✶✦✤t★❀ ✸✹✩✺✰✲✧★✮★✫✲♠ ❦✽✩✩✶✱❉✲✦✹

✵✥★✺★❇✤❁✲✷ ♣❁★✯❛❍❁✲✦✹ ❁❀✦✤❁✲✷ Block pallet

▲✻ ❦✷Ø★♥✤❁❛✤✼✽ ✶✱✯✮✤P❁✩✺✰✲✯✧q✳✽✾

✦❥✯✪✤❂❑★✩✬ ❦✭✤✮✯✧✤✩✰ ❦✽✩✩✶✱❉★✩❁

✵✥★✺★❇✲✻✳★❁✽ ✯r✤❇✽ ✱✤✥❉★✩✥ Motion, Control,

Sensing ▲✻❥ ✰✤✪✲✦✹ ✩❦✥✦✽✰✽ ✩✵s✲✯✉✤✹

✥✈★❇✲✻ ❁★❂✯✇●■✹ ❁❛✲❇✲✱✯✮✤❧★❇✤✷✾

①②❬③❳❨⑤⑥⑦❭❞

❦✽✶✦✤t✽ ✯❦✤❏✽❉✽✩Ø✮❂

✳✲❃✻✽ ✱✴✤✧✥❛✤✮★ ❢❣✲

♣✯✦⑧❃★✮✷ ✸✹✩✺✰✲✧✲✦✾

✱✴✤✧✥✧★✩✥ ✦⑨✤

✱✤✶✳■✿✤✮★ ❛❥❁✲✦✩✿✮✲✷

✸✹✩✺✰✲✧✲✦✾

⑩❶❷❸❹❺ ❻❺❼ Block Pallette

❲❽❾❬❞ ❭❬⑥❿➀➁➂➃ (Block pallet)

❦✽✶✦✤t★✩✥ ✯✶✱✤✶❧✤❛★❡✽ ❁★❂✯✇●■✹ ✸✹✩✺✰✲✧★✮★✫✲♠✳✽ Block pallet ✥✤✼✽✾

Motion, Control, Looks, Sensing, Sound, Operators, Pen, Variables ▲✻❥

Ø★✈✤❧■✿★✥✤✮✤✼✽ ❁★❂✯✇●■✹ ✸✹✩✺✰✲✧★✮★✫✲♠✳✽ ❆✵★✶✳✷ ❄✾➄❈✾ Motion ✰✤✪★❀

✸✹✩✺✰✲✧★✮★✫✲♠ ❁★❂✯✇●■✿✤✼✽ ✵★✶✳✷ ❄✾➄ ❀ ✸♠✳✽✾ ❢✤✯❣✤ ✰✤✪★✩✬✮✲✷ ✦❥➅★✥✲♠

❁★❂✯✇●■✿✲✩✰ ✩✱✤✳✲Ø✤✮ ✶✱✯✳➆✦✳✦✹ ✵✲Ø✩✰ ✯✵❂❇✲✻✲✾

Motion: ❦✽✶✦✤t✽ ❦✽✯❉P★❀ ✸✹✩✺✰✲✧★✮★✫✲♠ ❦✽✩✩✶✱❉✲✦✩✿ Ø★Ø★♥ ❣❥✳★✦✿★❀

✵✥★✺★❇✲✻✳★❁✽✾

Control: ❦✽✩✩✶✱❉✲✦✿✲✩✰ ✵✥❁■✹ ❁★✮✶➇★❇✤➈✾ ❦✽✩✩✶✱❉✲✦✹ ▲✯✺✤✩➅❊✤✷

✵✥★❇✼✷ ▲✶✳ ✯❁❣✷ ✵✥★❇✼✷ ▲✩✻❊✤✷ ❁★❂✼✮★❇✤➈ ✐➉ ✰✤✪★✩✥

❁★❂✯✇●■✿✤✼✽ ✸✱✯✮✤❧★✯❇q✳✽✾

Looks:❦✽✩✩✶✱❉✲✦✿✲✩✰ Ø✥✲✺✷ ✶✦❛❥✦❣★❇❀➊ ✐✬❃✤✦✽❍➈ ✶✦❛❥✦❣★❇❀➊ ❦✽✩✩✶✱❉★✩❁

❛❃✮✽❇✯✼✤ (Hide) ✯Øq✯✮✤ (Show) ✳✲✰■★✮ ✦✤❣➆■✹ ✐➉ ✰✤✪★❀ ✶✦❛❥✦❣★

t★❣★❇✲✻✲✾
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❋✎✏ ✑✒✓✔ ✕✖✗✘✙✚ ✎✛✜✢✔

Sensing✿ ✣✤✥✦✧★✩✪✫✥✬✧✭✮✯✪✰ ✱✮★✥✲✳✴✥✵✧ ✥✶✧✷✮✸✹✮✺✻ ✱✮✹✴✥✵✧ ✺✣✧✼✽

❦✽✺✺✾✫✸✪✣✵✪✺❀ ❁✻✱✴❂ ✱✮✬✾❃✮❄✪❅❆✮✱✽❇

Sound: ❦✽✺✺✾✫✸✪✣❂❄✧✬✮ ✳✦✽✲❈ ✾✣✶✤✣❉✮❄✪❅❆✮✱✽❇

Operators: ✭✷✮❆✾✣✮✬✣❂ ✺❁❊✪❅❆✮✱✪❈ ❆✧❉❆✶●❈ ✺❁❊✪❅❆✮✱✪✶✪✰

✱✮★✥✲✳✴❂ ❭✉ ❀✧✦✮❍ ■❂✺❏❀✪❑✮✬✮❉✮❄✪❅✪❇

Pen: ❦✽✾✣✧✯✽ ❦✽✾✣✤✱✮❍ ▲✮▲✮▼ ❉◆✫✴❂ ▲❉✬✽❄✪❅❆✮✱✽❇

Variables: ✥✾✫✧❖✣✽❀✮❍ ❁❉✴❂ ■❂✺❏❀✪❑✪❅❆✮✱✽❇ ■✲✧P❉✷✶✧✬✮◗ ✺✭✬✮✶✮❍

✥✫✧✬✮t ✽ ✣✷❄✧❄✧✱✪✰ ❦❈▲✮▼✧✱❈ ✥❁★❄✧✈ ❁❉✴❂ ■❂✺❏❀✪✥❑✼❆✪✼✽❇

❦✽✾✣✧✯✽ ✫❘✧❑✻❑✮❍ ■❂✺❏❀✪❑✮✬ ✣✧★ Up

Arrow ✣✤ ❙✶★❑✪✥❚✧❂ ✶✪❅✮✥✻❄✪❈ Down Arrow ✣✤

❙✶★❑✪✥❚✧❂ ✫✮❅✮✥✻❄✪❈ Right Arrow ✣✤

❙✶★❑✪✥❚✧❂ ▲✻✥❑✧❯✪❈ Left Arrow ✣✤

❙✶★❑✪✥❚✧❂ ❭❀✥❑✧❯✪❈ ❆✮❉✮✬✷✺✶❅✮❉✮❄✺❯❇

❭❆✮✱✧✬✮ ❆✧✺❱ ✱❍✣✮✬ ❉✤❆✮✬✮❍ ✱✮★✥✲✳✴❂ Script

Area ✬✮❍ ✾✣✶✤✣❉✮✯✪ ✥✱✧❄◆❇

❦✽✺✺✾✫✸✮✺✱ Up Arrow (❲) ✣✤ ■✫✥✬✧✭✮✯✽ ✶✪✥❅✧❯✪

❁✻✮❏✮❄✪❅❆✮✱✽ Block pallet  ✺✻ ❳▲✳●✶✪✰ ✥✣✧✩✽

✺❦✭✽✺✶t✪✣✺✵ ❁✮✾❆❈ s❇s ✥✻❆✪ ✥✫✧✺✻ ✾✣✶✤✣❉✮✯✧❍

✶❆✮❇ ❭❆✮✺✻ ❛✧✥❉✧ ✥✣✧✩✽✺❦✭✽✺✶t✪❈ ✥❨✧❄✽ ✫✧✻✸✮✺✻

▲✮▲✮▼ ❀✧✦✪✣✵✮❍ ✻❩●✶✧✷✽❇ ❦P✧✬❑✮✱✧✬✮ ✫❯✮✣

s❇❬ ✾✫✥✬✧❖✱✺❏❀✪❑✧❈❇

❪❫❴❵❜❝ ❞❝❞
Up Arrow ❡❢ ❣✐❥❧♠♥❫♦♣ ❡♠q❫r✇ ①②❥③♠④♣ ❪⑤❫⑥❫⑦♠✇②⑧ ✇❫⑨❥⑩❶❷❸ ❴❡①❢❡❹❫♦ ❺♠⑤❡❜

❻❼❽❾❼ ❽❿❼➀➁ ➂➃➄➁➂➅➆➇❿➈➇➉

❿➊➋➌➅❼➍➎➏➂➐ ➑➀❼➄➁ ➒

❽➑➀❼➓➁ ➂➔→➣➉↔ ❽❿❽↕❼➙➙➙➙➙
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❤�❤✁❤�✂�✄☎ ✆✝✞✟✠�✡❤�☛☞ ✌ ✍66

❋✎✏ ✑✒✓✔ ✕✖✗✘✙✚ ✎✛✜✢✔

❦✣✤✤✥✦✧★✤✩ Up Arrow ■✪ ✫✦✬✭✮✯★✰✣ ✱✲✬✳✮✴✲

◆✵★✶★✷✮✩✲✸ ✩★✹✬✺✻✼✽ ◆★✥✾✿ ❀❁❀ ✬✵✾✲✬✦✮✤✵

✾✭✮❳✮✷★✭✬❂✮❁ ❃✩★ ❦✣✥■✮✰✣ ❄✮✵■❅★✤✵ start 

❴✴✩★❆ ❇★✷✣ ✤◆✭✣✾✣ ✤✯✭★✿ ✥✦❈✹❅★✶★✷✲■❁

❃✾✲✬✦✮✤✵ ■✮❳★✤✩ ❈✻✼❉★✬✵✷✲✿ ✦★❳■★✬✵✷✲✿

◆✵★✶★✬✷❊✾✲❊✣❁ ❃✾★✩✲✸ ✬■✮●✲■✽ ❍✼✤✩

❪❏❑▲ ▼❖P

◗❘❙❚❯❱❘❲❘ ❨◗❩❘❨❬❭ ❘❫❱❵❛❜❩❝

Down Arrow ■✪ ❞✱✹❅✲✬❡✮✽ ■✮✹ ✦★✳★✬✵✷✣

◆✵★✷✲✳✾★✩✣❁

Left Arrow ■✪ ❞✱✹❅✲✬❡✮✽ ■✮✹ ❃❢✬❅✮✴✣

✾★❣★✭✲✳✾★✩✣❁

Right Arrow ■✪ ❞✱✹❅✲✬❡✮✽ ■✮✹ ❈✵✬❅✮✴✣

✾★❣★✭✲✳✾★✩✣❁

❪❏❑▲ ▼❖✐

✩❡✹
✬■✮●✣

✤❦✯✣✤✱s ✣
❈★❥✮✯✿ ✫✦✬✭✮✯✿

1 Sensing

Motion

Control

■✪✬❴✮●✣ ✫✦✬✭✮✯★✰✣ ✤✯✭★✱★✬✵✷✣ ✩★✹✬✺✻✿

✩❆■✲✳✾★✩✣ ❧✤❦♠❦✣ ✤◆♥✲✳✾★✩✣ ♦

■✮✹ ❀ ❦✣✤✧✶✣ ✱✲✬✳✮✴✣ ◆✵★✷✲✳✾★✩✣❁

A ✫✦✬✭✮✯★✰✣ ✱✮✹✷✣ ✤◆✭✣✾ ❥✮✯✤❅

❈★✵✭★❆ ✱✮✧✿ ❈❣✲❅✮❈✲✳✾✮♣✣❁

✤✯✭★✿ ❞❈❦✮✩★✷✲✳✾✲ ❈✤❣ q❣✲

✥✦❈✹❅✩✿ ✾✲❢❣✲✳✾★✩✣❁ ✩❆■★✭★❣★✷✲✳

✫✺✮r❣♣❅★❆t ✤✯✭★✿ ❞❈❦✮✩★✶★✷✲✳✾✲

❈✤❣✭✲✿ Up Arrow ■✪ ✫✦✬✭✮✯★✷✲✬❡✮✽

❦✣✤✤✥✦✧✣ ✱✲✬✳✮✴✲ ◆✵★✷✲✳✲❁ ❃✾★✩✮✭★ A

❍✳ ❥✮✯❅✣ ✱✉✳✮✱✤❅ ✬■✮●✣ ✤❦✯✣✤✱s ✣

✫✽✤✶❢✲❅★✭★✈✇①②③④⑤ ⑥⑦⑧✇①②⑨ ⑩❶✇⑥④❷ ❸❹❸❺❹

Control

◆★✵ ✥✦✬✾❻■ ❞❈❦❣✼❉★❆ ✱✮✥✾✿ q❣✲ ✤❦✧✣

✬■✮●✲■✽ ✥✦❈✹❅★✶★✷✲✳✾★✩✣❁ ❃❈★✤❢ Up

Arrow ■✪ ✫✦✬✭✮✯★✷✲✬❡✮✽ ✱✮✥✾✿ ■✮✹

✱✲✬✳✮✴✲ ◆✵★✷✮✩✮♣✣ ❃❼ ✬■✮●✣ ✤❦✯✣✤✱s ✣

✫✦✬✭✮✯★✰★❣★✷✲✳✾✣❁ ❃✾★✩✮✭★ A ❍✳

❥✮✯❅✣ q✳✮✱✤❅ ✬■✮●✣ ✤❦✯✣✤✱s✲✿ B ❍✳

❥✮✯❅✣ ❣❊✮✱✤❅ ✬■✮●✣ ✤❦✯✣✤✱s✲✿

✫✽✤✶❢✲❅★✭✮❆ ✱✾★ ❧◆★✥✾✿ ❀❁❀ ■✮♣✲■♦❁

3

4

5 Control
❦✣✥■✮✰✣ ❄✮✵■❅★✤✵ ❽✮✹✴✣ ❴✴♣★❆ ❇★✷✣

✤◆♥✲✬❡✮✽ ✤✯✭★✿ ✾✲❢✼✲✳✾★✩✣❁

A

B

A

2

A



90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678

❤�❤✁❤�✂�✄☎ ✆✝✞✟✠�✡❤�☛☞ ✌ ✍ 67

❋✎✏ ✑✒✓✔ ✕✖✗✘✙✚ ✎✛✜✢✔

◆✣✤✥✦ ✧★✩

■✪✫ ✬✭✪ ✮✣✯✰✣✱✲✳✴✦ ◆✲✣✵✣✳✪✶✴✷ ✶✣✫✱✮✯✸✹✴✺✻✵✼✴✽✣✰ ✾✪✲■✦

✿❀❁❂❃ ❄❅❆ ❇❈❂❉ ❇❊●❍❈ ❍❏❑❀❃ ❊▲▼❖❀❑●P❀❑❇◗●❅

❘❙❀ ❚❯❍❱ ❲❳●❑❇❖●❍❨ ❁❊❩▼❖❀❬❀P❉❭❅

❪❂❀❙❉❇✐❫❃ ❊❯❀❭ ❄❅❴ ❊▲❵❀❬❀P▲❅

❂❑●❛●P●❃❜ ❊❯❀❭ ❄❅❝❞ ✿❀❁❂❃ ❄❅❆ ❡❢❀❩❑❉❍❨

❲❳●❑❇❖●❍❨ ❲❦❑❃ ❂❑●❛●P❀❇❙●P▲❅ ❘❂❣ ❙❀❈❩❀❥

❂❑●❛●P❀❩❧ ❲❣❁❭●❧❣ ♠❑❈❀❥ ❭▲❯❀❇❧▼P❉❭❑❉❃

❇❩t❃❅

♥♦♣ qrs✉✈ ✇①②✈✇③④ ✈ ⑤⑥⑦s②⑧ ⑨⑩q❶s②⑧

Down Arrow ❷❸ ❹❺❻❼❽❾ ❿❽❿➀➁

➂➃➄➅➃➆➅❺❽➇➈ ❹➉❽❾❽➊➋➌➍❽➈➎➏ (❺➅❻➊➎

➇➐❾➎➍ ➑➅➆❼➎ ➒❿➓➔❺➅❾ ❺➅→➣↔

❿➀➋❼❽❾➅↕ ➃❷❺➈➙❻ ➛➜➝➜➞ ➟➌❸ ➂❷➅➠➎

➇➡➆➎➇❺➢➋❷↔ ➤➑❽➊➋➁).

1

Sensing

2

3

4

Motion

❷➅➉❽➇➈ ➥ ➇➦➧➎ ➄❽➌❽➂➤➊➋ ➐➤❽➧❽➊➋

➌➍❽➈➎➏

❷➅➉❽➇➈ ➥ ➠❽➃➆❽ ➨➩➂❼➅➫➎ ➍❽➀❽➊➋➌➍❽➈➎➏

5

6

➭➯➲➳➵➵➵➵

➸➯➺➻➼➽

➾➚➪➯➶ ➹➘➯

➴➻➷➲➻➚➬➮➱✃

❐➬➻➪➻➮➯✃

❒➚➘➵➵➵❮
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❆✣✤✥✦✧★✩✪✫✬

❦✭✮✯✰✱✭ ✲❦✰✳✭✴✭ ✵✶✷✸

❳✹✺✻✭ ✼✽✰✾✿❀✰✷❁ ❂❃✹

❄✲✯❅✺❁✷❇ ❈❉✵❊●✹✾✹✯❍

✼✽✰✾✿✾❁✵✿ ✯❪✰

✼✰✮❳■❏✰✷❁ ❀❑▲■✵❏

❈❉✵❊●✹✾❁ ✶▲❳▲❦✭❳ ✯▼

✯❏✹✵● ❦◆✰✷✲✾✰✵●

❄✶✵✷ ❖✿❁❊❁P✹✯❍

④◗❘❙❚❯❱ ❲

✦❨❩❬❭ ❫❴❵✤❛❩❜

✯▼✯❏✹✵● (Arrow Keys) ❦◆✰✷✲✾✰✵● ✮●✰P❁

✿✹✵● ✯✰✸ ❖✿❁❊❁P✰❡✹❝ ✲✯✰❞✭ ✵❦❢✭✵❀❣ ✭ ✮✼✶✸✾❁

❊❁✱✲✐✰❍ ❥❡❁ ✯✰✸ ✮●✰P✭ ✵❳✴✹✲❧✰❉ ✵❢✷❁❇

❄✶❦✰❡❁P✹✻❳❁❡✹❝ ✵❦❢✭✵❀❣ ✭ ✯✈●❁ ✯✈♠❁✲✱✸P✹✯❍

✯✰✺❁✵❣ ♥✰❡❇ ❳✹●P✾❁✲✿❳✹✲✼✰✵✿ ✮✯❀▼✯❃❁

P✹✯✷✹❇ ✲✶➦❇❍

❥❳❁❡✰✷❁ ❦✭✵✵✮✼✴✭ ✲❦✰✳✭✴✭✵✶✷✺❁✵✿ ✯❏✸

✵❦s❦❁♦✭ ♣✻ ❦✲q❳✶✹❇ Show, Hide ♣✻▼

❦✲q❳■❏✹❇ ❈✼✲✷✰❢❁✲Pr❳✹r✭❍ ❥✶ ❈✼✲✷✰❢❁✱✭

✮✯❀✵❊●✹✾❁✷ ❡❁✸✲t✉■❉ ❖❁✮❳❇ ✇❍①② ❡②✯❁✷❳✭

✮✉③❁P✹✯❍ ❥✶ ✲❡❃✲✾ ❳✷✰✺✰P❁✷ ✲✮✼✰⑤✯✭●❁✲❡✰●✭

✯✈♠❁✲✱✸✾✭ ✮✼✶✸✾❁❊❁✱✹ ✲❡✰P✈❍ ✮●✰P✭ ❀✰✺✹✲❧✰❉

✯✰✸ ✵❢✷❁❇ ❄✶❦✰❡❁P✹✻❳✹❇ ✯✰✺❁✵❣ ♥✰❡❇

✵❢✷❁❇ ❳✹●■✹✲❧✰❉ ❈❝❳✹ ✲✼✰✵✿✷✰✷❁ ❀✰✺✹✻❳✹❇

✯✰➦✰❇❍

⑥⑦⑧⑨⑩ ❶❷❸❹❷❺❻❼❽ ❾❿❼⑧⑨➀❷➁ ➂❼➃

❺➄➅➆ ➇❼➈ ➉➊❿❷⑩ ➋➄⑨➅❷➁❶⑨➃➆➌

⑥⑦⑧⑨⑩ ❶❷❸❹❷❺❻❼❽ ❾❿❼⑧⑨➀❷➁ ➍⑨➎⑧⑨❺➏➅➆

➇❼➈ ➉➊❿❷⑩ ❶⑨➀⑨➅❷➁❶⑨➃➆➌

➀❿❷ ➐➑➉➈➄➃❹❽➅⑨❸⑧⑨➒ ➓ ⑥➔➅→ ➆

➣❸❺➉↔ ➃➒➇❷➁❶⑨➃➆➌

➇❼↕⑨⑥➃ ❶❼➒➅❼➏⑨➇➙❼⑧⑨ ➙↕⑧➆➅❷➁❶⑨➃➆

(Hide).

❶❼➒➅❼➏⑨➇➙❼⑧⑨ ➙↕➛ ➇❼↕⑨⑥➃ ➉➊❿❷⑩

➔➆➐➇➊➃⑨➒ ➍➜➎➝➙❼➅❷➁❶⑨➃➆➌
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➞➟➠➡ ➢➤➥
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❡❀✹P✭ ❂✰➳✵✵✿❡❁②❄✼✭✲✿✰❞✭ ✵❖➵✰❡✰✯✹❇❍ ❀✴✹❝✶✸ ✼q✹✶✷✭P✹✻ ✺❁✲❦✰➲✭❦✹✯❉

❡❀✹P✹ ✯✰➦✹✯✷✹❀✰✶✰❇❍ ❥❳❁❡✰✷❁ https://scratch.mit.edu ♣✻ ✵✶➸✭✵✵❦✴✹❇

scratched.gse.harvard.edu ♣✻ ❂✰➳✵✵✿s ✯✈♠✰✷✭❀✷✹❇ ❡✵➺ ❦◆✰✷❁P✹✻✹❍

ScratchEd ♣✻✰➦✭ ➻➼➼➽ ② ➾❃❇➚❁✱ ❦✭✮✯✰✱✭ ❂✰➳✵✵✿s ✯✈♠✰✷✭❀ ❄✺❁✷✵❊●✹✻❳✭❍

❡❁■❉ ❡❁✸❀❁✱ ✵❢✷❁❀✹✯❏✹❇ ❄❡❁✲❀➯❡✹✯❏✹❇ ❥➪ ✵✵❦✴✹✯❏✹✵● ❦◆✰✷✲✾✰✵●

✼q✹✶✷✭P✹❀✲✐✰❍



90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678

❤�❤✁❤�✂�✄☎ ✆✝✞✟✠�✡❤�☛☞ ✌ ✍ 69

❋✎✏ ✑✒✓✔ ✕✖✗✘✙✚ ✎✛✜✢✔

■✣✤ ✥✦✧✦★✩✪

❦✫✬✭✮✯✰✱ ✭✲✳✴✮✵✶✰✷✸ ✭✲✭✹ ✺✻✵✼✽✾✿✫ ✳✬❀✮✬❁✮❂ ✿✰❃✰✯❄✰❅✽✾✿✰❆✽❇
❆✰✵✳❭❈❉✹ ❆✮❂ ❊✿✰❆✭❂ ❀❃✰●❅✷❍❏✽❑ ❊✿✽✳❀✮✷✸✼✷✾ ❦✫✬✭✲❆✰✷✸ ❆✰❄❉✹
✿✰❃✰✯❄✰❅✽✾✿✰❆✽❇ ❆✰✵✳❭❈❉❳✽❂ ❦✫✬✭✮✯✰✱ ▲▼✫❑ ❊✼❃❂ ❆✰✵✳❭❈❉✷❳ ✭❳✵
✷❦s❦✰◆✫ ✳✭✮✶✫ ✷❦❁✫✷✻❖✽✭✹ P✾✽ ◗✰❳✰❘✮❂❑ ❙❃✽ ✭❳✵ ✻✷❚✮❃✽ ✭❳❄✰✱ ✿❏✽✾✿✫
✿✰❃✰✯❄✰❅✮❆✽❇ ✳✭✮✶✫ ✷❦❁✫✷✻❖ ✫ ●✰✬✿❂ ✈❑❯✱ ✳●✵✼✰❃✰❘✽✾✿✫ ✬❈❱✰❘✽✭❑ ✭✮❄✰❖
✻❛❲❨✮❁✼✽❇ ✭❄✽✼ ❆✰❄❂ ✬❩✮❘✰❆✽ ❀✽❄✼✽❇ ❆✰❄✼✰✱ ✿❏✽✾✿✫ ✿✰❃✰✯❄✰❅✮❆✽❇
✳✭✮✶✮t✰✿✫❑ ✿✮✷❬ ❀❄❅✽✾ ❃✲✿✰❅✰✸✮t✫ ❊✿✫ ❦✮❛❲✻✮❘✽✾✿✫❑
❪ ✭❳✵ ✷❦s❦✰◆✫ ❆✰✵✳❭❈❂ ✷❁❅✰❂ ✳✭✮✶✰✷✸ ❫◗❈❲✻✮❅ ❨✮❁✳✼❘✫ ◗✸✰✯✰❩✽✭❑

❪ ❫❭❲✷✼ ✭❳✼✰✱ (A) ❴✰❘✫ ✷●❵✽✭❑ ✺✳❍✮✹❜ ✻❝❦✫ ✳❀✮❅✰❖✵ ✭❳✵ ❀✰❘✰◆✫
❩❞❳✮❅✰ ✻✮❄✽❂❑ ✺✿✰❆✽ ✳❈❡❂ ✭✮❄✰✷❖ ✻❛❲❨✮❁✼✽❇ ✭❄✽✼ ❆✰❄✼✰✱ ❴✰❘✫
✷●❵✽✭❑ A P✾ ✭❳✼✰✷❖ ❆✰❄❂ ❊✳❍✮✹ ✭❄✽✼ ❆✰❄✻✮❅✰❏✽▼✮✭✽❂❑ ❊✿✽✳❀✮✷✸
B P✾ ✭❳✼✰✱ ❴✰❘✫ ✷●❅✫✿ ✳❈❡❂ ✬❩✮❘✰❆✫ ❀✽❄✼✽❇ ❆✰❄✼✰✱ ❴✰❘✫ ✷●❅✫✿✫
B ❅✰✷✸ ❆✰❄◗✽❂ ✻✮❚✽✭❑ ❊❆✰ A ❅✰✷✸ ❆✰❄❂ B ❅✰✷✸ ❆✰❄✼✰✱ ✿❏✽✳❢✮✹ ✷❁❅✰❂
✺◗❦✮❆✰❘✽✾✿✽ ✭✮t✮❂❑ ✭❳✰✯✽✳❆✮❘❞❑

❣✐❥❧♠♥ ♦♥♣ qr✉ ✇①②①✐③④ ⑤q⑥⑦④✇①⑧④✇⑨⑩✐❶④ ❷❸⑥❹❺❻♠

✭❳✵ ✷❦s❦✰◆✫ ✳✭✮✶✫
✷❦❁✫✷✻❖ ✫

❼ ❼
A B



12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890

❤�❤✁❤�✂�✄☎ ✆✝✞✟✠�✡❤�☛☞ ✌ ✍70

❋✎✏ ✑✒✓✔ ✕✖✗✘✙✚ ✎✛✜✢✔

④✣✤✥✦✧★ ✩

t✪✫✬✭✮✯ ✰✫✱✫✯

✲✳✴✵✶✷✸ ✹✴✺ ✻✼✽✾✸ ✿✾✺❀✾❁❂✳✴❃ ❄❂❅❆ ❇✶✷

❈❄❉❊✿✸❃ ✿✾●❍✷■ ✹✴❏✾✿✷✸ ❇✴❑✷■ ✹✴❏✾✿✷✸ ❇❂✶ ✶▲❄✸❃

◆▼✾❍✷■ ✹✴❏✾✿❊ ✻◆❏✾✽ ✶▲❄❀✴❖✸ ✵✶✷P✾✽✴● ✻✼✽✾✸

✹▲❑✷◗● ❀✾❘✾✵✷❖◗✴✵✾❂✳❙ ❚◗✾✿✴✽✾ Costumes ✲■

❑✴❯❊ ❱❄❂✽✴✼✾❁❊ ❄✷◗✾✽ ✹✴✺ ✿✾✺❀✾❍✷✹❂✽✴

❱❲✻❳❑✷P✷✹❂✽✴ ❨❩❊ ❂✵❬◗❊❃ ❄✷◗✾✽ Costumes

✿✾✺❀✾❍✴✿✷❭ ❈❄✵✺P✿❈✹❀✸ ◗✴✻❘ ✿●✹✷■✷❃

❪ ❦❊✻✻❈❄❖✾✻✿ ❫✹✴✺❴ ✻❦▼✹❊❑❊ ✻◆✽❊◗❂❉❵✸

Costumes ❑✴❯✾● ❛✾❍❊ ✻◆❜✷✹❃ Costumes
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Costume2 ✲■ ❂❄✶✾● Costume1 ✻s ❇✶✷ ❂✹✴❳✾
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◗✴✻❘✽✷❭ Edit ❯❢❥ ❧❀✺P✷✹❃ Paint Editor

♦✴▼✹✸ ❈❄◗❡❅✻❳❑✷✸❃ ✲♣✾❖❏✾✻▼ ❑▲q✷✹❲
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✻▼ Paint Editor ● ❄✷✹ ❂❄✴✻▼ ❀▲■✷ ✵❞P♥❲

❂◆✺P✾✶✾❍✷■◗❊ ❈❉r✾❍✷✹❴❃ ❧◗✾✿✷❂❉❵✸ OK

❯❢✉ ❧❀✺P✷✹❃

✈✇①②③⑤ ⑥⑤⑦ Paint Editor ⑧⑨⑩❶③

Costume Tab

Copy button

Edit Button

Sprite

Paint Editor
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❢✪✮❁ ⑧♦✣ ✲✬✣♣✭✤ ✭

✮✦✫❢★✼❆★✥ ✱✪✻❛✪❃✪✧✪

❂★✸✹✭ ✦✪✦✪❧ ✲✯✰✣✯✳✣

❛✪❥✭ t✣q✼❆★✮✷ ✬r✣✫

✲✩✣✮✷✫✣❣✭✾ ✮✮✰✩➁❦

➂➃➄➅➃➄➅➃➄ ➆➇➈➉➃➊➋➌➊♦✣✥

✲✯✰✣✯✳✣❛✪❥✭ t✣q✼✵❂★

⑦✣r✧❣✐❆✣❣✭✾ ⑧✸✣✴

❇✦ ⑧♦✣✦✻❂★✥ ⑧❆★✶

✩✪✴ ✮✮✼✼✣✧♠✥ ✮❀Ø✣➍

✼✽✪✫✪♦✾ ✼✣✧❣✥❦ ❇✹✪✮❁

✱✪✻✲⑦♥✐✵ ❛✱✶✣➎❛✣❂

➏➐ ➑➒➆➇ ➆➌➒➄ ➑➒➓➔

✲✯✰✣✯✳✣✥ ✱✪✻✲⑦♥✐✵

❛✱✶✣➎❛✣❂✣✮✹ ✲✯✰✣✯✳✣✥

✮❀Ø✣➍ ✼✽✪→✣✲❁✣② ❇✹✪

✱★✺ ✬✥✦✪❧✣✱✦★✥ ✱✪❁

✦✪❁★❝✭✾ ✦✪q➣✴ ✲✯✰✣✯✳✣

❛✪❥✭ t✣q✼❆★✮✷ ✬r✣✫

✲✩✣✮✷✫✣❣✭ ❇✹✭ ✬✣❧♠❛✣

❂★✸✹✭✾ ✬✭✯✼✣❃✭ ⑧✸

✦✪q➣✴ ✲✯✰✣✯✳✣❛✪❥✭ t✣q

❇✩✧✩✪✴ ❍✸✣❣✭✾

↔↕➙➛↕➜➝➞➟➠
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✷✳ ❦✣✤✥✦✧✣ ★❦✦✩✣✪✣✫✬✭✮✯✰ ✱✲✦✴✵✶ ✸✦✪✹✺✻✯

❭✹✼ ✸✦✽✾★✸✻✣✿

❀✳ ❦✣✫✫✤✱✪✣ ✫❦✵✥✣❁✣ ✫❂✭✣✻✣ Backgrounds ❁✦❃✣

❉✱★✭✦✾✯✧✣ ✱✲✦✴✵✶ ✸✦✪✹✥✳

❃✯✳ ❦✣★✪❴✣ ✫❦✵✥✣❁✣ ✫❂✭✣✻✣ Backgrounds ❁✦❃✣

❉✱★✭✦✾✯✧✣ ✱✲✦✴✵✶ ✸✦✪✹✥✳

❦✯✳ ❦✣✫✫✤✱✪✣ ✫❦✵✥✣❁✣ ✫❂✭✣✻✣ Costumes ❁✦❃✣

❉✱★✭✦✾✯✧✣ ✱✲✦✴✵✶ ✸✦✪✹✥✳

❯✯✳ ❦✣★✪❴✣ ✫❦✵✥✣❁✣ ✫❂✭✣✻✣ Costumes ❁✦❃✣

❉✱★✭✦✾✯✧✣ ✱✲✦✴✵✶ ✸✦✪✹✥✳

❄✳ ❦✣✫✫✤✱✪✯✫❭ ✸✹★✺✦❅✣ ❂✵✯❆✯❇✹✺✻✯❭✹❈❈

❭✯✽★❊●✶ ❍✻✹ ❁✦❃✯✵✦■✣ ❉❏✫❇✦✼✯✧✯❑✯

❇✹✺✻✣✿

❀✳  Motion ❃✯✳ Control

❦✯✳ Sensing ❯✯✳ Looks

▲✳ ❦✣✤✥✦✧✣ ★❦✦✩✣✪✣✫✬✭✮✯✫✵ ❦✣✫✫✤✱✪✯✫❭ ❀▼✫❭

✸✦✪✦✶✿

❀✳ ❦✣✫✫✤✱✪✣ ✫❦✵✥✣❁✣ ✫❂✭✣✻✣ Backgrounds ❁✦❃✣

❉✱★✭✦✾✯✧✣ ✸✦✪✦✶✳

❃✯✳ ❦✣★✪❴✣ ✫❦✵✥✣❁✣ ✫❂✭✣✻✣ Backgrounds ❁✦❃✣

❉✱★✭✦✾✯✧✣ ✸✦✪✦✶✳

❦✯✳ ❦✣✫✫✤✱✪✣ ✫❦✵✥✣❁✣ ✫❂✭✣✻✣ Costumes ❁✦❃✣

❉✱★✭✦✾✯✧✣ ✸✦✪✦✶✳

❯✯✳ ❦✣★✪❴✣ ✫❦✵✥✣❁✣ ✫❂✭✣✻✣ Costumes ❁✦❃✣

❉✱★✭✦✾✯✧✣ ✸✦✪✦✶✳

◆❖P◗❘❙❚❱❲❳❨❩

❬ ✻✦✫❪ ❭✰✥✯✭ ✱❅✯✥ ✱❫❑✯❆✯❇✹✥✳

❵❛❜
t❝❞❡❢

s❣✐❢s❥❧✣
♠♥♦❞✐♣ qrt✉❞✐♣

1

2

3

4
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❋✎✏ ✑✒✓✔ ✕✖✗✘✙✚ ✎✛✜✢✔

✣ ❦✤✥✦✧★✤ ✩✪✫✬✪✭✮✧✯ ✥✰✩✱✲✳✴✵✪✶ ✰✷★✳✸
✹❦✤✳✳✥✰✺✤✻ ✦✼✭✽✧✾✿❀✳❁ ❦❂✧✸✭❃✧✳✵ ❄✧❅✪
❩❀❆✸❀✭❅✬✪❇ ❈❅❀✴❀✬✧❄✪❉ ❄❀✾✭❩❆❊✯
✩✸✧✫✧✬✪✦❳

✣ ❦✤✥✦✧★✤ Costumes ●✧❅✫❀✸❀✳❅ People ❍❀■✧●
❃❀✳❅ Ballerina-a, Ballerina-b ❏✶✼ ❈❀✥✩❊✯
❦✤✳✳✥✰✺✤ ✭✦✧❑✱✷▲✧✸❀ ▼✯✳✴✵✪❃✪✦❳ ✦✼✭✽✧✾✿❀
✳❅ A ❏✶ ✦✼ ◆▲✾❃✪✭✮✧✯ Ballerina-a ❏✶
✭✦✧❑✱✷▲✪❇ B ❏✶ ✦✼ ◆▲✾❃✪✭✮✧✯ Ballerina-

b ❏✶ ✭✦✧❑✱✷▲✪❇ ❅■❀✬✧❄✪❉ ❄❀✾✭❩❆❊✯
✩✸✧✫✧✬❀ ✥✰❍✾❃❀✴❀✬✪✦❳

✣ ❖P✪ ❦✤✥✦✧★✤ ❄❀✾✭❩❆❃❀❄✪ ❦▲✧❄▲✧✸❀ ◗❇❘✼❙✤
■✧❙✸❀❵ ❏❚✪✩❀✸ ✭✦✧✿✪✦✯ ✰❯❀✦✸❀❵
✩✶❀P❀✬✪✶✪❳ ▲✧✩❱✦ ✭✰✧✳❅ ▲✺✪ ❄❀✾✭❩❆❊❲✪❇
▲✧✺❀✳✸❚✪✩✪✦❳

❨❬❭❪❫❴❬ ❛❜❝❞❡❢❣ ❨✐❫❛✐❫❥ ❞❪❫❧♠❪♥

If (Down arrow key is pressed)

          Backwards (5 steps)

♦♦♦

♣❳ ❦✤✥✦✧★✤ ✭❦✧q✤✺✤✳❍✸✾ ✩✪✫✶✤ Costumes ●✧❅✫❀✸❀❵❄❀✶✪❉ ❈❀✥✩❊✯
▼✰✭✸✧●❀★✤ ❍✼✵❀❄✪ ▲✪✶❀❅✷✳✵ ❍r✧❵ ✰✫✬✪✶ ◆❄❀✭▲❙s ✩✸✧✫✧✬✪✦❳

t❳ ✉✦✧❆❃❀✳❁ ✰✈✧❃❅❃❀❅✷✳✵ ❖P✪ ❍❀▲✧❄❇ ✰✫✶✪✭✰✧✦✪✶ ◆❄❀✭▲❙s
✩✸✧✫✧✬✪✦❳

✇❳ ❦✤✥✦✧★✤ ✭❦✧q✤✺✤✳❍✸✫❀✳❅ ❦✤✳✳✥✰✺✤ ●✧❅✫❀✸❀✳❅ ❈❀✥✩❊✯ ▼✰✭✸✧●❀★✤ ❖P✧✯
❄❱❃❇ ❈❍❀❯✪✶ ◆❄❀✭▲❙s ✩✸✧✫✧✬✪✦❳

①❳ ✰✧②■✧●✳❃ ✥✰❍✾❃❄❃❀❵ ✩✸✧✫✧✬❀✸ ✦✧✾ ✳●✸❀▲❀❵ W,A,S,D ❏✶✼
✦✼✦✯ ▼✰✭✸✧●❀★✤ ✥✰❍✾❃❀✬✪✶ ▲✳✺✧P✪ ✦✧✾✦✷✵❀ ▼✯✳✴✵✪❃✪✦❳
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❈✢ ✣✤✥✦✤✧★ ✣✥✩✪✫✬✭✩✮✯✰✱ ✣✥✩✭✤✲✳

✴ t✵✶✷✸✹ ✸✺✻✼✽ ✵✾✶✼t✿✶✺❀ ❁✿❂❃❄✺❀

t❅❆✶❇❉❆❊❋●❍ ■❏❅❑▲▼● t❏✶◆❄❖ ❅❏✻✽✿▼

❂ß P❃❄◗✿❘◆❄● ✷◆❅❏❁❙✶✼❄● ✺❚❯❄❱❄❲

✴ ◆❘❡✽❳✶✷❉✵✸ ❆✶❨❩❘◆❄❖ ✻❊❘❍ ▼❘❊❍ ✺✵❨❍ ✺✵❨

✻❘◆✶✵● ❬❄❀❂❘✼✻ ❬❘❊❘❭❪❘❫✸ P❴❄❬❄❱❄❲

✴ ◆❘❡✽❳✶✷❉✵✸ ❆✶❨❩❘❨ ❁✿❂ß t❚✽✿✸ ❏❵❘❆

▼❘✽❙❘❩❄❱❄❲

✴ ◆❘❡✽❳✶✷❉✵✸ ❆✶❨❩❘❨ ❬✼✶❪✶❩❘✼ ❏❵❘❆✼❘❨

❏❄❬❘✼ ✻❊❘❍ ▼❘❊ P❱❘✻ ❛ß✺◗❀❄✿❄❱❄❲

✴ Sum ✷❜✸❝❞ ❛❏t✼✶❑❘❭✸ ❁✿❂❃❄✺❀ ❬❄❆ ❆✶❋❄❱❄❲

✴ ✵●❦❢✶t❅❣❋❘❆❃❄● ✵✐❅❬✻✶❆❢❂❃❄● ✺❬✶❵❀❄✿

✺✵s❄❆❃❘t◆❩❄ ❏❆✽✿❄❱❄❲

✴ ❏❵❘❆ ❥t❊✶✾❋✶✻t❊✶✾❋❅❆❙✿❘◆✶❩❄❱❄❲

✴ ◆❘❡✽❳✶✷❉✵✸ ❆✶❨❩❘◆❄❖ ❁✿❂ß ■❀❘❧✶▼

❙✶❩❘ ❅❑✶✷❄❆ß ❬✼✶❪✶❩❄❱❄❲
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❽❾❺❷⑦③⑥
❿➀➁⑨➂②➁➃➄⑩

➅➆➀➇➈❸⑩

❸❶➇➉❸❺❷❶➊
➋❾❶❿➌➃➊

➍

➍

➎➏➐➑➑➑➑ ➒➓➔→ ➣↔↕➙➐➙↕➛➑
➜➝➞➔➟➠↕➡ ➢➥➐➙↕ ➜↕➜↔➢➣➦↔➧→

➨➞➩➐➫ ➒➭➓ ➯➔➲↕➳➔➵↕➛➐➙↕↔➔➸➔➑
➺➸➔➟➻➞↕ ➭➣➳↕➼➔➢➨➐➽➎➵➑➑➑

➣↔↕➙➐➑➑ ➨➻➾➚ ➢➪➐➶➹➐➜➘↕➟➠↕➎➘
➜↕➜↔➴➷ ➬➴➎➨➙➐ ➺↔➔

➥➵↕➟➙↕➘➐➽↕ ➜↕➣➟➘➨→ ➎➪➮➔➟➑➑➱
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t❉❆❇❊❍❊✹■❏❄ ❑✸❀▲❊ ▼❆❁✻◆ ❭✵❖❈P✵●✾◗

■❖✵ ❘Row❙ ✻✷✵❁✸◆ ❭✵❖ ❘Column❙ ✻✷✵❁✸❚❆❏✵

❭✵❀✹❏ ❯❑✸❖●✷✶❱ ✻❆❲✸▲✵t❳❨ ❩❬❖◆ ❯❑✸❖

●✷✶✹✷ ✹❉❳✸✻❱ (Cells) ❪▲❆❲❊ ■✵✷✵●✸▲❑❊◗

❚❛❉✸❫t❏❆❴✵❵❊ ❅❆t❖❆ ✹❉❳✵❁✸◆ ❜✵●❊ ✹❯❏❊❑✸ t❭❆●✾◗

❭✵✶❱ ❜✵●❊ ✹❯❏❊❑ ✹❉❋ ❚❆❝❑◆ ✻✾✺✸❑❋ ✹❑✷✵❞✸

✻❆❲✸▲✵t❳❨ ❩❑❆❲❊ ✹❉❋ t❫❆❏✵❡❄ ❘Cell Pointer

❯✵❝❑◆ ❢◗❣❙◗ ✻❈t❃❆❄✐✵❁✸❂ ❥t❖❆ ✻❈✻✷✸❫t❏❆❴✵❵✸◆

✹❉❋ t❫❆❏✵❡❀✵✹❡ s❆❭◆ ❚❆❍❆◆◗ ✹❉❋ t❫❆❏✵❡❄

❭✵❋●✸▲ ✹❉❳✵❋ ❭❚✸●❊ ■✵■❖✶❱ ✹✹✺❦❊ ✹❯❏❊❑❊

t❯❄●❆❭✸◆ ❉❆❧✵●✸◆◗

✹❉❳✸✻✹✷ ❑✵❖✵❵❀✵❏✸▲❑❊ ✹❉❋ ♠❝✐❉❊ (Cell

Address) ♥❫t❏❆❴✵❵❆❲❊◗ ❭✵❖❏✸✹✺❏✸◆ ■❖✵❏✸✹✺❏✸◆

t❫❖✸✻❱ t❯❄▲❆❋ ✹❉❋ ♠❝✐❉❊  ❥❏✵◗ ❩❭✵ ❯✸■✹✺

✹✻❆✺✸❬ ❫✿✵✻ ❢◗❣ ❫✾❄❲❚❆●✾◗

◗

♦♣qr✉✈ ✇✈① ②♣③♣⑤⑥⑦⑧⑨

♦♣qr✉✈ ✇✈⑩

❶⑥❷ q❸♣⑤⑨❹♣❷

♦♣qr✉✈ ✇✈❺

❻❸⑥❸⑨ q❼⑥❽⑨❾❿

♦♣qr✉✈ ✇✈➀ ➁③⑦❻➂⑥➃♣➄➅➆ ➁③⑦➇q❶③⑨

➈➉➊➋➌➍➉➎➏➐➉

➑➈➒➓➉➐➉➊➔→➣↔↕➙

t❫➛❊❉❲❋ ✻✼✽✾✿❀✸✻❱

●✸t■➦✵ ❑❏❆❀❆●✵❏ ❥➜✽

✹❬ ❉❊✹❝❫✐❊➝❈❍❊ t❝❫❆❝❴❆◆

■✵❉✵✻❆❋●❊ (VisiCalc)

❥❲❊◗ ❣➞➟➞ ❁❆❲❊ ❩❑✵✹❡

❅▲❆◆ ❫❑✵❦❊ ❫✸❀❬✵❀✶✵

❏❑❊ ◗ Visible Calculator

❪▲❑✵✹❡ ❯✸❖✸●✸❖✾❫❚❆❲❊

VisiCalc. ✐❆➠ ❝❃✵✻❊❁✵➠➡

t❃❆❃❊ ❝❇❆➢❊➤➥ ❪▲✵■❄

t❯❄▲❆❲❊ ❩❑❊ ❑❏❆❀❆●✵

❏❑❊ ◗ ❚❱✿✵ ➧❆➠➡ ❉✾❦❄

✻❆❋●❊ ❑✸✺✶✵❏ ❉❊✹❝❫✐❊

➝❈❍❊ t❉❆❇❊❍❊✹■❏❀✸✻✷✸◆

♠●❆❁❬❊ ❝❫❯❆❖❬✵❁✸

➦❆❏✵❖✸▲✸◗

➨➩➫➭➯➲➳

➵➸➫➺

➻➫➩➭➯➲➳

➵➸➫➺

➲➼➽

➾➚➪➼➺

C 6 C6

12 H12

M 34

AJ AJ110

K65
➂➶♣⑤ ✇✈➀
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④✢✣✤✥✦ ✧★✩✪✫✬✭✮✯

❪✰✱✲✳✴✵✶ ✷✸✹✺✵✻ ✼✲✹✽✻✱✾ ✿✲✺❀❁❂✴✲❃

❉❃✵❄✶✴✻✴✸❅❆ ❉❇✱❅✺✼❈❊ ❋●✵❀✳✹❍❆ ■❅❆

✵❇s✴✲❊ ❪✰✱✲✳✴✵✶ ❅✴✶❏✻✱✾ ✷❑✴ ❪✴❅✱✳ ✼✲✹✽▲

✼❇t❏▼◆ ■❀✱ ✿✲✺❀❁t ✺✴❖✴P◗ ✵✵✶❄❆ ✵❇✼s❘

❅✴✼❘✹❊ ❅✹✵❖ ✵✲✹✶✴✻ ✿❪Pt✻❀●❃ ✿✲✺✺✹✳✱

✵❇s▼◆

❙ ✷✸✹✺✵✻ ✵❚❈✱✾ ❯ ❋✸❆ ✵✵✶❄❆ ✵❇s✴✲◆

❙ ❱✼❅ ✵❚❈✱✾ ❲✱❏❆ ✵❇✳❆❅❆ ✵❚❳✲❆✶❆ ✵❇s✴✲◆

❙ ✵❚❈✱❨ ❅✹✵❖ P❳❅✴P❩✵✻ ✺▼❳✳✱✾ ✺❬❚❆

✼❪✹✳✱❨t ❋✻✱❏✴✲◆ ❱✼❄✹❖✴❘✹✲✴✸ ✺✹❭▲

✿❩❫✱❏✴✲◆

❙ ✺❬❚❆ ✼❪✹✳✱❨t “ + “ ❇✱❴✻✱✼❳❏✴ ✺✹❂✴✸❅❆

✲✼❘✹❊ ■❅✱✵❀ ❵❛❜ ❝❞❡❛❜ (Fill Handle)

❋✸✹❍❆ ❪❂✳✴✲◆ ❢✻✼✿❩❍✱✲✼✽✹ ✼❣✹t✺✴❳✼✳✹

✵❅✹✰✶✴✻ ✵❚❈✴✲✽✱✼❳❏❆ ❪✲t✻✴✸❅✱❀❆ (Data

Fill) ■❅❆ ❚✐✹✳✱❏✴✸✴◆ ■❀✱ ❅✹✼❖❏❆ ✿❥✹❦❆

✵❇s✴✲◆ ✿✲✺❀❁t ✼❇t❏✾ ❋✿❅ ❋✽✴❄✺✹❍✼❈❧

♠♥♦♣qr✉ ✈✇① ② ③⑤⑥ ⑥⑦⑧⑦✉

⑨✺✱❀✳✴✵✶ ✼✿❪✹⑩✲❆✶❆❆ ❥✳❂✱✳✴✵✶ ✷❑✴ ✼❪⑩✹❍❆

❇✱✿❅▲ ❶◆❷ ✾ ❀✾✲✱✳✱❑✱❏✴✸❅❆◆ ❱P❑✴✵✶ ✿❪Pt✻

❀●❃ ❸❅✴P✵❑✳✹✳✱❊ ❋✵❹✹✵❏ P❚❆❅✴❅✲✽✹❍❆

❱❪✿❦❺❀✻✱✵❨ ❻✹❦✺✹✳✱ ❱Pt❏❆ ✲✵❘✼✻❘❅❆❊

❥✳❂✱❏✴❂✱❄❆ ✿❩❫✹❪▼tP▲ P✹✳✱❼✴ ✼❀✹❏▼◆

❽❾✬ ❿④➀➁➂➃✬✯ ➄➅✬✪✣✮➆✮➇ ➈➂➉ ➊✮➋➂➉➌➌➌➌➍

❳✱➎t✷✹❣➏❚❆ ✲✹✾❏✱❳✴➐ ❣✱✾ ✐✹❨✱✾ ❚✼➑❅▲ ❉❪✼✳✹❦✱❼❆ ✿✲✺❀❁t

✺✹✿❅✺❈➒ ✺✹❚▲➒ ❅✱s❅✱➒ ⑨❖❆❇ ❅✴✶●✱✳ ✼✿❩❍✱✲✽✴▲ ✼❇t❏✹◗ ❚✹➓✱❏✴▲◆

✲✹✾❏❆ ⑩✹❳✲▲ ❅✴❂✸❆ ✷❑✴ ✵❚❈✱✾ Sunday ❋✸❆ ✵✵✶❄❆ ✵❇✳❆❅❆ ❣✱✾ ✐✹❨✱✾

❚✼➑❅▲ ❉❪✼✳✹❦✱❼✴ ✼❀✹❏▼◆ ■✼❄✹❃ ✺✴❖✴P◗ ❢✱❀●✽✴▲ ❢➔❩→✺✹✳✱✼❈◆

■❅✴✼❪✹✵❳ ✺✹❚▲➒ ❅✱s❅✱ ❋✸✱P✳✴▲ ✼❇t✻✴✼❀✹❏▼◆ ➣➒↔➒❶➒◆◆◆◆ ❋✸✱●✵❀✳✴➐

❚▲↕→✹✼✿❩❍✱✲✽✹✵❍➑✱✼❳✹❊ ⑨❢→ ✵❚❈✱✾ ➣ ❋✸❆ ✵✵✶❄❆ ✵❇✳❆❅❆ ❣✱✾

✐✹❨✱✾ ❚✼➑❅▲ ❉❪✼✳✹❦✱❏✴✼❁✹❃ ❋❹✹❍❆ ❳❻✱❏✴✸❅❆❊ ⑨❢→ ✵❚❈✱✾ ➣

❋✸✴▲ ❱✶✴✻ ✵❚❈✱✾ ↔ ❋✸✴▲ ✵✵✶❄❆ ✵❇✳❆❅❆ ❑❘❆ ✵❚❈✴▲ ✷❑✴✺✱❼❆ ✵❚❳✲❆✶❆

✵❇✳❆❅✹❍❆ ❣✱✾ ✐✹❨✱✾ ❚✼➑❅▲ ❉❪✼✳✹❦✱❏✴✸✵❅➑✱✼❳✹❊ ❋❹✹❍❆

❳❻✱❏✴✸✵❅✸❆ ✲✹✾❏✱✾ ✵❇✳❆❅✴✼❀✹❏✴✲◆ ❅✴✶t✸❆ ❀✹❳✴✵✲✹❘❆ ❀✱✼➙➛▲

✐❑✱❏✹P✴✸ ❯➜➜ ✾ ❅✹✵❖✳✴➐ ❚▲↕→✹✼✿❩❍✱ ❅✳✹❂✹❏✴✲◆

➝➞➟➠➡➡➡

➢➤➥➦➧ ➨➩➫

➭➠➯➲➳➥➵➸➵➠➡➡➡➺

➦➝➠➡➡

➢➤➻ ➼➽➥➾➲➫ ➚➽➲

“➪➶➹➘➴➷➶”➬➮➩➻

➤➦➳



12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890

❤�❤✁❤�✂�✄☎ ✆✝✞✟✠�✡❤�☛☞ ✌ ✍80

✎✏✎✑✎✏✒✓✔✕✖ ✗✘✙✚✛✜✖

◆✢✣✤✥✦ ✧✦★ ✩✣✪✫✬✭✮✯✮ ✰✱✲✢✱✳✴✯ ✵✶✳ ✩✪✬✮

❇✷✸✹✺✻✼✽ ✾✿❀❁❂❃❄✽❄ ❅✺❆✸✺✻✼✽ ✾❀❂❄ ❈❁✺✸❉✾❊❁❋ ●✹✸ ❍❈■❏❄ ❃✼❑✾▲❑

❈▼❄❖✻❖❃P✻✼✽ ❀◗✸❃ ❈✸❀✻❘❙❃❚✸❏✻❃❋

❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋

❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋❋



✤�✤✁✤�✂�✄☎ ✗✆✝✞✟�✠✤�✡☛ ✢ ✍ ☞✌

✎✏✎✑✎✏✒✓✔✕✖ ✘✙✚✛✜✣✖

✥✦✧★✩✪✫✬✭✮ ✯✪✰✱✦✰ ✲✳✪✴✪✱✦✳ ✵✶✦✯

✷✸✦✹✲✺ ✻✼✽✾ ✿✵❀✳✪❁✦❂✮ ⑧❃❄❅✳✪❆✮ ➑❇❈✺ ✯✪❈❉❃❊

✯❄❋❇●✯❍ ❺■❉✺ ✩✪❀❈✪ ✯●❏●✺✧❑●✺ ✿✰▲✪■✦▲✦❂

✵❂✱✴✦✳●❄❏ ❺❄✯ ❿▼❑✮ ⑧❃❄❅ ✯❄❋❇✪❄◆❖✮

❀❅✪✱✪✺✼

✲●✯ ✯✪❆●❖✲✦❅✪✳✦P

◗ ✩✪❀❈✪ ✯●❏●✺✧❑●✺ ✿✰▲✪■✦▲✦❂ ✵❂✱✴✦✳●❄❏ ❺❄✯

❿▼❑✮ ✥❘✦❀✱❋ ❄✭✰ ❄✭✥✯✮❏✮ ❄✸➁●✯✼ ➑➉ ❄✭✰

➑❀▲✪❊ ➊❙❅❉◆✪✳✦❈✦✱●◆❀❚✪✼

◗ ❏❙❊✧✪✴✦❄✥ (Sum) ❏❙▼✦✰ ✷✸✦✹✲✺ ✻✼❯✾

➏✦✱✮ ❄✸➁●✯✼

◗ ➑❀▲✪❊ Total ✥❘✦❀✱❋ ❄✭❚✦✰ ✷✸✦✹✲✺ ✻✼❱❲✾

⑧❳✪❆✮ ✯✪❆●❖✲✮❍

“=”, “SUM” P ✲●✯ ✯✪❀❆❋ ❄✭❚●✯▼✦❄✥

❺■❉❄❇✳●✺ ❿❑✭✪❅❄❇✳●✺ ❄✭❚●✯▼●❄❏

❿✹❨✭✮ ✷“ : “ ✿✵❀✳✪❁✦❂✮ ❀❑★✲✦❈✦❂✲✮✾ ⑧❖✦❑✳❀❚❍

⑧❳✪✳✦❈✦✱●✺ ➑✲●❄✯✪❋✮ ❿★❩◆✪✱●❖✲✮❍ F4

◆●✲✰ J4 ❑❄❈✳●❽ ✲●❏★❂✳✪✳ ❄✭❚●✯▼✦❄✥

■❇❃▼●❄❏ ✲●✯ (Sum) ✳✪❆✮ ➑➉ ❄✭❚✦✰ ✥❘✦❀✱❋✲✮

⑧❖✪❆✮✼

◗ ➑❅✦ ⑧❬★ ✯✬ ❿◆★❇✦❀❅✪✱❙✼ ➑❀▲✪❊ ✩❈●

✯●❏●✺✧✺ ✿✰▲✪■✦▲✦❂ ✵❂✱✴✦✳●❄❏ ❺❄✯ ❿▼❑✮

✥❘✦❂❀❚✪✼

➑❅✦ ⑧❃❄❅✳✪❆✮ ◆➂● ✯●❏●✺✧❃▼●❄❏ ❺❄✯

✿✰▲✪■❅✺ ✯❆✱✪✱●✯❍

◗ ❀❅❈❀❇ ✲●✯ ✥❘✦❂ ❄✭✰ ❄✭✥✯✮❏✮ ❄✸➁●✯✼

◗ ➑➉ ❄✭❚✦❄❬ ✫✦✰ ➛✪❬✦✰ ✿✵❀✳✪❁✦❂✮ ◆●❭●❑❪

❄✭❚●✯▼✦✥●✺ ✲●✯ ✥❘❉◆✪✱●✯✼

◗ ✲✪❀❭✱✮ ✹❨✪❁✮ ❄✸➁●❖✲✦❅● ✵✯❈✺ “+” ✸✦❫❇✦✰

❨✧✦❊ ➏✦✱✮ ❄✸✳✮✲✪❀✥✪❍ ⑧❳✪❆✮ ✥❘✦✱●❖✲✮

⑧❖● ✯❄❋❇❙✼

❴❵❛❜❝❞ ❡❞❢❣ SUM ❤✐❥❦❧

♠♥♦♣qrs t✉✈✇①②♠③

Sum ⑧❖✲✮ ✥✦✧★✩✪✫✬✭✮

✯✪✰✱✦✥●❽ ✩❈● ✫➟✮➠❪

✷❀✹✵✪✹❁✪✺✾ ❺❆✮✼ ➑❇❈✺

❿❀❅✯✺ ✫➟✮➠❅●✯❊

✥✦✧★✩✪✫✬✭✮ ✯✪✰✱✦✰

✥❘❉◆✪❆✮✼ ✯❙❏●✲✰ ✫➟✮➠

❅●✯❊ ✿✳★❖ ➏✪✭●✯▼✦✰

❅✦❃❊ ✵❈✦✸✳❄▲❏●✺✼

④⑤q♣②⑥ ⑦✈r⑨⑩❶✈✇❷❸✈

❹r❻❼❼❼ ❾

✭✮❄✹✵❨✮ ➠✬➂✦❄✥ ❿❑✭✪

❅❄❇ ❑❈✦❀✳✪ ❅✦❈❀✳✪

✯❄❋❇✪❪ ✹➊◆✦❂●

❀❅✪✱❙✼ ❀➛✪✼✼➀ ⑧✹✲◆✪✹✲✺

❑❈✦✯▼●✺ ❅✦❈✯▼●◆✪❆❀❚❍

Ctrl ✯✬ ❿◆★❇✦▲✦❏✦❂✮

✲✪❀❭✱●❽❺❀❈✪ (Down

Arrow) ✯✬ ❿◆★❇❙✼

➑❀▲✪❊ ❿❑✭✪❅❄❇

❑❈✦✳✦❄✥❇✦✳❀❚✪✼ ❑❈✦

✳●❄❏ ❀✵❈ ✮ ❑✪✳✦❂●

❀❅✪✱❙✼ ➑✲●❀✵✪❄✥ Ctrl

✯✬ ❿◆★❇✦▲✦❏✦❂✮ ❑✥

❀❇✪✶●❽ (Right Arrow)

❺❀❈✪ ✯✬ ❿◆★❇❙✼

➑❀▲✪❊ ❅✦❃▼●❄❏ ❄✭✰

❀✵✪✳✦❬★ ➤➂❑●✺ ❿❑

✭✪❅❄❇ ❄✭❚✦✰ ⑧❇✦

✳❀❚✪✼ ❺ ❄✭❚✦❬

❿✹❨✭✮ ✯❄❋❇❙✼ ✥➃

✱❆✱✦❅✮ ❑❈✦✯▼●✺ ❺✳✦

❈✱❆✱✦❅✮ ❅✦❈✯▼●✺ ✿❽

❿✲✦❑✦➊✪✥◆✪✳ ➠✬➂●✯

▼✪❆✮ ✭✮❄✹✵❨✮➠✬➂●✯❊✼

Ctrl ✯✬ ❿◆★❇✦▲✦❏✦❂✮

Home ✯✬ ✿✵❀✳✪❁✦❂✮

❺■❉ ❄✭❚✦✰ ✲✦❈✦❄❂

❇✪❪ ✭✪➄✦✱●✺ ❀✯❀✶✪✼
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✎✏✎✑✎✏✒✓✔✕✖ ✗✘✙✚✛✜✖

❈✢✣✤✥ ✦✧★ ✩✪✫✬✭✮✧✩★✯✧★✬✰ ✪✰✱✲✭✥ ✳✫✤✩✴

❭✵✶✬✢✷✤✸✧✢✫✹ ✺✻✼✰ ✩✪✫✬✭✥ ✩✪★✭✽✾✽ ✩✦✸✽✴✽

✾❙✥✿✤❀✧★✬❁❈✉ ✾❙✮✬✭✥ ❂✦✧❃✴✰ ❄❅❆❇ ❉✷✢✸✤❊✧❋✬

✢❭✤t✬✭❅ ●✤✢✼✤ ✾❙✮✧✩❍✸✬✰ ❉✷✢✸✤❊✰ ✢✼✱✩✣✾✬✻✧ ✷■✧✭

❄❅❏ ✷❙❑✻✧✸✤t✬✭❅

✢❭✼✢✻ ❃✭▲❭▼❑ ✢✦❑t✬✢▼✤✥ ✪✰✱✲✤

✢❃◆❖✧✸✤❖✽ ✩✴✤■✾✬✻ ✩✪✫✬✭✮✧P ✢✦❑t✩✣■

✩✴✯✧P ❈✳✧✩✾ ✴✬✭ ✭✤❖✬s✴✧❭✬❁ ✪❙❃✴✳✤✭✲▲✤❖✽

✢✦❑t✩✣✾✬s✴✽❅ ✷❋t❀✧✭✮✬✩✾ ❈❭✰ ✴✧✼✧❋✬❁ ◗✩✭

❉P✣✤❘❭✰ ✭❖t✤t❖✩▲✯✧✢★✤✹ ✢❭✼✢✻ ❭✧✼✭✮✧

★✬❁ ❘✻❡✮✬✩✾ ✴✬✭ ✭✶✴✬✢✷✤✩★ ✳✼✧✭✮✧★✬❁

❘✻❡✮✬✩✾ ✴✬✭ ✭❖t✤t❖✩▲s✬▲✤❃✴✰❅ ❈❭✧ ●✤✢✼✤

✭✬✾✬✰✿✻✧✩❍✸✬✰ ●✼✬ ❚t❀✧★✬❁ ❉P✣✤❘❭✰ (Produc-

tion / Acre) ❯❡✩❭ ✭✩✶✻✬✰✹

❱ ◗✩✭ ❉P✣✤❘❭✩✻ (Total Production) ❚t❀✧★✬❁

❵❙✳✧❭✧✢✸✤❊✻✧✩❍ ✺✮✳✬ (Measure of  land used)

✩✭✤✶✽ ❲✼✧❋✤P ●✼✬ ❚t❀✧★✬❁ ❉P✣✤❘❭✰ (Pro-

duction / Acre) ★❵✧t✬▲✢✫✤❅

❱ ✢❭✼✢✻ ❭✤✰ sum ✭✶✴✬ ✢✷✤✩★ ❈✴✧✩❭✸✬✰ ✩✪P

✺❃❳✪✽ ❉✷✢✸✤❊✧❋✽ ❯❨✬✴✤✰❅ Total Production ✩❍

✺✮✳✽ ✢✼✱✩✣✾✬✻✧✸✴✽ F7 ❯s ✩✪✫✧★✬✰

Measure of  land used ✢✼✱✩✣✾✬✻✧✸✴✽ J7 ❯s

✩✪✫✧★✬✰ ◗✩❖✯✧P ❃✷✪✽✴✬✴ ✩✪P ✺❃❳✪✽

❉✥✩✣✾✬✻✧ ❩❬✽❪❫ ❯❨✬✴✧✢❭✤t❙❅

 = .......  / .........

❱ ❈✉❩❬✽❪❫ ❃✷✪✽✴✬✴ ✩✪✫✧P ✢✦❑✻✽ ❯❍❑ ✩✦❴❙❅

●✼✬ ❚t❀✧★✬❁ ❉P✣✤❘❭✰ ★❵✧❋✧✢✫❛

❜❝❞ ❢❣✐❝❥ ❜❜❦❧❥ ❜♠♥♦♣q r✈✇❥ ❜♠①❥②③❞ ④②✈ ⑤

●✼✬ ❩❬✽❪❫ ✩✪✫✧P ✢❭✼✧■✽ ✩✩✾✣✽ ✩✦❴✬s✴✧❭✬ ✷✭✼✰ ✴✤✩❨ ✩✭✤✾✬✻✧✼✧t✬s

✼✵✴✧✸✧★✬✰ ✩✦❴✤✰❅

❱ ✾❙✥✿✤❀✧✩★ ❩❬✽❪❫ ✾❙✮✧P “=” ❂✦✧❃✴✰ ❄❅❆❇ ⑥✧t✽ ✩✦❴✬✭

❱ ◗✩✭ ❉P✣✤❘❭✰ ★❵✧❋ ✩✪✫✧P ⑥✧t✽ ✩✦❴✬✭⑦ ◗ ✩✪✫✧✩❍ ✺❃❳✪✽

✩✴✮✧✸✬s✧✢✫✹

❱ ❲✼❖✩✻ ✪❙✦✧✣✧t✬s ✦✧⑧✰ “ / “ ✩✩✾✣✽ ✩✦❴✬✭❅

❱ ❵❙✳✧❭✧✢✸✤❊✻✧✩❍ ✺✮✳✽ ✢✼✱✩✣✾✬✻✧✸ ✩✪✫✧P ⑥✧t✽ ✩✦❴✬✭❅

❱ ❈❭✧ ❯❍❑ ✩✦✸✽✴✬✢❭✤t❙❅ ❈✢✣✤❨✬✰ ●✼✬ ❚t❀✧★✬❁ ❉P✣✤❘❭✰ ★❵✲▲✤✸✢✫✤❅

❩✧P ❲✤❍✧P ❉✷✢✸✤❊✧❋✽ ❈❭✧ ▲✬❨✬✳❫ ✩✪✫✬✭✮✧★✬✰ ●✼✬ ❚t❀✧★✬❁

❉P✣✤❘❭✰ ✭✤❖✬✭❅
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✎✏✎✑✎✏✒✓✔✕✖ ✗✘✙✚✛✜✖

✢

④✣✤✥✦✧★ ✩✪✫ ✬ ✭✮✯✰ ✣✰✱✲✮ ✳✴✵✶✷✯✸✹ ✯✸✺✦✶★

❪✻✼✽✾✼✿❀✼❁❂ ❃✼✽❄ ❪❄❅❆✼ ❇✿❈❉❊✽❋❀
●❍❋❀ ✽❋■❏❉❑▲ ▼◆❂ ❖❅❆✼✿ ❖P◗❂❑ ✽❘❙❂❚✿
❪❄❅❆✼ ❇✿❈❉❊✼❈✼❄ ✽❯❱✽❀❉✾✼◆✼❅❂❃❲❳❉ ❃✼✽❄
❇✿❈❉❊✽❨❩ ❬❲❀✽❑ ❲❪◆❂❭ ❪✻✼✽✾✼✿❀✼❁❫ ❴❚❫
❚✼◆❵❫ ✽❋■❏❂✽ ❛❂❜✼❃❂✻❉❝❫❩ ❴✉ ❪✻✼✽❋✾ ▼◆❂
❖❅❆✼❞❂❭ ❇✿❈❉❊❀❏✼❋❡ ❬❙✼❢❉❀❏✼✿ ❬◗
❲◆❉t❝❣✽❃❏✼✿ ✐Descending) ❣✽❃❥✽◆✼❅❉❨
✽❦✼❵❉❲❞❉▲ ❚❉❋❦ ❪❆✾❂❁ ❣❪◗❯❏❀❧✻❍♠✼❞❘❋❙
❪✻✼✽ ❴❏◆❏✼✿ ❣✽❃❥✽◆✼❄❂❲❀❉❅❘❩ ♥t❉✾❏✼❀❉✾✼
♦✼❣❚❑ ♣❩qq ❇❪❲✾❉r✼❅❂✽❩

s ❪✻✼✽ ❪❘❯❝❃❉✾❂❑ ❋♥❞✽❫❙❫ ❋♦✈❂✽❩

s Data ❋❃❀❂◗✼✿❀✼❁❫ Sort ❚✼◆❋❵❙❂❅❂✽❩

s Sort key 1 ●❁✼❙❏❫ ❖❚✼❋❡ ❬❙✼❢❉❀❏✼
❞❉❲❝❉ ❲♥❉❯✻❫ ❋♦❲✈■❚❫✇ ① ❲✽❉♠❑ ✐❴◗✼❋❙
Production/Acre ❲✽❉♠❑② ❋♥❞✽❫❙❫ ❋♦✈❂✽❩

s Ascending / Descending ●❁✼◗✾✼✿ ①◗③⑤❃❉✾❚❫
❚✼◆❋❵❙❂❅❂✽❩

s OK ❋✽❉❙❂❅❂✽❩

❴❲❈❉⑥ ❃✼✽❄ ❇✿❈❉❊✽❋❡ ❲❪◆❫
❪✻✼✽✾❂❋❙ ❃❂✽♠✼❋❞❏✼✾❲❳❉❩ ❴❀✼
❃❘❁❫ ❃✼✽❄ ❪❄❅❆✼ ❇✿❈❉❊✽◆❂❋❙
❲❪◆❂❑ ❬◗❯ ❇✿❈❉❊✼❈✼❄ ❪❄❅❆✼✾❂❋❙
❬♠◗❂❑ ❲◆⑦❋❈❙❂❏❘❩ ▼❈❑ ⑧✾❞✼✿
◗◆❂❏✼✾ ❃❉P❍⑥ ❲♥◗❫ ❋♦✈❉❨
❃❆❅◆❂❲❚❩

❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩❩
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④✣✤✥✦✧★ ✩✪⑨ ✬ ✣⑩✮✯ ✭❶✧✶❷✹✭✶✱✶★

❬❀❂◗❂❑ ①❃✼❀✾❂❑ ❚❍♠❂❋❙ ❪✻✼✽ ❃❲❀❉t◆
❃❉❅✼✾❚❉❝❫ ♦✼❣❚❑ ♣❩q❸ ✿ ✽❉❝❂❁❚❫❩ ❪✻✼✽✾✼✿✇
❃❂✽♠✼❞❂❭ Questionnaire Consolidation ●❁❚❫
●❍❋❀✾❉❝❫ ❣✽❃❥✽◆✼❄✼◆✼❅❂❁❚❫ ●❁❂❲❀❉❅❘❩

❹❺❻❼❽❾ ❿❾➀➀ ➁➂➃➄➅❺❽➆➇

➈➅❺➉ ❿❾➊

➋➌➍ ➎➏➐➑➒➓➔

❊③❉❑③❢❉❀❋❏
❬❅❍♠❂❋❙ ●→❑
◗❯➣✼❈✼❅❂❁❚✼❀❫
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✎✏✎✑✎✏✒✓✔✕✖ ✗✘✙✚✛✜✖

◆✢✣✤✥✦ ✧✦★✩ ✪✫✬✭✮✬✯✰ ✱◆✲✰✤✰ ✮✪✳✬✴✵✮✬✶✢✲ ✷✸✢✹

❋✺✻✼✺✽ ✾✿❀❁❂❃❁❃❄✼❅❆ ❇❁❈❉❊●❁❆❍

■ ❏❁❆ ✿❑❈❃▲❊✺▼ ❁❖P✼◗❃❘✼❅❆❙

■ ❘❛❂❚✼❯❱❆ P❖❊❁✼▲❈ ✾❃❘❲❃❳❈❨❈❳❈✽❊❩❊❙

■ ❉❈❭❬ ❉❪❃❈▲❈❑❊❫❆❙

■ ❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙❙

❏❀❁ ❘✼❁❴❃▲❈❪ ✿❑❈❃▲❈✺❖✼❳❊ ❁❖P✼◗❃❬

❉❪❃❊❩❁❈❉❆❵ ❁❖P✼◗❃❬ ❜❝✺❞▼❊❀❱❫ ✺❡❢❊❃❝

❖▲❈❞❈❨❆ ❣✺❘✐❥❆ ✺◗▲❆❁❆❦ ❧❳❊ ✺❡❢✼✽❅❬❙ ❏❁❈❉❆

✺❡❢❊❃❝ ✺❡❖❃❆▼❆❆ ✺◗▲❆❁❆ ▼s❝♠✼❭❈❪❉❈❩❆ Merge

▼s❝ ❣◗❈✾❁❬ ♥❙♦❦ ♣❈✽❆ ✺◗▲❆❁✼❪ ❘❁❈❙ ✿❑❈❃▲❈❪ ❏❉❈

q✺❁✼✺✽ ✺❡❢❊❃❄✼❅❆ ❏❁❊❀✿✼✺❖ ✺❘✐❥❆ ✺◗▲❆❁❆

❧❩✼❀✽❫❁❆ ❋❩❊ ❃✺❫❱❈ ✺◗▲❆❁❊❀❉✼✽s❙

❇r❳t❄❊✺▼ P❖❊❞❬ ❃s❑✼❉❊❬ ❉❈❭❬ ❉❪❃✼❉❊❬ ❖❈♠✐

❧✼✉❲❡❆ ✺✺❭✈❭❈❪ ✿❳❈✇❲❖❈❨❁❆ ❧✼✐✽❊❘❀❢✼❙ ❏❉❈

❉❈t❄❊✺▼ ✿❑❈❃▲❆✽❊❬ ❘❀❉✼①❳❘✼▲ ❁❖P✼◗❃❬

❁▲✼❭✼✽s❙

②③④⑤⑥⑦⑧⑦ ⑨⑩❶⑩❷❸❹⑥⑩❺

❻❼❹❽❾❽ ❿➀➁➂④➃ ❸➄ ➅❺➆④

❿➁❹⑤⑩⑨❹⑥④➇⑩➈⑩➉

➊④➋ ❻⑤❹➌➍➌⑩➀➎

➏➋❷❹➊⑤➍➐ ②➑❽➒⑨❹⑥⑩❺

⑤❹➒⑩➈④➄❻➄❹➉➉➓
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✎✏✎✑✎✏✒✓✔✕✖ ✗✘✙✚✛✜✖

❈✢✣✤ ✥✦✣✧★✩ ✪✫✬✭✮✯✰✱✲ ✳✴✵✲✯✭✯

✪✵s✭✥✩ ✶✷✦✸✹✦✺✲ ✪✫✶✬✻✯✭✻✲✼ ❈✯✰✱✦✽✰ ✯✦✪✾

✴❪✽✭✮ ✳✴✿✸✢✱★✩ ✪✫✽✲✯✭✶✱✦❀❁✼ ✵❂✦✽✢✰✱✲

✫✰✳✯✤ ◆✼❃❄ ❅✴✶✽✦❆✰❀✭✥✼

❇❉❊❋●❍ ■❍❏❑ ▲▼❖ P◗❘❙❚❘❯❉❱❲ ❳❘❨❩●

❇❉❊❋●❍ ■❍❏❬ P❭❘❙❫❙ ❴❖❩❵❛ ❳❘❨❩●

❜ ✶✷✦✸✹✦✺✲ ✪✫✶✬✻ ✪✵s✭✥✩

✪✵❝✥✲❞✲ ✪✫✬✭✥✼

❜ Format ✪✹✱✭✿✰❡✱✰✮✭✤ Cells

✯✰✣✪❢❞✭❀✭✥✼

❜ ✯✭❪✮✭✿✣✭✮ ❣✦❝✥✢✰✪❝

Alignment ✐✮ ✯❝✪❀❥✲

✪✵❝✥✲❞✲✲ ✪✫✬✭✥✼

❜ Wrap text automatically ✐✮✯✲

✪✫❀✲ ✪✫✬✭✥✼ ❦✫✰✳✯✤ ◆✼❃❄❧

❜ Text Orientation, Text Alignment

✐✮✰✿✽✭✤ ♠✿♥✧✹✦✽ ✣♦✯✰

✽✰❡ ✳✥✹♦✥✣✰❀✭✥✼

❜ OK ♣✰❀✲ ✪✫✬✭✥✼

✫✰✳✯✤ ◆✼❃q ✪❝ ✴❥✰✥✽✰❡ r✦✶✣✦ ✪✵s✰✱✭✤

✶t✦✸✉✸ ✱❡✥✰✽✯✲ ✳♥✈✰✇✶s✦✼ ❈✯✭✶✴✦✪❝ ✐★✪✱

✽✦①✲ ✱②✭✪❞ ✴❥✰✥✽✲❀✲ ✶t✦✸✉✸ ✱❡✥✭✥③ ❈✯✰✱✦✽✰

✯✦✪✾ ✱❡✥✰✽✰✣✰❀✭✮ ✳✴✿✸✢✱✳✥✹✢✰❡ ✿✰❥✭

✶✴✦✽ ④✦❆★✩ ✥❁❥✰✶✇✸✢✲ ✥✦❡❀✰❡ ✪✫✽✲✯✭✶✱✦❀❁✼

✵❂✦✽✢✰✱✦✽✰ ✫✰✳✯✤ ◆✼❃⑤ ✳✴✶✽✦❣✱✪⑥❞✭✢✭✹✶s✦✼

❜ ✶t✦✸✉✸ ✱❡✶✥✻ ✪✵s✭✥✩ ✪✵❝✥✲❞✲✲ ✪✫✬✭✥✼

❜ Format ✪✹✱✭✿✰❡✱✰✮✲ ✼✼✼✼✼✼✼✼✼✼✼✼✼✼✼✼✼✼✼✼✼ ✯✰✣✪❢❞✭❀✭✥✼

❜ ✯✭❪✮✭✿✣✭✮ ❣✦❝✥✢✰✪❝

✼✼✼✼✼✼✼✼✼✼✼✼✼✼✼✼✼✼✼✼✼ ✐✮ ✯❝✪❀❥✲ ✪✵❝✥✲❞✲

✪✫✬✭✥✼

❜ Line arrangement ✐✮✯✰❡ Set

Outer Border and All Inner Lines

✐✮ t❥⑦ ♣✰❀✲ ✪✫✬✭✥✼

❜ ♠✿♥✧✪✹⑧✰❡ Line ✐✮✯✰❡

Style, Width, Color ✐✮✰✿ ✳✥✹♦✥

✣✰❀✦✤✼

❜ Ok ♣✰❀✲ ✪✫✬✭✥✼
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✎✏✎✑✎✏✒✓✔✕✖ ✗✘✙✚✛✜✖

◆✢✣✤✥✦ ✧✦★✩

❭✢✪✫✬✭✮ ✯✰✤✢ ✣✱✲✰✱✪✢✳✴

❆✵✶✷✸✹✺✻✶✼ ✽✾✸✵✻✶✹✿✻✶✼ ✵✸❀❁❂❃✼

✐❀✸✻❄❅❇ ❈❃❉✶❈❊✶✹✿ ✷❋✸✻ ●❍✸❈❈■

✵✸❀❏✶❑▲✸❄✵❉▼■ ❖❊✶P❏✸◗ ❘❙▼❚✸❋❯✹✿❄✻▼

❱✸❘▲❏✸❋❯✹✿❄✻▼ ✵✾✶❉❲ ✽✐✻❳■ ✹✹❈✾▼❨▼❩

❦▼❬✸❉✸❄❅❇ ❋✸❪❫❴▼❚❁❦❲ ❈▼◗❉✸◗ ❵❏❳✹❊

✾❄✵▼❛❀✾▼✻ ❘❙▼❚✶❈❊▼❉✸ ✾▼❜▼✵✶❝ ❦❄❞▲❳❊✶❡❲❢

●❣❉❨✸❈❊✶✹✿ ❥✵✼ ▲✸❀✸❣✶❝ ✽✹❈ ❧◗P▼❵✵✼

❄✵❀❄❏ ❈❃❉▼❉✸✻✸❍✶❡❄❅▼❢ ❥▲❲ ❖❳✹✵✻▼❃❲

❘❙▼❚❲ ❀❯●❏✸❄❋❉✶ ✾▼❜✶❈❇ ❥▲✸✵▼✻✸ ❘❙▼❚✸◗

❧■✹P✿✶❄❏❡ ❵❏❳❊✶❝ ✹❦❅✶❈■ ✹❦❋❈❲✿❲ ❲

✹❱s✶❈❢ ♠❱✸❘▲✼ ♥❢♦♣q

❖❳✹✵✻▼❃❲ ❱✸❘▲✼ ♥❢♦♥ ◗ ❈▼❃✶❑▲✶❄●▼✹❋

❴❀✶ ❦❲✹❘●r❲t❁❜✸✹✺ ❀❡✶ ✉▼❙❳■ ❴❀✶✾✸❣❲ ✹❦❋❈❲✿❲

✹❱s✶❈❇ ❴❀✶ ✉▼❙✼ ✹❦❋❈❲✿❲ ✹❱✻❲▲❲ ✾❄❜✉▼❙✼ ✹❦❋❈❲✿❲

✹❱s✶❄✈▼❄✇❉✶✼ ✽❵①✼ ✹❦❋❈❲✿❲ ✹❱✻❲▲▲❲ ✵②✹P❍✶

❄●▼❈✶❑✸❄❅❇ ❈❁❄❪▼❫r✸✹❋ Ctrl ❈❁ ❆✾❫❏✸P✸✿✸❣❲

✹❦❋❈❲✿ ❲ ✹❱✻❲▲ ✾✶✇✶✷❩ ✹❦❅✶❈■❉✶✼

❄❪▼❫r❫ ❋✉✸❣❄❅▼❢ ❥③ ✾▼❜❳■ ❄❦✷❲ ✹❱s▼❩

✾❨❉❀✶▲❲❢

④⑤⑥⑦⑧⑨⑩ ❶❷❶ ❸ ❹❺⑦❻❼ ❽❾❿➀➁➂⑧❺⑩

❆✵✶✷✸✹✺✻✶✼ ✽✾✸✵✻✶✹✿✻✶✼ ❄❘●▼➃➄❲

❘●✷❫❏✵❳■ ❥❄P▼■ ❆✷❦▼✵➅❍❏✸❋▼❃❲❢

▲❳❊✶✹✿ ❈✹❡❏❋✶❈■ ❴❀✶ ✹❦✾✸✵▼❨✸◗ ✾❜✶❝

✷❀✶✹✿ ✾✶❑✸◗ ❆✷▲❀✸P✸❉▼✵✶❝ ✽❄✷✐❏✸

❋▼❃✷❫❢ ❆❄P▼❄✇❉✶✼ ❋✸❪❫❴▼❚❁❦❲ ✹✹❨❜❨✸◗

▲✻▼❨▼❉✸✹❉▼❡✸❀✸❉✶❑ ❆✷❀✶✹✿ ❄❘●▼➃❈❲✿ ❲

❨✸❄P▼❫❍❲ ●❯❫❏❁❈❀✸❄❉❡▲✶❡❲❢ ▲✶✿❫❑❲ ❴❀✶

❘●❦❄✺t❩ ❄❦▼❚❲❜❲✹✷✻❫ ❧●❄✻▼❙✸❣❲ ✾■❍❁✾❁r✸✻▼

❘●❦❄✺t❩ ▲✻▼❨▼❉✸ ✹❦✾✸✵▼❨✸◗ ❆✷▲❀✸P✸

❉▼✵▼❃❲ ❆✷❀✶✹✿ ❘✐✾✼❢

➆➇➈➉➊➋➌➍ ➎➏➇➆➋➐

➑➈➇➉➊➋➌➍ ➆➒➓➈➏➋➐

➔➉→➒➉➇➈➣↔➐

✷❀✸❈❊✶✹✿ ❧✻❀✷✶✼ ✵✸❀❈

❊✶✹✿ ✷❁▲✸✻✶✼ ❈❯❍✶❈❄✻▼

❈✶❨✻❲❉✶❈❄✻▼ ✹❱❄s❡

❦↕❫✉❳■ ✵✸❀✷❬✸✻▼❃❲❢

❥▲✸✵▼✻✸ ❄❈▼❊✼ ✹❛r❨✸◗

✾▼❜✼ ✷❀✶❄❏❡ ✵✸❀✻✶✼

❆▲✸✵❲ ✹▲▼❍✿✶❏ ✵✸❀✻✶✼

❄❱❀✶❑✸✿❏❲ ➙✸❉❲ ✹❱s✶❈❢

✾③❦❲ ❄●▼✻✸✺❫ ❥❀✶✷✐

❄❏❉✶✼ ❆✈✿✻▼❊✾✶❝

▲▼✻✸ ✾▼❨✶❑▲✶ ❈❄❡▼❇

❘●❦❲▲✶▲ ❦✾✻❏❲ ✽✷✐①▼

✵✶❦❀❃✼ ❘r▼❙❲ ✹❱✻❲▲❲

✷❋✶P✼ ❘❈✾❁❈❀✸❉▼✼ ♠❱✸❘▲✼

♥❢♦♣q❢ Format ✹✾✵✶✷✸❋✶❝

Row/Column ❧●❄✻▼❙✸❣✶✼

❥❉▼❀①✼ ✹❱s▼✷✶❑▲▼❃❲❢

➛➜ ➝➞➟➠➡➟➢ ➛➤➥➦

➠➧➨➩➠➫ ➦➟➭➯➩➲➳➟➦➵ ➝➠➭➸

➺➟➻➳➼➽➾ ➻➚➾➼➪➾ ➶➥➧➹➟➢

➦➲➾➼➡➼➦➘➘➘➴➼➷➬

➮➭➟➡➾➘➘➘

➶➱➩➠➫➨➵

✃➱➩❐➯➟➢ ➠➾➭❒➸

➽➦❮➟❰➾Ï➩➸➘
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✎✏✎✑✎✏✒✓✔✕✖ ✗✘✙✚✛✜✖

s✢✣✤✥✦ s✢✧✥★✩ ★ s✪✫★✬✤

t✭✮✯✰✱ ✲t✳✮✦ ✪✴✵✬✶✴✷

✥✮■✤✸✬✤ t✹✮s✧ ✺✻✤ ✼✮✽

ß✾✤✿ ❀✺✤❁✴❂★ s✢✧❃✮✫t✣✮✱

✲✶✺✶✴✷ s✢✧✥★✩ ★ s✪✫★✬

t❄❅✿ ✩✰✦ ❆✮❇✴✧✤❈ ✩✰✾✴✷

❉✪✴✵✬✿ ❊✱❋● ❍✴✯★ s✪✫★✬★❏ ✬✤❇✸✤

❑✺✤✸ ▲✮✧✥✶✴✷ ✬✮s▼ ✹❇✫✤✸

✵✹❑④✶✭ß✦ ✵✥❁✶✴✷ s✪✫★✬✤

t✭✮✯✰✱

◆❖P◗❘❙ ❚❙❯❱ ◆❲❳❨❩ ❬❖❭❲❳❪❩ ❫ ◆❲❳❨❩ ❴❴❵❛❩ ❜❲❝❞❘

◆❖P◗❘❙ ❚❙❯❡ ◆❲❳❨❩ ❬❖❭❲❳❪❩ ❫ ◆❲❳❨❩ ❢❝❴❣✐ ❩❭❩ ❜❲❝❞❘

◆❖P◗❘❙ ❚❙❯❚ ❭❩❴P❥❪❩❦❧♠❖♥ ♦♣q r❲✉✈✇

①♦q❣❖②❩ ❴❭❝❞❩❵❩ ❴◆③❩◗⑤❛❲✇ ⑥✱ Chart type ⑦✸✬✴✷ Column,

Bar, Pie ⑦✸✴ßs✭ ⑧✬✤ ✬✺

✶✴✧✤❈ ✪✮④Ø✮t■✮t❑✻✬★❏

⑨✬★ ✬✴✺s⑩✩✤✯✤✥ ❉✪✴✵✬✿

❊✱⑥❶●✱

❷✱ ✬✤✩④✸★ ❑✺✤✸ Data Type,

Data Series ⑦✸❸ ▲✮✧✥

ß✾✴✷  Next ❆Ø❹ ⑨❁④

✶✤✥✱

❺✱ Chart Elements ⑦✸✬✴✷

✵✽✮❻✴s❼ ✬✧❑✮✪✥✿❏ X-Y

⑨❽ß✾✴✧✤❈ ❾✶ß✾✤s✩

t✹✺✤✥✦ ⑦✸✴❑ ✭✷✥✤✥

❉✪✴✵✬✿ ❊✱⑥❋●✱

❿✱ Finish ❆Ø■✴✷ ❍✴✯★ s✪➀✤✥✱

✵✽✮❻★ ✧✼✴❂✴t✣➁ ✲✭✴ ❁➂✤

❾✶ß✦ ➃✹t✫✮✽✴❂★ ✥✰✩✤✬✷

✵✽✮❻✤✥✦ ✬✫✮❇✮✯✰✱ ❁✮➂ß✦

t✢❑★ s✪➀✮➄ ❁❇✯✺✤✬★✱

➅➆➇➈➉➊➋ ➌➍➎➏➐➑➎➒➓➔➉→

➣↔➍↕➙➛➔➉➊➜➏➊➝ ➞➈➉➟→

↔➠➡➆➢➤➏➝➏➛➏➤➢➥

➌➦➏➜➧➨ ➜➏➩➢➛➨

➛➫➢ ↔➭➤➓→➥

➌➦➏➜➧➨ ➜➏➩➢➛➉➜➏➍➦→ ➜➦➢➌➤➏

➛➫➢➥ ➯➢➲➡➳➏➵➑➧➨ ➎➏➸➝➢➛➉→

➔➯➢➤ ➛➫➢➥
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✎✏✎✑✎✏✒✓✔✕✖ ✗✘✙✚✛✜✖

✶✳ ✢✣✤✥✦✧★✩ ✪✫✬✫✣✭ ✮✯✣✰✱★✩ ✢✣✢✲✬✴ ✦✯✵✷✸

✧✤✣✪ ✧❪✵✹✱★✺❪✳

❭✻✼✽✾✿❀ ❁❂✼❃ ❄✼✻✽✾✿❀ ❁❂✼❃ ✿s❅ ❆❇❈s❃

J 19

AA44

B B13

123 P123

❉✳ ✯✥✢◆❊ ❋✭✪✣✩ ●❪✯❋✪✴ ❍✧✦✩★■❋◆❏❊✥✷✣ ❉❑✶▲

■❋✥✢✲✣✩✣◆P ✪P▼✵ P✣❖✵◗★❘❙●✸ ✪★✭✺✸

✮✧✦✩★❚✣❯✸ ✰✩★❱★✺❪✳

❲ ❘✣✭ ❫★❳✣✭ ❊❪✴ ✮✧✦✩★❚✣✺✥✪✳

❲ ❉❑✶▲ ■❋✥✢✲✣ ✶ ◆✢❨✣✩★❩✸✯✩★✹✸✳

❬✳ ❉❑✶✶ ◆P ◆●❴●●✸ ❍✧✪★✲✱✥❨❵ ✦✪✲✫✷✣◆P ❛❜✸

■✣❝✪✫✣◆P ■❋●❞❡❢✩★✹✸ ✯✥✢◆❊ ✧✤✣✪✩✣✭

❋✭✪✣✩✣✲✣✺✥❣✰✸✳ P✣❖✵◗★❘❙●✸ ✪★✭✺✣✭ ✐✦✰

✱★✰❥✪✩✣✭ ✧✤✣✪ ✰✩★❱★✺✣ ❦◆✪ ■❋●❞❡❢

✪★✹✥✪✳

❇④❧

❭♠♥
♦✻♣ ❂✾✼✾qrt♥ s❃❇✉✈④✇ ①✿④

✶ ✪★●❱✦❚★②✸ ▲❉▲▲✶③ ▲③⑤⑥⑦❬

❉ ✪⑧❪✵ ✶✶⑦⑨❑✶❉ ✶❬⑨✶▲❉⑤

❬ ✢✩❋★❊✸ ⑨❑✶❬✶⑨ ⑨✶⑤❉⑨⑨

⑨ ✦✪★❩✣✦✺★❊✸ ✶⑨③❬❑❉⑦ ✶▲✶▲⑤✶⑤
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✰❀❪❉❊❋✻ ✼✵✸❑ ●✸✷✦❩❪✮❊✼✧✭✬ ✬✫❀ ✫❃❫✧❏

✦❦✧✭✷✽✵✾ ✬✷✮❃❴❑ ❡✧❵✵✺✻ (Virtual Labs) ❚✾✵❖✩✿

✲❜✵✫✴ ✐✧✦✩✯✸✰✧P❋✻ ❀✦✺❀✼✧✽✧❏ ✦❦✧✭✷✽✵✾

✥✦✧★✩✪✩✫✬✭❄✵✺❆✵❂ ❚✾✩ ❡▼❁✼✧❊✩✿ ❚✬✭✷❑ ❃✷❡✸✩

✲✼✵✽✩ ✰❀✷❃✭✫✳✴✧❂✿

❝❞❢❣❥ ❧♠♥❧❧♦♣q r❢❝s♥t✉♣q

✲❜✵✫✴ ✯✰✰✈❂ ✲✷✮✼✷✽✫✳❘✷❀✷✽✵✾✸✩ ❯✫✇❈✧❂

▲✴✺❋✻✫✺✧❖✧❊✩ ❯✾✩ ✲✷❋✻ ✲✷❀❪❉✷❇✷❘✵✥❖✧①

❯✫✇❈✧❂ ✫✫✬✬✷②❁✼✧✮✾ ✰❬✧✮③❋❆✧❊✩ ✲✼✵✽✵

❃✵✪✵✼✵❙✸✩① ✬❁✸❁✦✩✸ ❀❨✰❋❆✵❙✬④ ✬❁✸❁✦✩✸ ✦❴▼✧✬

✬✷✥✐❛❋❆✵❙✬④ ✬❁✸❁✦✩✸ ✼❊✬✵❂ ✲✷❄✬✵❂ ❀✵❃✷✭✵❂

◆❙✬✿ ●❋✫✲ ❯✫✇❈✧❂⑤ ❚✬✫✭❈✧❂ ✥❃✮✾✧❊✩

✲❜✵✫✴ ✯✰✰✈✶✷✲✵ ❀❨✰✬✵❂ ▼❂❱✷✭✵❂ ❡▼✷❇✷❀✷

✽✵✾✸✩✿

✲✧❂ ✐❴✦✷✽✵✾ ✬✧✭✵④ ✺✵✴✷✽✵✾ ✫✬❙❂④ ✲❜✵✫✴

✬❪✴✵✺✻ ✲✷✮✼✷❇✷❀✷✽✵✾ ✦✧✼✯❱✷✺✻ ❯✾✷✬✫✭❈✧❂

⑥⑦⑧⑨⑩❶❷❸❹❺

❻❼❽❾❿➀➁

➂➃➄➅➆➇➅➈
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✤✥✦✥✧★✦ ✧✩✪✫✤ ✤✬✭✮✯✰✱✲✤✳✫✴✭✵✫✶ ✷✉

❪✸✫✹✺✻✼✽✵✫✾ ✼✿❀✱❁✴✬❁❁✽✫❂ ❃✬✹✰✬❄

✼s❅✤✳✫✴★✶ ✷✤✳✬✼❆ ❁✴✬❁✫ ❇❁✰❈❁❉✴

Ø✬✼❊ ❇❪✭✦✥❁✦❁❋ ❃✬✻❋ ✮✫✧★❇✦●✫✧✱

❁✽✬❂ ❪❍✬❏✬❅✱❑★✶ ✷✉ ❁✴✬❁❁✽✱✼▲ ✧✩✪✫✤✾

✭❃❉✬❅✱❁❑★ ✰❃t✬❆✫❄✱❁ ▼◆✦★ ❖P✱❃✬❁

✧❦◗★✰✸✹✮✬❃✬❁❋ ❘❪✭✳✫❙✬❏✱✭❪✫❆✱✾

❇❪✳✫✧✰✫✴★✶ ▼◆✫❂ ❪✸✫✹✺✻✽✬✼❆ ❁✴✬❁✫

✧✩✪✫✤✾ ✰❃t✬❆✫❄✫❚ ✧❯✫✳✬❄✱◆

✧✬✰✱✭❆✯❚ ✭✧✫❱★❲ ★ ✼✤✳❀✱❁❋ ✷◆✱❑★✶

✼▼✶▲✬❳✧★❁❦❋ ❨✱❩❆✬❃❁★✧✬❂ ❘❋✼s▲✱Ø✬

✳✬❅✱✲ PhET ✷Ø❉✼✰✫❉✱ ✭✧✫❱★❲★✼✤✳❀✫✴★✶

✷✦★ ❘❪✭✳✫❙✬❏★ ❃✰✱❄★ ✿✬❆ ❇❪✤✹Ø❃✻❋

✼✿✳★✦✱✭❃✫❄✫✾✶

④❬❭❫❴❵❛ ❜❝❞

❡❉✱ ❪✸✫✹✺Ø✬✼❊ ✦✫❪❃✬❆ ✰✫❀✱◆

✦❃✱✧❉✬❏★ ❢✦✬✼❆ ❁✴✬❁❁✽✱✼▲ ✧✩✪✫✤Ø✬❂

✤✥✦✥✫✧✾ ❘❑✫❁✱◆✱✭❑✫❣ ✷✉ ❇❪✦✬✪✫✧✾

✼❱❲★ ✧✬✰✱✭❆✯❚ ❘❪✭✳✫❙✬❏★ ❃✬❉❈◗✬❄✱◆✦★

▼✻✼❃✳✫✴★ ▼◆✱ ✭❃✫❄✫✾✶

✐❥❧♠ ♥♦♣qr✈✇① ②③⑤⑥⑦⑧⑨ ⑩ ♥❶❷⑧❸❹

❺ School Resources ✤✬✪✫❙Ø✬❂ ❃✬◆✱ ✼❱❲★

✭✧✫❱★❲★✼✤✳✹ ✦✱❀❄✱❁✶

❺ Play with Sims ●✬❄★ ✼✿✳★✦★ Physics

✤✬✪✫❙Ø✬✼❆ ❪✸✫✹✺✻✽✱✼▲ ❁✴✬❁✫

✧✩✪✫✤✾ ✰❃t✬❆✫❄✱◆✦✬❃✱✲ ❇❪✤✹Ø❃✾

❁✼❑Ø✱❁ (States of Matter)✶

❺ ✧✬✰✱✭❆✯❃✬❂ ●✬❄★ ✼✿✳★✦★ ❢✤ ❇❪✤✹Ø✬

s✬❄✱❁✶

❺ ✭❻❲★✧★ ❡✫❱★ ✰✫❲✹ ✧✬✰✱✭❆✯❃✬✼❆ ❇❪P✫❃

❼✫❆❁Ø✬❂ ▼✼❽✵✫✾ ✧✉❁❉✥✻❋

❘✼❑◆★ ✿✬❇✦✾ ❾✶❿ ✼❊ ✧❯✫✳✭Ø✫✼▲

✰❃t✬❆✫❄✬ ❪❉❈◗✴✾ ✼✿✳★✦✱✭❃✫❄✫✾✶

❺ ✿✬❇✦Ø✬❂ ➀ ▼◆★ ✰✫✹❄★ ✼✿✳★✦✳✬▲Ø★

●✬❄★ ✼✿✳★✦★ ❡❉✱ ❪✸✫✹✺✾ ✦✬❉✼➣

▲✱❄✱❁✶

❺ ➁ ▼◆★ ✰✫✹❄★ ✼✿✳★✦✳✬▲Ø✱ ❃✬◆★ ❢❃✱

✭✳✫❼✥✰✫✳ ✦✫❪❃✬❆ ✳❦✴✬❲★ ✦✬❉✼➣▲✱

❄✱❁ ➦oC ❢✼✵➂✬❂ K➃✶

➄➅➆➇➈➉ ➊➉➋ ➌➍➎➏ ➐➑➒➓➈

✮✫✧★❇✦✤✱✾ ❙✴✬✦✤✱✾ ❪❍✬❄✱◆

✦✬❃✱✾ ❪❍✬s✬❄✱◆✦✬❃✱✾ ✧❯✫✳✬

❄✱◆ ✷❊❀✫➔❈✤★ ✧✬✰✱✭❆✯❃✱❁✽✱✼▲

✭✮→❉✰✫✴★ PhET✶ ❢✭✰❉✬❄✳✬✼❆

✭❁✫✽❀✫✭↔✫ ✧✹✤❁❆✫✮✫❆✳✬✼❆

(Universtiy of Colorado Boulder) ❡❉✱

✧✩✦❇❽ ✤✬✸✥✫✪✥✫✧ ✤✬✪✤ (Open

Educational Resource) ✭❇❪✫❼❁★▲✫✴★

✷✤ ✦✳✫❀✫❄✱◆✦★✶ ✼❃✫✭↕❂

✭❼✦✫✤✫✳ Carl Wieman ❖✴★ ❿➙➙❿

❂ ✷✉ ✭❇❪✫❼➔★ ❖❉✾✪✬❏✦★✶ Physics

Education Technology ▼◆✦✬✼❊

✿✱❉✱❄✭s❉✫✴★ PhET. ❱✬✧✬❁★✧★

❪❍❃Ø✬❃✱✲ ✧✬✰✱✭❆✯❃✱❁✽✱

✰✫✳✬❅✫✴★ PhET ✦✱▲✻✬✳✼✦➂✬❆✱✾

✦✫✰✧✬✳✫✼✦✦✼◆ ✰❲✱ ✮✫✧★❇✦✮✫→

❁✽✬✭❆❄✱✾ ✷✉ ✭❇❪✫❼❁★▲✬✼❊

❇❪✤✹Ø❃✾ ✤✥✫❪✬s✬❄✱❁✳✱❑✫✳✬✶

✼❱❲★ ✧✬✰✱✭❆✯❃✱❁❋ ❡✫➛✼✼❆

❃✬❆✱✾ ❆✪✥✰✫✴★✶ phet.colorado.edu

▼◆ ✼✤↕★ ✤✬❆✫✧✾ ❘❪✭✳✫❙✬❏★

✼❱❲★ ❡✫➛✼✼❆❚ ✧✬✰✱✭❆✯❚

❆✫↕✬❂ ❇❪✭✤✮✬❄✫✤✱◆✦✫✴★✶
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❳✥✦✧★✩✸★✩✰✹ ✺✉ ✦✻✥✼✽✹ ✾✿✭✧

✭✦✷✰s✥❀✰❁✰ ✾❁❂ ✬★s✰✲✩❃❄ ✧s✰✳✰ ✴✥❅★❆✰

❳✷✰✹✵ ✺❳★✧✥✸★ ❇★❈❳✹ ❉✵❊ ❋ ● ✾❁✯✸✥❍

✭✮✯✰✱★✸ ❏❑❅★❋ ▲★✳❂ ✭❇▼✰✴✵ ❳✰✯✼❁❂

✴◆✲❏✥✼❖★✭✩ P✲✷✥✴◆✴◗ ❘✦✲✸✥❙★❆❂

❳✥✦✧★✩ ✴✰❀✸❂✳✰✴✲✸✥ ✴❚❑✰✴✲✸✥ P✴✥✹✵

P✪❯✫s✥✸ ❳✥✦✧★✩ ✾✱★✳❱★❲✥❋ Esc

❏❑❅★❋ ▲★✳❂ ✭❇✸❂❳❂ ❳✥✦✧★✩ ❴★✷s✥✸★

✧★✩✧★✼✱✥✹✵

✩❍★❳s✥✸ ✺✉ ❈✦✪✼✱✧✱★❋✧★❁❂ ✧★✿◗✳❂

✾✭❨❩✥✹ s✧❬★✩✥✸★❭ ❪✷✹❫ ❈✻✥✪✴✹❫ ✪✥❳✴✹

✾❁★✪✸★❋ ❵❳❂ ❛✪❴✸★✩✥❅❂ ✴❅★✴✴◗ ✪❍✭✷

❛✯✰✱✥✸★ ❴★❳★✭❇▼✰❁❳❂❭ ✦✻✥✼✽✱★✭❜

❳✥✦✧★✩ s✥❀✰❁❳✧✰✬✷★❆❂ ❛❳★✭✩ ✴❅★✴✴❍✰✭✯

✬❦❝✥✪✱★❋ ✾❨✰ ✪✫❳✫✥✬s✥❅❂ ❘❞✥✴✰❁❳❂❭ ✶✷✰

✧★✷◆❡❅✳✰❀★✮❂ ❳✸✥❀✥✳❚✵

④❢❣✐❥❧♠ ♥♦♣

✧★✿❍✰✭✯ ❯✥✬❂❈❳ ✦✥q✦✰✬❂❳✴✱★✭✩ ✶✷✰

✦❑★✴ r❉✵●t ✧❋✴★✸★✷★✳✰❁✰✵ PhET ✲✬✥✈❂✇❂✭✪✸✼

✬①✥✸✲✱✥✭✯ ✺✉ ✦❑★✴ ✦❚✼✱★✸✥✳✰✴✵

②③ ⑤⑥⑦⑧⑨⑩ ❶⑥❷⑥❸

❹③ ⑦❺⑥❻❼❽❾❿➀➁ ➂➃➄❶⑥❷⑥❸

➅③ ➃➆⑤➆➇➈⑤ ⑦❺⑥❻❼❽➉ ⑤⑨➊➀➋➁❿➌⑥❸

➍③ ⑤⑥⑦⑧⑨⑩ ➎➏➐⑨❷➈ ❶⑥❷⑥❸ (oC ➑ K )

➒➓➔→➣↔ ↕↔➙ ➛➜➝➞➟➠➡➝➞➢➞ ➤➥➜➞ ➦➥➝➧ ➨➥➩➫➣

➭➯➲➳➵➸➺➻ ➵➭➼➽➾➚➾➪➶➹➘➳➴➷

✬❂✴❚◗ ❯✥✬❂❈❳✩✥❏★❋ ✲✧✷★❑❂

✭❇✸❂❳✰✲✧✥✳✥❄ ✴❱★✸✥✱

✦✷◆❡❅✿◗ ✲✦✥✩✰✹ ✧s✰✳❂

✲✬✥✈❂ ✇ ❂ ✭✪✸❀★✭❜ ✬①✥✸

✲✱✥✭✯ ✭❇▼✥❄ ✴❱★✸✰✹✵

✸✽✥✼✽ ✲✩✥✴✱❂ ✧✯✳✰❁ ✶✷✰

❯✥✬❂❈❳ ❈✦❳★❝✥✬✱★✭❜

✦✴✼✮❂ ✲✬✥✈❂✇❂✭✪✸✼ ❘✦✲✸✥

❙★❆❂ ✴➬✫❚❑❀★❋ ✬➮❃❂✯★✭❆✯✰

✳✰❁❳★✭✧ ❯✥✬❂❈❳✬★s✰

✲✩❃✧✰✴◗ ✾❁✰ ✦❀✸✥✹✵ ✺✪

❘✦✲✸✥❙★❆❂ ✬➱◆✼❅✲s✥

❛✦✴✯✴✷✲s✥ ✧s✰✳❂ ✾✱★✭✮

✯✥❄ ✬✥✃★✳✥✱✸★✯✿❍★❋

✧✯✳✰❁✲❳✥ P✸ ❯✥✬❂❈❳

❈✦❳★❝✥✬✿✭❍✲✮✥✩✰✹ ❛✯✰

✱❀★✸✥✧✰✹ ✦q★✳✥✧✰✹ ✬✥✃★

✳✰❁✰✵ ✦✩✲✮✥❱✰✹ ❯✥✬❂❈❳

✪✬❂❳✰❳✴❍✰✭✯ ❯✷★✮✴✼✮❂

✾❁❳★✲✧✳✥◗ ❛✪✭✸ ✧★✷◆

❡★✳✰❁❳★✧✰✹ ✦q★✳✰❁❳★✧✰✹

✬①✥✸★✳✰❁ ✷◆❳★✸★❋ ✩❍★❳

s✥✳★✸✥✸★✷★✳✰✹ ✬★s✰✲✩❃✧✰

✴◗ ✧★✼s★✳✰✴✵ ✶✲✷ ❯✥✬❂❈❳

❈✦❳★❝✥✬✹❳✭❁ ✪✫❳✫✬❂❳

✬✥①❇✷✫✿❍★❋ ✾✿✭✧✭✸

❩✥s✥❅❂ ✭✦✷✰s✥❀✰✴ ✾❁❂

✧★✷◆❡★✳✥❄ P ❈✦❳★❝✥✬

✭✱ ✧★✸❈❨★✳✰❁ ❐✯✴✿

❍✰✭✯ ✪★✩✴◗ ❈✴s◆✴✷★✳✥❄

✺✪✸★❋ ✴❱★✸✰✹✵ ✺✿✭✧✸✰❒

✬★s✰✲✩❃✧✰✴✭❍ ✺❜❀✥✴❂✇◆✪❂

✬★s✰✲✩❃✧✰✴◗ ✾❁✰ ✦❀

✸✰❁✰✵ P✴✥❯✭✱✸✰✹ ✧❡❈❳

✿✭❍✸✰✹ ✴✰❀★❆❂ ✦q★✳✰❁ ✬❂✭✇

✲❩❀★✸✹❫ ✭✴❮✥✼✬❂ ✾❁★✪

✬★s✰✲✩❃❄ ✲✬✥✈❂✇❂✭✪✸❀✰

✴◗✳❂ ❘✻✥①✷❅✿❍✥❅❂✵
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■✎✏✑✒✓✔✕✖ ✗✘✙✚✛✜✢✖■✣

④✤✥✦✧★✩ ✪✫✬

❭✭✮✯✰✱✲ ✳✴✵✶✷✸

❪✴✹❪✰✵ ✶✸✺✻✭✱✼

❛✱✽✴✾✰ ❪✿✭✺ ❀❁❂❃❄

❈❅✭✱✲ ❆❇❉✻✭✾✭❊✰

❋✰❂  PhET ❆✵✴t✶✽✶

✱❅s❉ ✵●✴s❆✻✴✱✲

❈✸✶ ❪❍❉✻✭s✴❊✰✺❂

❏❑▲
▼◆❖P◗❘❖
◗❙❚❯❖❱

❏❑▲
P❖❲◗❘❖
◗❙❚❯❖❱

P❖❲◗▲
▼◆❖P◗❘❖
◗❙❚❯❖❱

▼◆❖P◗▲
P❖❲◗❘❖
◗❙❚❯❖❱

❳❨❩❳❳❬❫❴❵ ❜❝❞❡

❳❨❩❳❳❢ ❣✐❩❝❫❥
❦❳❝❡

❳❨❩❳❳❢ ❣✐❩❝❫❥
❧❳♠♥❨❡

❳❨❩❳❳❬❫❴❵ ♦♣♠q❡

r✉✈✇ ①②③

⑤❂ ✱t✽✭✱⑥ ✵●✴s❆✻✴✱✲ 120 oC s✭⑦ ⑧⑨

⑩✼✸❶✴✷✸✺✯✰✱✲ ❷❅❸ ✷❪❹❉✳✭❺✭❻✶

✵✶✷✺❼❽❆❾✴✿✶ ❆✵❅✶ ✱❇❿✰✺❂

❃❂ ✱t✽✭✱⑥ ✵●✴s❆✻✴✱✲ ➀✾✴❅❸s✭⑦ ⑧⑨

➁✴✺✶✵✭⑩✱⑥ ❇✭✷✸➂ ✷❪❹❉✳✭❺✭❊✰✺❂ ❈✸✭✱⑥

✵✶✷✺❼❽❆❾✴✿✶ ➃✲✰✻✶ ❆✵❅✶ ✱❇❿✰✺❂

➄❂ 350K s✭⑦ ⑧⑨ ⑩✼✻✭✱⑥s✰➂ ➅❉➆➇ ❅✴✸✺

✻✭✱⑥s✰➂ ❷❅❸ ✷❪❹❉✳✭❺✭❻✶ ✵✶✷✺❼❽❆❾✴✿✶

➃✲✰✻✶ ❆✵❅✶ ✱❇❿✰✺❂ ❷❅❸ ✸✴✾✸❛➈➂

✱❇❿✰✺❂

➉❂ ➀✾➂➊ ✷❹✴❅✺➂➊ ❅✴✸✺➂ ➃❋❼ ❷❅❸✺✯✭✼✰⑨

✺➋✭✺✺✯✰✱✲ ❇✼❭➂ ✱t✽✭⑦ ❭✭✾❼➌✭❻✶ ✺✰➍✭❺✶

✸s✴➍✴❊✰✺❂

➎➏➐➑ ➒➓➔→➣➑ ↔↕➙➛➜➝➏➞ ➟➣➔➟➟➠➛↔➡ ➢➤➔➜➥➦➎➟➞➧➨ ➩➫➛ ➭➏➯

➭➛➲➏➟➛➳➛➵

➸ ✺➋✭✺✺✯✰✱✲ ⑧➺❉⑩➂ ➻ ❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂

➸ ✺➋✭✺✺➼ ✸➽✭✼✰⑨ ❷✺✼➂ ➻ ❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂

➸ ✺➋✭✺✺➼ ✸➽✭✼✰⑨ ➅✺❉❾➋➂ ➻ ❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂

➸ ✺➋✭✺✺✯✰✱✲ ❇✼❭➂ ➻ ❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂❂

r✉✈✇ ①②➾
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■✎✏✑✒✓✔✕✖ ✗✘✙✚✛✜✢✖■✣

✶✳ s✤✥✦ ✧★✩ss✪✫ ✬✭✮✯✰✪✱✫ ✪★✲✭✴ (phet.colorado.edu) ④✵✰✷✸✭✹✦

✺✻✼✯✽✴ ④✵✷✾✿❀❁❂ ✺s❃✿✯✺✳

❄✳ s✤✥✭✴ ❅❆ ✮✥✯ ✬✭✮✯✰✪✱❀✯✺❇✭✴ ❀✭❁❇✯s✼ ✸★✬✦④✽✵★❈❁❇✯✮★❉✭

✲❴s❊❋✷ ✺s❃✿✭ ④✵✷✾✿✭❊✭✹✯ ✰❀★●✯✺✳

P❍❏❑▲▼◆❖ ◗▲❘❑▲▼▲❙❚

❯❱★✮✭✽❲❉✵❈❀✿✭s❳ ❨★❩✮★❉✭ ❀✭❁❂ ❬★❭★❇❪

❭✻✵❁❂ ✷❭❉✦●✯✺❉✯❪ ❝✷❉✯s✼ ④✵✰✽❱✺✽✺❂

❀✭❭❲❫✭●✯✺❉✯❪ s❵❉✦✽✭❋✯❃★✺✯✮✰❛★✳ ❭❃✯

✷❭✺❂●✭✼❉✭✴ ❜④✽ ✰✺★❞✯✺❇★❞✦ ❅❆✽✦❡ ✵❭✬✦✵❭❪

❢❣✭●✯✐ ❭❃✯ ✷❭✺❂●✭✼❉✭✪★s❞❥✭✴ ❦

✰✺★❞✯✺❂ ❅❃★✺✯❪t ❝✰❛✳ ❧✉ ✰✺★❞✯✺❂ ✽♠✭✴

❜s♥❥✭✪✯❪ ✲❴✮✯✰❃★ ❜✐✯ ✵❭✭✰✸★❬✭●❞s✮❥✭✴

❀♠❂ ✧✐✭✪❬✭✺❪ ❵✭④✽❁❂ ✰❀★❋✦✲✯●✭✴ ✷❭✹✦

❝✷❉✯s✼ ❝❇✷✯✺❂ ✽✭❋s❊✼✯✿✭ ❀✭❩✮❀✿✭✴

❜✿✯✺❉★❞✦ s❵♦✯✐✽✦✳ ✺♣❱✻❋q✭✴ ✪❨❱✮★❉ ❵✭✪

✰✬★✤✦✥ ✦s✷❉q✯✺❇✯s✼ ✬r★❉✰✿★s✼❉✯❪ ❧✉

④✵✷✾✿❀❁❂ s❵♦★✫ ✺✈✭❉✯❪✳

❯❱★✮✭✽❲❉❭✻✵❁❂ ✷❭❉✦●★❀✯❪ ❝✷❉✯s✼ ❝❇✷✯

✺❇✭✴ ✇✷✸❱✮★❉ ✮★✥❁❂ ✷❭✯✿✭ ❀✭❭❲❫✭●★❀✯❪

✬r★❉✭●✯✐ ✰✬★✤✦✥✦s✷❉q✯✺❇★❞✦ ❯✭✰❉★❯✭④✲t

✰④①★❉✭②✦ ✰❯❱★✮④✼✭ ✽✯✼❁✭❉✷✳ s❜✳✼✭③✬✦✺✻❂ ❩✦❀✯⑤

✪✭❀✺✦✬✭✴ ✷✭⑥❱★❨❱★✬ (Education) ✵★✰●❯✯✺❂s●★❊

✮★❞✦ ❯✭✰❉★❯✭④✲ ❅❂s❊✼✯✿✭❉✭❋✯❆✽✦✳

❩❞✭✽ ✵❈❀✿✭❀✦ ⑦sq
✬r★❉✺✮★❉ ✧❭✯ ✰✬★✤✦✥✦
s✷❉q★❞✦ ❯✭✰❉★❯✭④✲✳

✷✭✷✭❬ ✧★❊✰q✥✭②✦ ✬✭⑧
❁❇✭✴ ④✵✷✾✿✭●✯✐ ✽❭
✿✭✴ ❧✉ ✰✬★✤✦✥✦s✷❉✾

✪❨❱✮★❞✦✳ ❩✦❀✯⑤✪✭❀✺✦✬✭✴
④✵✷✾✿✭●✯✐ “Geogebra 4”

✇❞✦ ❀★❪ ✵❈❀④✵✷✾✿

❀✿✭❀✦ ❅✵✰❉★❩✭●✯✐✽✦✳
✇✬✦④✽✭❉❉✭✪✯❆ ✬★✴✬✦
✲✾❩✦ ❉✻❞✭✰✷✈✦✬✭✥✭❉✭s✪

❝❬❱★✵✺❀★❉✭❭✯✐ ✮✾✺✬✦
✰r★✷✫ ❄⑨⑨✶ ✴ ❧✽✦
❀✭✾✮✭●✯✺❉✯❪ ❧✰❊★✈✯❪
s✮✹s❊✼ ✯✿✭s●★❃✭❭ ✭
●✯✺❉✯❪ s❵♦✯✐✯✳ ❧✽✦
✵✻✾❞✮★❉✯❪ ✬⑩✽④♥ ✰✬★

✤✦✥✦s✷❉✾ ❩❞✿✭✴s❊❋✽★
❞✦✳ ss✮●✴ ✰✲★✾✹①✦✬✦

(Michael Borcherds) ❜✐
✬✦✺✻❂ ❝❬❱★✵✺❀★❞✦ ❧✉
✰✬★✤✦✥✦s✷❉✾ ✷✭✺✬✭❊✭
s✹✼✯●✯✐✽✭✴ ④✵❬★❀ ✵❥✯

✷r✭●✯✐ ✮s✥★❭✯ ✷❱❶✭✳

❷❸❹❺❻ ❼❽❾❿➀

➁➂➃➄➅➆➇➄➈➉➊➋➁➂➃➄➅➆➇➄➈➉➊➋➁➂➃➄➅➆➇➄➈➉➊➋➁➂➃➄➅➆➇➄➈➉➊➋➁➂➃➄➅➆➇➄➈➉➊➋
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■✎✏✑✒✓✔✕✖ ✗✘✙✚✛✜✢✖■✣

◆✤✥✦✧★ ✩★✪ ✫✤✬✭✮✫✤✥✯ ✥✰✱✮✲ ✫✮✳✴✧

P✵✶✷✸P✵✹✺ ✶✻✸✼✽✾✽✿❀✷❁ ❂❃❄❅✽

✹④❆✸❇ P✸❈❉❊ ❇✵❋●❍✵❏❑▲ ▼✿❖◗✸❊

✻❦❉❋❘❙❚✸❯✽ ❱❂✵❈❃❲❂✽❳ ❨❩✵✹❂❊ ❬▲❭❪

P✵✶✷✸P✵✹✺ ✶✻✸✼✽✾✽✿❀✷❄✵❫ P❘✸❴✵

❂●✷ ❇✵❁❴✵❂✵❉❵❏✽ ✻❛✸✷✵❏❃❅ ❆✸❋✸❚❊

❜❑❚❃❉❵ ❝❞✽▲ ❱❀✿✷◗✸❊ ❉❑❡❙❚✸✷✵❡✸❯✽ ✹❉❴●

❉ ❋✵ ❢✵ ❡❃❲❂✽▲ ❝❣✸❛❋❯❴✸✷✵✐ ✺✵❥❃

❏❵ ❀❋✷✽❏❃❅❂❃❴✸✷✵ ✺➦✿❧❡ ❜❑❚❃❉❵ ♠

▼❅❜✷✸❚✿❧❜❃♥✵✷ ❉❑❡♥✵❈✸❯✽▲

♦♣qrst✉ ✈✇①

②③⑤⑥⑦⑧⑨⑩⑧❶❷ ❸⑤❹❺❻⑤⑥

P✵✶✷✸P✵✹✺ ✶✻✸✼✽✾✽✿❀✷❄✵❫ ❋❞✽

❀❋❉❵❏✵❜✷✵✿❈ ✶❉✸❼ ❀❋❢✽ ❽❚❏❃❅❂✽

▼❙✿❇✿✷❅❃ ✶❇✸❏✸❊▲ ❴❑❅✸❊ ✹❾❑❧✽ ❜❑❚❃❉❚✵❫

❇✵❅✽ ✿❩❄❃❀❋ ❀❋✷✽❏❃❅❂✵❇❃❲ ❜❑❵

(Segment Between two Points) ❂✵❋✿❿❜❃♥✽

✹④❂❈♥✵❫ ❋❞✵❜♥✸✷✵ ➀✵❏✽ ✿❩✷✽❂✽ AB

▼❅ ❀❋ ❀❋✷✽❏❃❉▲ ❱❂❃✶④✸✿❈ CD ▼❅

❀❋✷❃❊ ❀❋✷✽❏❃❉ ❨❩✵✹❂❊ ❬▲➁❪▲

❀❋❉❵❏✵❜✷✵✿❈ ✶❉✸❼ ❽❜✷✸❚

✿❧❜❃♥✸➂ ❱❦ ❀❋❉❚❃✿❜ ✻❊❾❴✺✵❥❃

❽❜✷✸❚✿❧❜❃✶♥❞❂❃❞✽▲ ❱❂✵❇✸✷✵ ✺✵❥❃❏❚❃

❴✸✷✵ ✺➦✿❧❡ ❜❑❚❃❉❚✵❫ ❨❩✵✹❂❊ ❬▲❭ ❫ ✹❾❑❧✽ ♠❪

❇✵❅✽ Intersect Two Objects ❜❑❵ ❂✵❋✿❿❜❃♥✽

❋❞❃ ❀❋❉❚✵❈❃❊ ➀✵❏✽ ✿❩➃❃❉▲

✶❉✸❯❃❉❵ ❽❚❏❃❅❂✵❇❃❲ ❜❑❵ (Angle)

❂✵❋✿❿❜❃♥✽ ➄✸✶❋✸ ✶❉✸❯✵✿❇✷❃❊

❇✵❁❯✷✵❏❃❅ ✺✵❥❃❏✿❚ ✹④❣❍✵❯ ❣✵➅✷✵❫

➀✵❏✽ ✿❩✷✽❂❃✶❇✸❏❑▲ ❱❇✵ ❽✹④❣❍✵❯❣✵➅✷✵❫

➀✵❏✽ ✿❩✷✽❂✸❫ ➣❂❃ ✶❉✸❯✵✿➆ ❽❚❀✸✷✵❋✵❏❃❊

❈➇✵❏❃❉ ▼❅❃ ④❋●❍✵❢❃✶❇✸❏❑▲

❇➈❵ ❱✶❧✸❵ ❀❋❢ ❩✵✹❂♥✵✿❈

➅●❁➉❙❚❃✿❜ ➊✸❇❊✐ ❩❈✵❧✵❏❃❅❂✵❇❃❲ ❜❑❵

(Move) ❝④✶✷✸❾✵❢✽ ❴✸✾❊ ❀❋❃♥✸➂ ❉➋✵✷❃❊▲ Move

Tool ❂✵❋✿❿❜❃♥✽ ❀❋❉❚❃✿❜ ❽✹❾✺✵❥❃❏❚✵❫

➀✵❏✽ ✿❩✷✽❂❃✿❉✸❞✽ ❀❈✵❢❃ ❴✸✾✵✶❇✸❏❑▲

✶❉✸❯✵✿➆ ❽❚❀❃❉❵ ❀❘❂❘✸✻✿❧❜❃❅❂❃

❇✵❋●❍✵❏❑▲

◆✤✥✦✧★ ✩★➌ ✰➍➎➏✰➍✧ ➐➑➏➒✤➓✤➍✤➔→↔

↕◆➙→➛➍✴➜ ✫✤✬✭✮✫✤✥✯✭✤➝ ➛➍➓✦➏

✰➞✤✴ ✩★✪

➟▲ ❩❈✵❧✵❏❃❅❂✵❇❃❲ ❜❑❵

♠▲ ✺✵❥❃❏❚❃❴✸✷✵ ✺➦✿❧❡ ❜❑❚❃❉❵

❭▲ ❀❋❉❚❃❴✸✷✵ ✺➦✿❧❡ ❜❑❚❃❉❵

➁▲ ❈❊✺❙❚❃❊ ✻❴✸❖❋❙❚❃❊ ❀❋✷✽❏❃

❅❂✵❇❃❲ ❜❑❚❃❉❵

➠▲ ✺❛❃➇❃P❙❵ ❀❋✷✽❏❃❅❂✵❇❃❲

❜❑❚❃❉❵

➡▲ ❀➢♥❙❵ ❀❋✷✽❏❃❅❂✵❇❃❲

❜❑❚❃❉❵

❬▲ ✶❉✸❯❃❉❚❃❊ ❽❚❀❃❉❚❃❴✸✷✵ ✺➦

✿❧❡ ❜❑❚❃❉❵

➤▲ ✿❜❉✽➥❃❉❵ ❇❫❉❃❅❂✵❇❃❲ ❜❑❚❃❉❵
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■✎✏✑✒✓✔✕✖ ✗✘✙✚✛✜✢✖■✣

◆✤✥✦✧★✩✪✫ ✬✤✭✮✩✯ ✰✱✲✮✩✯ ✳✴✵✴✯

❭✶✷✸ ✹✺✻ ✼✽✶✾✿❀❁❂✶❃❄ ❅✺❆ ✹❇❂❈

❛❉❊❈ ✹✻❈ ✹❋✽❆●❍❏ ❑✶▲❈ ❃▼❖❈✽❈

✽❆❳P❆✹✺❆P ❃❛❭❆✹✶◗❭✶P❈ Object Prop-

erties ✽✶✺❃❘❙❆▲❆✿❚ ❯✾❱❀✸ ❋❲✶▲❆P

❨❀❋✿❂✶◗ ✹✺❖❆❃❙ ❭✶❳✹❆❩ ❊❈❃❃❬❋❆❩

❛❀❬❀❭❆❪ ❊❉✿✺❫❛❆❴❈❚

❵❜❝❞❡❢ ❣❢✐ Object Properties ❥❦❧♠❡

④♥♦♣qrs t✉✈

✥✦✤✇①✴②✯ ✮✰③⑤⑥✴✯

❊❀⑦❀✺❁ ✾❭❀❍❆●❆▲✶◗ ❭✶✷✸

✼✽✶✾✿❀❁❩ ✹✺❖❈▲❆P❃✽✷❃❭❖❀❁❈⑧

❅✾✺ ✾✺⑨❖✶◗ ⑩❶❀❂ ❛❷P❈ ●✶❸❆▲

❃❹ ❳❷❹❳❆❩ ❃❺❻❊✶❋❆❩ ❼❺✾❖❀❽✶✻❆

✼✿❛❛❀❖✶ ✾❖❀❨✶❱✶✻❀❁✾❶❀ ✼✽✶✾✿❀❁❩

✹✺❖❈▲❆P✽❈❚ ❯✾✽ ✼✿❛❂✶◗ ❨✶✾❖❀

❨✶✼●❖✶❋❆❩ ✼✽✶✾✿❀❁❩ ✹✺❖❈▲❀❩❚

✿❷❙❀❃✽ ●❾❆❲❆❨✷✸ ✹✺❖❈▲❆P✽✶

❭❆❪ ❙❷❹❆✿✸ ❿▼✶✼✽❩ ➀❚➁ ◗ ✼❽❷❱❈ ➂➃

❼❺✾❖❀❽✶✻❆❩ ✼✽✶✾✿❀❁✷❹❆❩ ❛❬❆

●❾❆❲❆❨✷❹❆❩ ❯✽✶◗ ➄❹❆❱❂✶◗

✹✺❖❈▲❀❻ ✿➅✶❖❆❩❚

❯✽✶❭❀❖✶ ❨✶✾❖❀❨✶✼● ❨❀❋✿❩

✽❆❳P❈ Polygon Tool ✽✶✺❃❘❙❆▲❆✿❚

✽❆❙➆✻❖❀❖✶ ❅✾✺ ✾✺⑨❖✶◗ ⑩❶❀❂

❛❷P❈ ●✶❸❆▲❹✶◗ ✼✿❛❛❀❖✶ ❑✶▲❈ ❃▼❖❈✽❈➇

✽❆❙✷✶❖ ❿➈➉❫➃ ●✶❸❆✹✶◗❂❃P ❑✶▲❈

❃▼❖❈✽❈ ⑩✹❊❀❭✶❱✶▲❆✿❚ ❯✾❱❀✸ ❋❲✶✻

✼✽✶✾✿❀❁❂✶❃❄ ⑩❹✹❆✿✸ ➄❃➊❀

❃▲❖❀❁❈⑧ ✾✿❀❁❆✿❹❆❃❙❖❆❩ ⑩❹✹❆✿❹❆

❃❙❖❆❩ ❙❷❹❆✿❹❆❃❙ ✼❽❷❱✶◗ ❭✶P❈ Distance

or Length ❿▼✶✼✽❩ ➀❚➁ ◗ ✼❽❷❱❈ ➀➃ ❙❷✸

✽✶✺❃❘❙❆❂❈ ✼✽✶✾✿❀❁❂✶❃❄ ❅❀✾✺❀

✹❇❂❆❩ ❑✶▲❈ ❃▼❖❈✽❆ ✾❭❀▲❷❚ ❯✾✽

❙❷✸ ✽❃P ❼❺✾❖❀❽✶✻❈ ✼✽✶✾✿❀❁❂✶

❭✿❂❈ ❑✶▲❈ ❃▼➋❆✾➌❀✸ ➄➊❈

⑩❹✹❀❁❈ ❭✶✷✸▲❈ ❋❲✶✻✽❈⑧ ❯✽❆

✾❺❀❃❋ Angle Tool, Area Tool ➄P✶✹

❼❺✾❖❀❽✶✻❈ ✼✽✶✾✿❀❁❂✶❭✿❂❈ ❑✶▲❈

❃▼❖❈✽❈ ❭✶✺➍➎✶✻❈ ❺❍✶✿ ➀❚➏ ❺❷➆❂✶❖❀

▲❆✿❚

➐★✮✩①➑⑥✩➒ ✫✱★✩①➑

➓➔→➣↔↕ ➙➛➜➝➞➟➠➡➣➢ ➤➠➥➦ ➧➨➦

Distance or Length ➩➫➭ ➯➲➳➵➸➺➻➼➽ ➾➚➪➶➻➹ ➘➻➴➽ ➷➬➮➱✃➱❐

Distance or Length ➩➫➭ ➯➲➳➵➸➺➻➼➽ ❒❮➻➳➪➸❰Ï➻Ð➱Ñ➻➹ ➘➻➴➽ ➷➬➮➱✃➱❐

Angle ➩➫➭ ➯➲➳➵➸➺➻➼➽ Ò➚➱ ➳➪➸❰➻➷Ó ÔÕÖ×Ø➶➻➹ ❒➲ÙÚ➻❰ Ù➻Ô➵➻➹

❒➪ÛÛ➸➵➻ ➘➻➴➽ ➷➬➮➱✃➱❐

Angle ➩➫➭ ➯➲➳➵➸➺➻➼➽ ❒❮➻➳➪➸❰Ï➻Ð➱Ñ➻➹ ➘➻➴➽ ➷➬➮➱✃➱❐

Area ➩➫➭ ➯➲➳➵➸➺➻➼➽ ❒❮➻➳➪➸❰Ï➻Ð➱Ñ➻➹ ➘➻➴➽ ➷➬➮➱✃➱❐

➾➚➪➶➱➷➩ ÐÕ➶Ü ÝÞ➻➼➱❐

ßà❜♠ ❣❢á

❵❜❝❞❡❢ ❣❢â ❥❜ãä❦❥❜❝åä❜æ çèé ❝❞❜ã♠❦ê❡
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12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
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■✎✏✑✒✓✔✕✖ ✗✘✙✚✛✜✢✖■✣

④✤✥✦✧★✩ ✪✫✬

✐✭✮✯✰✱ ✲✳✰✴✱

P✵✶✷✸P✵✹✺✷✵✻ ✼✵✽✾ ✿✷✸❀✸❁✵✷ ❂✵✹✿❃✵✼❄

❋✽❅✼ ❆❇❈ ❉❊●❍❏❑ ✼✻❏✸❑▲ ❅▼❏❄◆❈❏✾ ✼✻❏❈❖

✿✵✼❈❳ ▼◗✾ (Insert Text) ✿✵❇❅❘▼❈❃❄ ❙❂✵✹✿❑ ❚❯❱

❅s ✹❲◗❨❄ ❩❬ ❏✸❭❪✸❫✵✻ ❴✵❁❄ ❅❂❵❈❏❯ ✿❈❀❖❈❪❇❈❖

P✸s❏❃✵✻ Edit ✼❄ ✿✸❅❛✷✸✷✵ ❏✸❜❈❖ ✶✺✸❏❄❫✵✻

❝❪❉❞❡✸✷ ❉❊●❍❏❑ ❅❅▼❨❄ ❅❂✷❄✿❄ OK ❴✵❁❄

❅❂❵❈❏❯ ❏✸❭❪✸❫✵✻ s❢✵❣ ❉❊●❍❏❅❃ ❏◗▼❈✿✻

❝❏●❍❏❡✸❁❈❖✿✵✼❄ Object Properties P✸s❏

❃✵❅s ❫Ø❏❇❞❑ ❥❦✶✷✸❲✵❁✸❑❯

✹✿✵✶❏✸❜✽❧❈❑ ❡♠❈ ✺♥❈❢❈P✽❧❈❑ ❪❇✷❄❁❈

❖✿✵✼❄ Regular polygon ▼◗❧❈❑ ❥❦✶✷✸❲✵❁✸❑❯ ♦Ø

▼◗✾ ✿✵❇❘▼❈❃❄ ❏✸❭❪✸❫✵✻ ❇♣❈ ✺✵q❈❁✾

r▼✷✸❧❅❨▼❈❃❈✶t✸✾ ✺♥❈❢❈P❃✵❅✉ ❪❉✽❧❈❅▼

❋✈❑ ✼✻❏✸✼❈❳ P✸s❏❑ ✹❦✿❞✇❅❨▼❈❑❯ ♦Ø

P✸s❏❃✵✻ ❪❉✽❧❈❅▼ ❋✈❑ ✼✻❏✵ OK ❴✵❁❄

❅❂✷❄✿✸✻ ✺♥❈❢❈P❑ s❢✵❁❈❑❯ ♦✽❅✼ s❢✵❣

✺♥❈❢❈P❃✵❅✉ ✹❦✶✿❞❏✿❏✾ ❋❅①✸❅❁✷✸❜❄

❋❖❄ ✼✵❇❊✇✵❁❈❏❯ ♦✼✵ ♦Ø ✼✵●❡✵✿✵ ✼✵✽❧❈❅▼

✶②✸✾③❀✵✻ ✶❫❪❄ ❅❂✷❄✿❄ ❫◗✇✵❁◗❯

④✤✥✦✧★✩ ✪✫✪

⑤⑥⑦✱ ⑤⑧⑨⑩❶✴✱

❪❷❃❑ ❪❇✷❄❁❈❖✿✵✼❈❳ ❪❞✿❞❫❄✿ ▼◗❧❈❏✾

P✵✶✷✸P✵✹✺✷✵s❈♣❄❯ ❙❂✵✹✿❑ ❚❯❱✻ ✹❲◗❨❄ ❸❬❯ r❪

❹❅✿❺✸❡✸❅❜❖❈ ✶✼✸❁✸❑❯

❻❯ ❆❇❈ ✼✵❼✵✿ ✺✵q❈ ✶❏✹q❡✸✷❈❑ ❡❅♠✸❇❈

✺✵q❈❪✵s◗❅▼ ❏▼❖❈✶❦✸❏❈❖✿❈❡✸✷ ❪❷❃❑❯

❽❯ ❡◗❖❄ ✼✵❼✵✿ ✺✵q❈❁❧✵s◗❅▼ ❏▼❖❈✶❦✸❏❈❖

❪❷❃❑❯

❱❯ ❆❇❈ ✼✵❼✵✿ ✺✵q❈ ✶❏✹q❪❈❑ ✼✵❼✵✿ ❝❇❡❈❳

✿❈❡✸✷ ❪❷❃❑❯

❆❇❈ ✼✵❼✵✿ ✺✵q❈ ✶❏✹q❡✸✷❈❑ ❡❅♠✸❇❈

✺✵q❈❪✵s◗❅▼ ❏▼❖❈✶❦✸❏❈❖✿❈❡✸✷ ❪❷❃❑

❪❇✷❄❁❈❖✿✵✼❄ Circle with Center through point ▼◗✾

✿✵❇❅❘▼❈❃❄ ❇♣❄ ❪❞✿❞❫❄✿ ✺✵q❈❁❧✵✻ ❴✵❁❄

❅❂✷❄✿✸✻ ❡✿✵❯ ♦✿❈✶❦✸❅s ❪❷❃❑ ❪❇✷❄❁❈❖

✿✵✼❈❳ ❡♠❈ ▼◗❧❈❏❧❈❑ ✹❦✶✷✸P✼❅❨▼❈❃✵ ❪❷❃❑ ❪❇❣❄

❦❇✵❉❊s✵❁◗❯

❾❿➀➁➂➃ ➄➃➄ ➅➆➇➈➉➈ ➊➋❿➌➈ ➍➎➏➇➂

❾❿➀➁➂➃ ➄➃➐

➍❿➑➒➎➍❿➀➓➔→➎➂➀➣↔↕➈ ➆↔➙➛➇➜

➝➞⑤⑩ ➟➠➡✴✱

P✵✶✷✸P✵✹✺✷✵✻ ✿✷✸❀✸

❁❈❖ ✼✵●❡✵✿✵❏❅❧ File, save

✹❏❡❃✵✻ ✶❫❪❄ ❅❂❵✸❑❯

✶❫❪❄ ❅❂❵❈✶t✸✾ ggb

❋❏ ❄◆❭❍✶✼✸❅ ▼✷ ✸❜ ❄

②✷✻ ✶❫❪❄ ❝❏❈❖✿❄❯
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■✎✏✑✒✓✔✕✖ ✗✘✙✚✛✜✢✖■✣

✶✳ ❝✤✥ ✦✧❝★✩✪ ✫❝✬✭✮ ✯❝✰✥✱✲✭✳ ✴✦✧✪✥ ✭✲✵✲✷✭

❍ ❝ ✲ ✫ ✸ ✹ ✫ ❝ ✬ ✯ ❝ ✺ ✥ ✴ ✯ ✧ ✷ ✻ ✰ ✲ ✤ ✼ ✭ ✲ ✽ ✾ ✿ ✼

✫✭✼t✲✭❀✲❁ ✴❀✱✲✭✳

❂✳ ✴ ❆ ✲ ✯ ❃ ❄ ✲ ❅ ❍ ❝ ✲ ❇ ✭ ❄ ❈ ❉ ✲ ❊ ✲ ❋ ❁ (Regular

Polygon) ❋✧✫✰✼❋✧❇❈ ✫●✼❏✥❑✥✷✯✰✵✧▲ ✯❝✰✥✱✲✭✳

▼✦✧✪✥ ✪✩◆✪✧✵❁ ✪▲✭✧ PENTAGON ✾✽✥ ✫❖❝✲

✪▲✭✲✭✳

P✳ A, B, C ✾✽✩ ❄◗✽✲ ❈✧❘✲✱✮ ✴✻✰✼❀✷❙✻✲❚✧

▼✉ ❈✧❘✲ ✱❀ ✧ ◆◗✷ ✻ ✭ ✻✽✲✫ ❖✼✭ ✲✽ ❍❝✲ ✯❯❚❁

✯ ❝ ✰ ✥ ✱ ✲ ✭ ✳ A, B, C ✾ ✽ ✧ ✯ ✫ ✰ ✼ ❋ ✧ ❙ ✧ ✺ ✥ ❍ ❝ ✲

❇ ✦ ✧ ✫ ✭ ✼ t ❁ ✯ ❝ ✰ ✥ ✱✲ ✭ ✳ ❇ ✦ ✧ ✫ ✭ ✼ t ❚ ✧ ✪ ✲ ❁ ✯ ❯ ❚

❚✧✪✲❁ ✯Ø✦Ø●✥✦ ✪✧✵❱✮ ✪▲✭✲✭✳

❲✳ P ✾✽ ❈✧❘✲ ✴✻✰✼❀✷❙✻✲❚✧❳ P ✫✭❇❘❄✼✰✧ 3cm

❨ ❝ ❄ ✲ ❀ ❀ ✯ ❯ ❚ ❁ ✯ ❝ ✰ ✥ ✱ ✲ ✭ ✳ ❨ ❝ ❚ ✧ ✷ ❩ ✪ ✩ ❀ ❁

✴❀✱✲✭ (Distance tool).

✶✳ ✷ ✵ s ✲ ◆ ❬ ✫ ❖ ✼ ❀ ✧ s ❭ ✻ ◗ ❀ ✧ ✷ ❩ ● ❉ ✼ ✰

✫❚✼✷✻❳ ❪✧❇✦❁ ❫✳❴ ✫◆✦✲✫❖✼✷◆ ❖✼✫❑❭

✪✧❬❄✧✱✲✭✳ ❵●◗❪✪❛ Midpoint or Center ✻◗✮

❜ ❖ ✫ ✰ ✼ s ✧ ✺ ✥ ● ❄ ❪ ✦ ✲ ❝ ❚ ✧ ✷ ❩ ❍ ✼ ✫ ❝ ✼

✯❃❚✧✷❩✰✲❁ ❄❞Ø❈✧❘✲ ✭✷✤❚✼❁❡✳

❂✳ ✫ ❖✼❀✧ s❭ ✻◗❀✧ ✷❩ ● ❉✼✰✫❚ ✼✷ ✻ ❍ ❝✲

❇ ✦ ✧ ✫ ✭ ✼ t ❁ ✯ ❝ ✺ ✥ ✴ ✦ ✧ ✷ ❩ ❪ ✲ ❑ ❀ ✯ ✲ ❁

❖❝❙❀✯✲❁ ✭✷✤❚✲✭✳

P✳ ✪ ✧ ❱ ❀ ✲ ✷ ✻ s t ✧ ✦ ❖ ✼ ❢ ❖ ✲ ● ✥ ✦ ✭ ❁ ❣ ✐ ❥ ✼ ❁
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❫✳✶❦❡✳

❧♠♥♦ ♣ Regular polygon q♠r ✈✇①②③④⑤⑥⑦

⑧ ⑨ ⑩ ❶ ❷ ❸ ❹ ❺ ❷ ❻ ❼ ❷ ❽ ❷ ❾ ❿ ⑨ ❺ ② ⑦ ➀ ❷ ➁ ➂

➃ ➄ ⑤ ➅ ➆ ❹ ③ ① ❺ ③ ⑨ ⑩ ➇ ❷ ❿ ➈ ➉ ✇ ➊ ➋ ⑤ ➌

➊⑤⑩②⑤➍ ➎⑤➀⑦ ➅♥②⑦➄⑦ ⑧ ⑨⑩❶❷❸ ❹③①❺③

❻❼❷❽❷❾➏r➁♠q⑤ ⑨❺②⑦➀❷➁➂

❲✳ ✷ ❪ ✵ ✲ ✯ ❝ ✯ ❝ ✰ ✥ ✱ ✲ ✽ ✦ ✧ ✪ ✲ ❅ ✻ ◗ ✮

❜❖✫✰✼s✧✺✥ ❪✧❇✦❁ ❫✳✶✶ ✯❝✰✥ ✱✲✭ ✳ ❖✲✵❁

✫✭✼t✲✭✮ ✴❀✽✥ ❖➐✧✭✷❙✻✲❚✧ ✦✲✭

✭ ✼ t ✲ ✭ ✳ ✯ ❃ ❱ ❀ ✲ ✷ ✻ ✾ ➑ ❁ ✯ Ø ✦ Ø ✼ ●

✷❙✻✲❚✧ ✪✧❝✩➒t❁ ❨✯❬❚✧✱✲✭✳

➓➔→➣↔↕ ➙↕➛

➓➔→➣↔↕ ➙↕➜➝

➓➔→➣↔↕ ➙↕➜➜

➞➟ ➠ ➡➢➤ ➥ ➡➦ ➧ ➨➩➞➟ ➠ ➡➢➤ ➥ ➡➦ ➧ ➨➩➞➟ ➠ ➡➢➤ ➥ ➡➦ ➧ ➨➩➞➟ ➠ ➡➢➤ ➥ ➡➦ ➧ ➨➩➞➟ ➠ ➡ ➢➤ ➥ ➡➦ ➧ ➨ ➩

➫➭➯➲➭ ➳➵➸➺➻
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❂✼✻✧✳ ✿✫✶❍✫✼✧ß✪ ❬❏❚✻✲❨✹✧✫ ❈❂✧✳ ✼✬❀s❨✦✯

✻✧✸✧✹✯Ø✪✥ ❳✧✿❂❅ ◆✥❖P ✳ ❳✯❏❉ ❳❂✯✼❅ s✫✷Ø✦✸✷✾

s❨✦✯✻✧✸✧✹✯✺ s✶✲✯❏✧✳✲✧❉✪ ❈❦ ❀✹✧✫✫✭
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❲✭s❨✦✯✻✧✸✧✹✯✺❂✪❛

④❜❝❞❡❢❣ ✐❥❧

♠♥♦♣qrt✉✈ ✇①②③⑤♣③♣⑥ ♣✉⑦⑧⑨⑩

Kalzium ❁✩✷❘✪❙ ✪s❏✸❚

❂✯●❉✪ ❊✷❁✼✷ ✶✬✱✫✻✧s❋✸✯❅

❁❀✼✧✲✪ ✶✯✫✾✧✳ ❶✧❄✪ s❳✸✪❂✯
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✫✭ ✶✲❸✧✱✷❄✷✲✯✺ ✩❦✫✼✵

✽✾✯Ø✪ ✥

❲❹✷❇✼▲✶✷✸✧ ❩✱✯✶✧✲✧

✸✻✧✳ (Al) ❶✧❄✪ s❳✸✪❂✯

❁✲✷❄✷❅✥ ✤s❯❱✷❅ ❏✧❏✼

✽✾✷▲✪ ✿❀❹❚❵✧❨✧❄✯❉❂✪❛

❷✷✱✫✻✧s❋ ❈✦❂✯ ❏❵✻✪

✫✷▲✯❉ ✦✷❑✯✫✾✧✳ ❊✷❁✼✷

❉✷✸✧ ❶✧❄✪ s❳✸✪❂✪ ❩✱✯✶✧✲✧

✸✻✧s❋ ❏✧❵❹✷❅❵✽✭ ✫✷▲✬✥

✫✷✳✩✵❅ ❁✩✷❘✪❙ ✪s❏✸❚

❲❀❁✸✷❺✧ß✪ ✩❻❚▲❅ (Au)❼ ❈✼✯❽✪

(Fe)❼ ✩✧❾✪ (Zn) ✤❉✧❏✸✯s✦

❏✧❵❹✷❅❵✽✭ ❀✹✧✫ ◆✥❿ ❁❀✷s✱

❂✸✷●✷❄✯✫✥

④❜❝❞❡❢❣ ✐❥➀

♠♥♦♣q⑥➁➂ ②①➃t ➄➅ ➄➆➇

❬❹✵✫✷✱✽✾✧✳ ➈✱❅❼

✼✷❷✵❅❼ ❵✷✩✪✿❂➉❚❼ ✿❺❇✽✭

➊➋➌➍➎➏ ➐➏➑➒ ➓➔→➣↔➎ ↕ Data overview ➙➔➛➓➎

➜➝➞➟➠ (Element) ➡➞➝➜➢➤➢➥➠

➦➧➨➩➟➠ (Symbol) Al

➦➫➭➯➲➳➠ (Melting Point) 1808 K

➨➢➵➤➢➞ (Boiling Point) 3023 K

➡➸➺➲➜➢➟ ➜➲➻➼ (Atomic Mass) 55.845 u

➽➾➋➓ ➐➏➚

➪➄➶⑧➹➘➴➇♣♣⑥

Kalzium ❁✩✷❘✪❙ ✪s❏✸❚

❁❀✷s✱❂s❉ ❬❏❚✻✲

❨✹✧✫✸✯✶✷✸✧ ❑➷s❨✹ ✶❙✯

❁ ✩ ✷ ❘ ✪ ❙ ✪ s ❏ ✸ ● ✯ ✫ ✾ ✷ ▲ ✪

GPeriodic, Periodic Table of

Elements ✤❉✧❏✥ ❈❏✸✧✳

❊✷❁✼✷ ✶✬✱✫s✻ ✩❅❑➷✧

ß✯❅ ❏✱✧✸ ❏✧❏✼❁❵➬✼❅
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❭✻✵✧★❳✲✼ Kalzium ✸✽✫✾✲✿✲✮✩★❀✧✻ ✪✳✴✵✦✮❁

✽❦✬✭✧❂ ❃✉ ✩✧✩✺✦✶ ✴❄❅✪✫✱✲✼ ❆✺✤ ✪✳✴✵❦

❳✧✺✮❇✥✤❈✲ ❉✫✴✵❈✧✮❊ ❃✥❳✤✩❋❈✤● Mis-

cellaneous ❍❏ ✥✫✬✧✻ ❑✧✷✲ ✮▲▼✤✵✼ ✪✳✴✵❦

✵✮◆❈✧★ ❖❁✧✮❊ ✸✹✺✲P ✩◗❘❦P ✪✳✴✵❈✧❭✲ ✸✹✺✤

✴❄✧❂✮❳✦✮❭ ❳✤✥✦✧★ ✵✫✺❅✦✶ ✵✫✱✫❡

✵❙✧★✤❦✼ ✽✧❚✲ (Zn) ✪✳✴✵❈✧✮❊ ✩✧❋❯✫❦❋✦❁✫✱✲

▲✧❱❳❦ ❲✼❨❩ ✻✼

❃❭✧ Kalzium ✸✽✫✾✲✿✲✮✩★❀✧✮❊ ✽t✫★

✸❈✫✮✥ ✹✰✧✵ ❲✼❲ ✹✳◗❈✧★✫✷✳✼

❬❪❫❴❵❛ ❜❛❝❞ ❢❣✐❥❧❵ ♠ Miscellaneous ♥❣♦❢❵

♣qrs✈

✇①❪❢ ❜❛❜

②③♣s④⑤⑥⑦②⑧

⑨⑩⑦❶③②✈

s❷❸⑥⑦❹

❺❻⑦❷❼ ❽❾④⑧

s❷❸⑥⑦❹

❿➀➁✈
➂❾➃➄s✈

⑨❽♣④➄➁➅✈

➂➆③➇➈⑦❹✈

➉➊➋➄➌⑦❹✈

❽s③➍➀

❷❷⑩➎③②⑦❹✈

❽➏③➉⑦➇

Am

Fr

Rb

Cu

Ti

Cl

❨✼ ✸❑✫❀✧❡ (Cl) ✪✳✴✵❈✧✮❊ ❖✿❦➐✥❭ ✵✫✻✽❅❦

✸✽✫✾✲✿✲✮✩★◗ ✽t✫★✸❈✫✮✥ ❱✹❯◗❋✧✯✧✷✤✵✼

❃❳✧✮❊ ❆✺✤ ✽✲❱✵➑❡✸❘✫✰✲ ❳★✫❀✫✷✧ ✸✽✩✲

✮▲▼✤✵✼

➒➓➔→➣

↔↕➙➛➜➝➜➞➟➠

➡➢➤→➤➥➦➤➧

➨➩➫➭➩➯➲➳➵➸
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❛✤✥✦✧

❪★✩✪ ✫✬✭

④✮✯✰✦✧✥❡✱✲✳ ✴❡❛✧

❦✲✵✶✷

ss✸④✹✺✳

❙✲✳

❇➅✲❛♥✲

✻✼ ✽✾✿❀❁❂❃ ❄❅❆❈❉❈❊❋❉● ❂❍❏❋❑ ❄❅❆▲❀❁▼

◆❅❖P❋◗❈❘❚❯❚✼ ❱●❲▲❳❨ ❩❬❭❁❃❋❫❨ ❄❅❆▲❀❁

❃❋P❈ ◆❅❖P❋◗❈❘❚❯❆❨✼ Kalzium ❖❴❋❵❨❜ ❨

❂❝P❞❈❂❢ ❴❣❋P❖✐❋❂❥ ❅❧❈❀ ♠✼♦ ❅✾♣✐❈P❋❘✾❀✼

q✼ r❝♣✐❉t❧❈❀P❚✽❋P❈ ✉✈❂t❧ ✽❜❨ ✇❂①②❋● ❖❴❋❵❨❜❨❂❝P❞❚❀▼

❂✇✼❥❈③❴❨❀✾▼ ⑤❚⑥✿❈❉❀❨❴❈⑦ ✿⑧⑨✽❋❫❨ ✇❯❚ ❀❂⑩✐❚❀✼ ❆❚❥♣❯❨ ❱❝

❄❅❝♣✐❈t❈❘❚❀✼

✻✼ Kalzium ❖❴❋❵❨❜❨❂❝P♣ ❴❣❋P❖✐❋❂❥❶ ✽✾✿❀❁❂❃ ❀⑩❚❅❈❥❈❷

❀❋✿❄❀✽✐❈⑦ ❅❧❈❀❂t❥❚✐❚❀✼

❸❹❺❻❸❺ ❼❺❸❽❾❾❿ ➀➁➂❼➁➃❺➄

❉✽❚❘❨ ❴❚❅❭❈❍❈❆✽❋P ➆❭❚ ❴●P❚➇✽❋❫❨ ➈✿●

(H
2
O) ✼ ❂❂❣❄➉➈❉❚● ➆❋❀❨❴❈➈❉❚● ❖❍♣❯❋❫❨

➈✿✽❚⑩❋❀❚❯❆❨✼ ❩❆❈❴✾❬❨✽❁❃❋P r❜❁▼

❖❍♣❯❋❫❨ ❆➊❋❄❆❀▼ ◆⑩❋❀❚❯❆❨✼ ❉✽❚❘❨ ❖❉❭❈❧❚

➋♣➌❈❘❋❑ ❀➍❈P❋✐ ❆➊❋❄❆❀❃❚❂❥ ✽❋❆➎❀❀❂❃❘❚❞❈❷❨

❍❈①❈❷❈❧❚❖⑩❋➏ ✉❖P❋◗⑨❋❴❈⑦ ❩❥❁❈P❈❭❈❘❚❯

✽▲❂❆P❨❑ (CH
4
) ❆➊❋❄❆P❚❂❥ ✽❋❆➎❀P❋❫❨ ❍❈❄❆● ♠✼q➐ ⑦

❀❋❫❚❯❆❨✼

➑✩➒➓➔✬ ✫✬→➣
↔↕➙➓➛➜➝ ➓➞➟➒➓➛➠➙➡ ↔➟➓➢✪

➤➥➦➧➨➩➫➧➭➯➲➳➤➥➦➧➨➩➫➧➭➯➲➳➤➥➦➧➨➩➫➧➭➯➲➳➤➥➦➧➨➩➫➧➭➯➲➳➤➥➦➧➨➩➫➧➭➯➲➳
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④✤✥✦Ø❭✇✳ ✧✳★✩

P✪✫✬✭✮ ✯✰✱✲✯✱✴✱✯✵✶ ✷✴✸✹✺ ghemical

t✻✱✼✺✽ ✺✭✾✿❀ ❁❂t✿✱❃✬❄✺ ✷✬❀✴✬✹✱❅❆ ❇❈✸ P✪

✯✰✱✲✯✿✬❳ ❈❉✺ ✭✭❊✲❋P● ❍✽❏❑✸❅ ❇❈✸ ❇✱✶✺✻✬P●

❍✽✾✸✴✱▲✺ (H
2
O) ❁▼✭✯◆✺ ✷✬❏❖✹◗✬✿✱✴t❘✱❆ P✪

✯✰✱✲✯✱✴✱✯✵✶ ❙❏✭✷ ✷✬❀✴✬✹✱❅ ❙◆✸ t✷✱✹✱❅❆

✐✱✻✺✲✯❂❚✷✫✬✭✮ ❯✱❃✴✱✿✬ ✷✬❏❖ ✴✸✫✸✶❑✸❅

❱✉❀✹✬✪✸❅ ✴✽✸❅ ❁❂t✿✱❃✬❄✺ ✯✰✱✲✯✶❑✸✭❲ ✴✱✯✵✶✶❖

✷✬❀✴✬❄✬❈✬✹✸✴t❘✱❆ ❙◆✱❳ ❨✬✪ t✻✱✼✺✽✺✭✾✿◗✸✶❑✸✭❲

✻❊✱✿t✫✱✭❲ ✷✴✸✹✺ ✯✰✱✲✯✶❑✸✭❲ ✴✱✯✵✶✶❖

❙❑✸❩✫✬❳ ✷✬❀✴✬✹✱❅❆ ✭❙❆❲✬❬✻✺✶❪❖ ❃✺✷✸❫✪✬✷✶✺✻✬❳

❁❖✭❩❲✸✫✬✿✬❴✸▼ Ghemical ❙◆ t✻✱✼✺✽✺✭✾✿❀

✯✰✱✲✯✶❑✸✭❲ ✴✱✯✵✶✶❖ ✷✬❀✴✬✹✱✷✸❅ ✾✬✾✬❵ ❈❛✯✬✶❑✬❳

✷✬❈❛❜✬✹✱✷✸❅ ✻❊✱✿✬✹✸◆ ❇◆✱▲✺❆ Ghemical P✱✪✶❅

✯✸◗◆✺ ❲❪❑✸✶❖ ❂❈✬❨✿✭❩❲❪❆

❝❞❡❢❣❥ ❦❥❧♠ Ghemical ❡♥♦♣q r♣s✈❣

①②③ ⑤⑥⑦

⑧❝❞❡❢❣ ❦❥❧♠⑨

♥⑩❞✈ ❦❥❶

❷❸❹❺❻❼❽①②③ ❾❿➀➁

Draw

Erase

Orbit XY

Set the current Element

Set the current Bond

1

2

3

4

5

➂➃➄➅➆➇➈➉➊➋➅

➌➍➎➏➐➇➑➊➄➂ ➋➒➆➓ ➎➔→➇➈➉➊➋➅

➋➊➣↔➊↕ ↔➙➉➛➜➜➍ ➝➉➊↔➙➋➞➊➟➄➊➠

➉➊➃➊➆➇➈➉➊➋➅

↔➡➢➜ ➤➥➦➍ ➌➍➎➏➐➇➑➇➈➉➊➋➅

➃➙➧➨➩➋➓ ➉➊➃➎➫➐➇➆➇➈➉➊➋➅
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...................

✤ Ghemical ✥✦✧★✩✪✩✫✬✭✮ ✯✰✱✲✰✳✴

✤ ❛✵✶✳ ✷✪✸✹ ✺✹✫✻✼✰✽✰✾✯✿❀✰❁ ✼✵✹ ❂✿✲✩

✫s✭✩✯✩ ✫✫❃❄❅❆✫❇ ✷✪❈ ✯✿❉✫❊✼✰✲✰✳

✤ Draw ✼✵✹ ✺❙✥✭✧❋✿●✩ ✳✧❍✬✧✦✿❏ ❂✿✲✩ ✫s✭✩✯✩ ❉❑✩

✫✫❃❄❅❆❍ ✷✪✸✫▲ ✺✹✫✻✼✰✽✰✳✴ ▼✯✰✥❙✧✫✶

✯✫✾ ❳✧✳✩✦✿❆❍ ✷✪✫✽✭✰❈ ✺✹✫✻✼✰✽✰✳✴

✤ ✳✧❍✬✧✦✿❏ ❛◆✦✿✫❇ ✬✶✯✰ ❖P◗ ❂✿✲✩ ✫s✭✩✯✰

❄❙✯④❘✫✻✼✰✾ ❆✧✶✳✽✿❏ Render, Label Mode,

Element ❚✾ ❄✳❛✽✿❏ ❂✿✲✩ ✫s✭✩✯✰ ❛✵✶✳✸▲✰✫✼

✥❙❉✩ ❄❙t✮❯✿✻✿✲✰✳✴

✤ ✷✪✸✹ ✯❱✿❏ ❖❲✿✻✿✲✰✾✯✿❀✩❨ ❉✧✦❖❲❀❈
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✩④✘✤✣✦✯❁❋❂✦❍★✭ ✾✘✚✰✤❑★✫❂❃ LCD (Liquid Crystal Display)➲ DLP (Digital Light

Processing) ✹❂✱✥✤✰ ✙✤✚◆✱★✦✻★✐✽✦✿✫❅❂✙❄★❘✯ ❈✻ LCD ✩④✘✤✣✦✯❁◗➲ DLP
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Emitting Diode) ✙✤✚◆✱★✦✻★✐✽ ④✘✚✰✤✣❅✩❀❁❂✧❂❃✻✰✤✬✯ LED ✩④✘✤✣✦✯❁❋❂✦✿✵
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s❄✴✰❬✼✴❊❭ ❙❈❑✿✹❊ ❁✼✿❏✳✻● t●✿✳

❍✴sP ✾✲✰❄✳✺✼❖❍❇❀ ❑▲✿❨❩s❃❄❇❀✷
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❑▲✿❨❩s❃❄❇❀✷

❲
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s❙❚✼✴✷

❲ ss❖✯✰⑧✳❜❈s❏ s✸❋❇❈◗ ⑨❈❋✰ s❙✻✰✿✰
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❝❩✚✬ ✷❬✚❝✯✢✫ ✹✵✸★❭❝✹★✲✥✦ ❪✦★✯✵❫★✿

❴❵✢✸ ✷❬✚❝✯❳✹✴✫✳ ✢✢❱❲✥✪❨ ④✙✚✛✜

✢✣✤✥✦ ❝❩✚✬ ✸✹✥✲✥✚✢✦ ④✪✹❩✪❝✬✲★✻ ❳★❛✬✲✥✽✿

❴✚✬✸★✴✬ ❴✸✬ ✙❜✴✥✦ ④✙❬❞✫✸❵❨ ✢s✴✳✚✥✵✸★✲❡✿

✘ Slide show ✢✹✸✥❬✬✢✩ Slide Transition ❢✦✚✬✰

✱✬✲✳ ✢s➣✥✪✿

✘ ✢✢❳❲✳ ✭★❜✬✰ ④✙✚✛✜✢✣✤✥✦ ✧★✩✪✫✬✰ ✸✬✦✳

✷✸✥✵✴★✧✛✹★✴ ✢✢❱❲✳ ④✤★✻❳✬✺✻ ✚✬❝✢❣✤✥

✲✥✪ ✼s✬④✚✽ ✾✿➦❁✿

✷❬✚❝✯❳✹✴✫✳ ✢✢❱❲✳ ④✙✚✛✜✢✣✵✤✐✚✳

✹❥❳✳ ✱✬✲✳ ❬❦✬✵✴★ ❪★✵✮★✹★❧✬✲★✵✴★ ❢✦✚✳

✸✬❞✯✴✬✲✢✣✵✤✐✚✥✽ ❴✵✚ ✧★✩✪✫✬✩★✯✳✿

✢✢❱❲✳✵✺★ ♠✙✵✴★♥✬✶✳ ④✙❳✵♦✺✻ ✪✐✳ ♣❬q✛✹★✴

✹★❧❵❨ ❬❝✥✫✥✹✵❫★✿

r✿ ✵❬❞❲✳ ✢④✙★❳❳❜✬✰ ✸✬✦✥ ❬✛✚✛❳✳✚✹★✴✬ ✚★✢❦

✙❜✴✥✦✚✬✰ ❢t✳ ④✙✵✚✛✪✚✴★✯✳ ✸✬❵❨

④✙❳✵♦✺✻ ✵❳★✉✳❧✳✢❬✴❜✬✰ ✪✐✚✳✈

❢❁ ✷✜❝❵❨✲✳ ✸✬❜✽ ✸✰✪★✽✿

✭✬❁ ✵✙✧✬✸✳ ✸✬❜✽ ✸✰✪★✽✿

❳✬❁ s✬④✚✽ ♠❨✢✣✤✥✫★✽✿

❲✬❁ ✷✸✬✵✹✺✻ ✸✰✪★✽✿

✇✿ ❪❝✥ ✹❨✮✬✹❩❲✬✴ ④✙❳✵♦✺✻ ✸✬❞✹★✯✫✬✰

❳✳✵❧★❜✬✵✭★❞❲✳ ✚✴★❜★✲✥✦✚✳✈

❢❁ ❪❝✥ ✢✢❱❲✬✢✩ ♠①✤✲✽ ✹✥✻✪❡✮✬

✚❩❝✥✹★✸✬✲★✻✿

✭✬❁ ④✙❳✵♦✺✻ ✵❳❬✳ ✢s➣★✻✿

❳✬❁ ✢✤✪✳②✳✵✭★✪✳❳✳ ✸✬❞✹✬✲★✻✿
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③⑤⑥⑦⑧⑨ ⑩⑨❶
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❺●❩◗ ❑s❋◗❵◗ Sound Settings  ❻❊❨❙❘ ❵❏❲❩❏❙❛

❵❏▼⑤❼◗ ❬❽ ❻❊❨❙t●❑❨ ❬❭❪❏❱◗ ✉ ②❽❱◗❪❏❱ ◗

❹❼●❜❋●❑❨ ❑❑❾③❲❏❙❿ ❍④❩● ✈❍❏❳❋❊❻❈❉❊❋

❡④❵●❋●⑥ ❦❙❉④❙❡●❩❏❙ ⑦s●❦❵❘ ⑧❛➀⑩❛

◆✜✢✣✤✥ ✦✥➁ ➂➃➄➅✤ ✢✫✩➆✫➇✜✲✯➈ ➉✬➊✫✤

❨❊❪◗ ❳▼❊♣❏❙❷❊❢◗ ❞❪❳❋❊❣●❩❏❼❑❵➋●⑥✉

❑❑❉❳❦❙❊❳♠❊♥ ❦❪❳❵❈❙❉❊❋● ♦▼●♣●❳❩❴❵❏❳❴❊❥

➌➍➎➏➐➑➒

②❡❏ ❖r♠❋⑥ ❦❪❜⑤t●♣●❩❊❭ ②❊③●❳❋❊

❑➓❋❳❲❊ ❉④③●❋❊ ❑➓❋❳❲❊ ❳❜❢❑❉❼◗ ❉❍➔●❨❊

❩●❋❳✇❊❛ ❬❵❏❳❪❊❑❨ ❙❚❈❯❱❲●⑥ ❙❜●❵ ❲●❳❩❊⑤③◗

❑s❫❢❑❉➋●❨❏❘ ❦❪❳❵❈❙ ❳❶❊♠◗❸ ◗ ❑❜❋❲❏❙❿

❇❜❖❈❉❊❢◗❛

→➣↔↕➙→↔➛

❪❴◗ ❦❣❊❉❳♠❊♥ ❲●❳❩❊⑤③❏❙❑❷❼❏ ❜●❷●❩❏❼ ❜❨●❋

③●❶◗❙❏❙❷●⑥ ❇❋●❡❏❼❏ ❪❊❱❏❙❿ ❨➜●q●❡❏❼❵◗❛

❇➝❜❈❵❈❊❶❉❏➞ ❑s❲❏s❊❨❏❙❿ ❶➟➠●q❏❑❙❊❴◗

❳❡➡❑♣▼❏t❑♣❱●❡●❩❏❼ ❶❘❣④❵❘✉ ✈❳❵ s❊❨❏❙❷●❨❯❑▼

②❡❏ ❶❯s● ②❊▼●❩❏❳❚❊❿ ❪❏❍➢❶➟➠●❩❑♣▼❏❼❏❑❜❼❵❊❢◗

✈❵●❨❏❪❳❋❊❣●q ❶❊❳➋❵●❙❜●❆❈❛ ❖r❳❨➡❍❜❏❘ ✈❵●❑①

❪❏❍⑤❦❖❜❢❜❏❘ ❶❊➤❈❉❊❩●❋ ❇❆❈ ❞❪❙❡❢❉❊❋●

❙❢❩❊❩❑♣▼❏❼ ❳♠❊❳❢❊❦❣❊♠●❑①❋❏❘ ✈❵●❑①

❵❏▼⑤q❋❊❋ ❳♠❊❳❢❊❦❣❊♠◗ ❶●❨●❴❲●❑①❋❏❘ ❙❏❳❲❩❯▼●

❪❡●➥◗❙➟❵❡❯❪❉❊❢◗ ❦❣❊❉❳♠❊♥❛
◆✜✢✣✤✥ ✦✥➦

✢➧✬✩✪✭✬➨ (Phonograph)
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❧✎✏✑✒✒✒ ✓✓✔✕✖ ✓✗✘✙✚✖✒✒✒✛✛✛

s✜✢✣✤✥✤✦✧ ✣✢★✩✢✥✤

(Dominic Massoni), ★✪✢✫✬

✜✢s✥❯✭✬✮✧ (Roger

Dannenberg) ❋✯✤✰✬✱ ✲✳

❢✴s✵ ✮★✰✶✷ ★✸✹✢✫✦✧✵✤s✺

❵✢✮✣✢✻✤ ✼✽✽✽ ✾ ✲✴✵✿✣✤❀✱

❍❁✴ ❍✢✹❂★❃✢❄✧❃✧ ❍✢✜✤

★✻✢ ❋✜✤t✪✢✷✧ ❍✜✢❃✤t✤❅

❈✰❁✤❁✴✰❁✴✣✢✷✧ ✲✴✵✿

✣✤❀s✲❛✤❆✴❇✱ ❈✯✧ ✹✸❉★❊✢

❢❇ ✸✹●✢✥ s✜✰❆■✬✣✢❁

✵✿❇ ✥❙✪✴✦✷✿✤✥✧ ❃✯❏

★❃✰✦❁✢✷✧ ❈✲✤✥✴ ✹✤✯✤

✾ ✸✹✰✬➡✤✿✴✯✲✧❅ ✫✤❅✹✤❅

❋✾❅ (Gnu General Public

Licence)❋✯ss❆❃❯❃✤✥✴

✦❑❄✤✾ ✰✤✲❁✷❇ s▲▼s■✵✴

✯✲✤✥✢✾✱ ❋◆✢✰✬✿✴❇

❃❦✲✸❉✣✢✻✤ ❖✹★✻✢✮✤

✿✢✥✴❇ s✣➦s■✵✴➡✢✥✴❇

✦❄✤✻✴❇❅ ss✣★✸✦✢★❃✢P✧t✧

✰✤★✺✢❃✧✱ ✣✢✦✧ ❍❋❃✧✱ ✮✧✥✴◗

❆✤✥✦✧❃✧ ✲✴✵✳✤ ✸✹✣✴❡

❍✢✹★✪t✤❘✧ ❃✤❚✳❢✤✾

✸✹✰✬➡✤✿✴✯ ❈✲✤s✺

✹✲✤■✴✦❪ ❃❱✫✥❲✣✢✻✤

❆❵❲✣✢✷✧❅

✦❙✵✴✲✾ ✰✤✰❁✳❪ audactiy

team.org ❋✯ s✰✭✧ss❃

t✤✾ ❆❵✤✿✴❇❅

❳❨❩❬❭❫ ❴❫❜

❝❞❣✐❨❥❨ ♠♥❩♦

❳❨❩❬❭❫ ❴❫♣ ❝❞❣✐❨❥❨q❨r✉ ❩✈❣✇✐①②③❣④⑤① ✈⑥⑦⑧❣④

✦⑨❲❙❀✪✤✾ ⑩✭✧❶★❆❡✥❇ ✥✵➡✢❯ ❃❷✢✻✤

✿✴✯ ✸✹●✢✥ ★❃✢P✧t✧s✰✻✪✴✦❢✢✷✧ ❍✜✢❃✤t✤

(Audactiy)✱ ❸★✜✢✭✤ ❍✢✜✤✶❯ (Adobe  Audition)✱

★✮✢❪✜✧ ★✰✰✧ (Gold Wave)✱ ❹❃✤✜✧ ★✸✹✢ (ACID Pro)

✣✴✲❆✢✻✰❅ ❈✰✻✤✾✱ ❍✜✢❃✤t✤ ❋✯❃❦✲✸❉ ★❃✢P✧t✧

s✰✻✪✢✷✧ ✥✢❇ ❖✹★✻✢✮✤✿✴✯✲✧❅ ❃✢●✢❁✷ ✣✤✿

⑩✭✧❶★❆❡✥ ★❃✢P✧t✧s✰✻✪✴✦❢✤❆✴❇ ⑩❺❇ ✪✤★✿✢✬✜✧

s▲▼✢✥✴❇✱ ❋✜✤t✧ s▲▼✢✥✴✣✴❻ ❃❱✦❁❲✳❢✴❊✢✦✴❇❅

❍✜✢❃✤t✤✻✤❆✴❇ ⑩✭✧❶★❆❡✥❇✱ ⑩✭✧❶✣✤✸⑩✷❇✱ P✻✾

❋✦✧❃✧★✹✢✬❀✤❘✧ ❋✯✤✰ s▲▼✢✥✴❻ ❃❱✦❁❲✣✴❊✧❅

❼❽❾❿➀ ➁➂➃➄➅ ➆➇➈❾➉➊

ss✣✦✧ ➋✵✤■✤➦✧ ✸✦✣❑✦❁✷✳❪ s▲✻✧✲✴✰★◆✢❅

❈✥✤ ✦✰✤✲ s▲✢◆✢❯ ✲✻✢✪★◆❅❅❅➌

▲✴✰s✵ ✥✾✦✤✻ ✸✹✰✬➡✥➋❀✳❢✤❆❙s✵

❍✜✢❃✤t✤ ❖✹★✻✢✮✤➦✧ ✦✰✤✲ ✪✤★✿✢✬✜✧ s▲✻✧✲✴

★✥✢✿✢❇❅

➍➎➏➐➑➒➓ ➔→➣

↔ ❍✜✢❃✤t✤ ★❃✢P✧t✧s✰✻✬ ✲✴✪✿✴✦❅

↔ ✸✵✢❯❃✧★✹✢✬❀✧ ✵❙❪✭✢✪✤s❆ ↕▲✤✸✲❇➙✽❅➛➜ ⑩✭✧❶

★❆❡✥➡✤✥✢✻✴❻ RECORD ✭❀❂

❸✣✬➡✤✱ ✦✰✤✲ s▲✢◆✴✦❅ ↕✪✤★✿✢✬✜✧ s▲▼s■✵✴✯

⑩❺s➡ ❃❙▲✤■✤✿✴✯ ❍❁✴ ✲❁❇✮❁❙✹❇ (Wave-

form) ▲✤✸✲❑✦❁✤✿s■✵✴✯✲✴ ✦✢✷✢❇❅➜

↔ ✦✰✤✲ ✣✴❄✴✰❯ ✪✤★✿✢✬✜✧ s▲✻✧✲✴✦❄✤➝★⑩✶❇

STOP ✭❀❂ ❸✣✬➡✤ ❸✰❃✢✥✤■✤✿✴✦❅

↔ ❈✥✤ ✥✣✴✿✤✲✧ ★❃✰✧ s▲▼✢❇❅ File s✣✥✴✰✤❆✴❻

Save Project ❃❇✰✤●✢✥❇ ❖✹★✻✢✮✤➦✧ ✧ ✱

★❷✢✣✤✥✦➡✴❻ Students_Works_8 ❋✯

★P✢❪✜✪✤s❆ ✥✤✳❢✴s✵ ➞✢❃✤s✺ ★✹❁✤❆✴❻ ❖✹

★P✢❪✜✪✤✾ Sounds❋s✯✢❁✴ ★P✢❪✜✬ ✥✤✬✣✤➦✧

★✻✢✫✤➦ P✻✾✥✢✣❇ ✥✾✦✤ Save s▲▼✴✦❅ ★❃✰✧

s▲▼✴★⑨✢❪ .aup (audactiy project) ❋✦✧❚❯✶

★✥✢s✵✻✢✷✧ ★✸✹✢✫✦✧✵✧ P✻✾ ★❃✰✧ ❹✦✴✯✲✧❅

➟➠➢➤❾➥❾ ➧ ➟➨➃ ➟➢➩➫

➭➤➢➯➲➤➲ ➟➢➠❾➭➳➢ ➵➠❾➥➸
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❧✎✏✑✒✒✒ ✓✓✔✕✖ ✓✗✘✙✚✖✒✒✒✛✛✛

PLAY ✥✜✢ ✣✤✦✧★✩✪✫✬ ✭✮✯✰✬ ✱✲✪✳

✦✱t✰✯✱✧✯✴ STOP ❴✵✶ ✣✤✦✧★✩✪✫✬

✭✪❭✷✯✱✧✯✴ ✸✹✺★✴✻ PAUSE ✥✜✢ ✸✱★✼✬

✳★❳✰★✽✪✱✮★✧✪ ✭✪❭✷★✴✾ ✳✯✿❀★❁ ✲❂✼✯✴ PAUSE

✥✜✢ ❃✮❭✷✪✧★❳ ✮✳✪✻ ✭★✴ ❄✪✦✰★❭❅✬ ✸✹✧✬✳

✱✲✪✳✧✯✸✿ ✳✯✿✰✷✪✦✽✰✯✴ ❃✲■★✭✷✪✦✽✰✯✴

✸■✽✱✬s❁ ✭❂✰★❁ ✧❆★❇✱✮✴ (SKIP TO START),

 (SKIP TO END) ❈❉❂ ✥✜❊✯✱t ✣✤✦✧★✩✪✰★✴✻

❋●❍❏❑▲▼◆ ❖P◗❖❘❙❏❑▲▼❚

❄✪✦✰★❭❅✪❞✬ ✳✯✿❯✪✸✧❱✪✽✯✴✾ ✱✲✪✳ ✸✹★❲✪

✷✯✿❯★❁ ❃❳Ø✴ ✳★✮■✪✫✯ ✦✤★✧✪ ❈❉✯ ✱❀✯✳✯✱✻

❨ ❩★✩✴ ❬✧✽✪❳ ❨✲❪❫✮✪❲✦❲★✻ ✸✹★❲✪✧✳✪

✭✪✿✧✪✽✯✴ ✹✪✽ ❩★✩❯t ✮★✦❵✼✳★✧✪ ✲❀★✮✦❲★✻

❪✥✬✐✦✽❛✭✷✪✭✪✿✧✪❳ ✲❀✯❉ ❜✷❀✴ ✸✳❵✯✱✦❝✧✯✴

❃✭★✲❪❫✮★✧ ✭✪❭✷✽✯✱✸❝✧✯✴ ❃✤❪✥✬✐❯✸❝✧✯✴

✮❵✯✴ ✱★❀❫✮★✦✰✼✳✪❲✻ ❡❅★■✪❵✪✧✪✸✽ ❈❅✪❵✪✴✩✬

■❦✱❀❫❯❝✯✤✦✧★✩✪✫✬ ❃✲ ✭✮✯✰✬ ❪❀✪✧★✰★✲✯❉

✦✳✧✯❢❣✻

✭★✴ ✦■✲✬ ✸✹✧✬✳✯ ✲✫✪❀✪✰✯❉ ✦❇✤★❥✱✬✿✬ ❬✧❳

❡❅★■✪❵✪ ✲♠✪ ✳✯❄❉✬✾ ✭✮✯✰✬ ✹✪✽ ✳✪❀✯✷✽✯✱❝✯✴

✮★❵❯❝✯✴ ✲❀✯✷✪✦✭★✰★✴✻

♥ ✱✲✪✳ ✸✹★❲✪✷✯✿❯✯

❉✳✪✭✯✮✯✦♦★ ✳❂❭❉

✳✪✭✯✦❪s✦✮★ ❬✧✽✪❳

❨✲❪❫✮✪❲★✷ ❩★✩❯

❝✯✸✼❱✪❳ ❃✲ ✸■✽✱✬✿✬

✸✹✧✬✳✬ ✭❂✰✴ ✸✹✺❊✴✻

✭ ❂ ✰ ✴ ✸ ✹ ✺ ★ ✭ ★ ✧ ✪

✱❂✦✥★❭❅✪✸✽ ❅✪✽❂❵✬ ✱❂

✣✤✦✧★✩✪✰★✴✻

♥ ✸✹★❲✪✧✦Ø★t ✸✳❵✪✦Ø★✧ ❩★✩❯❝✯✴ ❜✿✧✬✰✯❢

✭✪❭✷✽✯✱❝✯✴ ❃✤❪✥✬✐❯❝✯✴ ❜✷❀✷✪❳

✭❂✰✴ ✸✹✺★✴✻

♥ ❨✲❪❫✮★✧ ❩★✩✴ ✸■✽✱✬✿✬ ✸✹✧✬✳✬ Cut, Copy,

Paste ❈❉❂ ■✦❱✳❯❝✯✤✦✧★✩✪✫✬ ✣✹✪✳✮★✧

❩★✩✷✬ ❇✱✮❂✱❀✪✦✰✼✳✯✸✼❱✪❳ ❃❯✸✭✧✯✴

❨✱★✴✻ ✣✐★♣❀❊✮★✧✪✾ ✱✲✪✳✧✪✸✽ ❨✐❫

✭★✽✯✲❀✪ ❨✲❭✷✪✦✰✼✳✯✸✼❉✬ ✱❀✯✳✯✱✻

✱❂✦✥★❭❅✪✸✽ ■✬✦✤■✬

✱❂ ✣✤✦✧★✩✪✫✯✴ ✭✮✯✰✬

PLAY, STOP ✥✜❊✯✱t

❇✤✲❭✷✪Ø✪✰★✴✻

qr✉✈✇① ②①③ ④⑤r⑥r⑦⑧ ⑨⑩❶❷✇

❸❹❺❻❼❼❼❽

❾❿➀➁❹➂❻❼❼❼❽

➃➄➅ ➆➇➈❿➉

➊❾❻➂❹➋❻➌
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❤�❤✁❤�✂�✄☎ ✆✝✞✟✠�✡❤�☛☞ ✌ ✍ 123

❧✎✏✑✒✒✒ ✓✓✔✕✖ ✓✗✘✙✚✖✒✒✒✛✛✛

❈✉ ✥✜✢✣ ✤✦✜✧★✩✪✫✬✭✬ ✮✯✜✰★✱ ✲✳✴✵✶✷✸

✥✜✢❵✹★✩✺✻✜✣ ✤✼✽✬ ✩✪✫✬✭✜✱ ✶✭★✫✜✦✷✶✤✻✜✾

✿ ✪★✺ ✥✜✢❵◆ ✩✪✜✻★✫✭✬ ✴❀★✫✜✫★✻ ❁❂✷

✤✭✜❂✷❂✷✩✳t★✱✲ ✥✜✢✣ ✶✜✮✭✣ ✴❀★✫✜✫★ ✩✪✜✻★

❈✤✭✤✼✜✩✺✭✩❂ ❃★✤✰✜❄❅✬ ✩✪✫✬✭✬ ❈✳★✤✯✰✬

✤✦✜✧★ ✤✼✽✬ ✩✪❆✜✣✾

④❇❉❊❋●❍ ④■❏❑▲▼●

❁❅★❖✬ ✩✪✤❆P ✥✜✢✣

✩s✺✦✬✯✬✬ ✩✪✫✬✭★✩✻t★✱◗

✤✮✼✜❘✦✬✯✬ ❘✜✺✦❙★✩✺

✶✷❛✷✳❚ ✥✜✢❵◆✰✷✣

✮✼s✬✭✷✭ ❁❅★❖★❯✬

❴✜❱✦✶✜✳✷✣✾

❪❲❳❨❩ ❬❭❫❜❝❞❫❡

❃★✤✰✜❄❅✬ ✩✪✫✬✭✤✧✜❛✷P✜✫ ❢✼✴❴✬❣❵

✩✹✜✩✰ ✐❛★✳✜✰★✫★✤✻❥

❈❦★ ❁♠✷ ✶✜❖✶✜♥✬ ✴❴✬❣♦✫✺★✱ ✳❀✷✤❙P✭✬❥

❁✻✜✫★✯❙✷✣ ✐❀✷✤✼✜✩✺✫✜✤♥✜ ✴❴✬❣✣❥ ♣✩✭t★✺✷✣

✥✜✢❙✬ ✴❴✬❣✣ ✦✷❃✳✜✩♥t★✱ ❢✭✷✣ ❈✤✧✜◆

✼❀★q❀★✰✜✣✾

r✈✇❝①②❞❫❡

✐❅✜s★❖★✫★✱ ✴③✣ ❅★❘★❖✺✜✫★ ✲✤✺⑤❦✣

✩✪❆✷✤⑥✜◆ ❢✳✫✷✩✯ ✭❀✣✢❀⑦✼✣ (Waveform)◗ ✺✣❴

s✬✩✦✫★✱ (Vertical Scale)◗ ❦★✫✮♠♥s✣✳★❱✜❦✣

(Control panel) ✭✷✯❵★✫✳ ✦✜♥★✰✷❂ ✥✜✢✶✜♥✬

✴❴✬❣ ✮✯✜✰✬ (Audio Track)✾ ✐❀✷ ✽⑧❀★✤✫✜ ✴③

✮✯✜✰✜♥✬ ✪★✮✭❙★✱ ✦✜♥✷❂✭✬✾ ✩s✺✦✬⑨❚ ❈✻✜✩✭

❦★❵◆ ✐❀✷ ✴❴✬❣✣ ✲✤✺⑤❦✣ ✩✪❆✷✤⑥✜✤❛✜

❈✣✤✼✜❄⑩✬ ✩✪❆✷✤⑥✜✤❛✜ ❢✭✬ ✐❀✷ ✼✷✭★✫ ✮✯✜✰✬

✲✫✜✦✷✣ ✮✼✭✵❶✩✧✯✷✦✾ ❦★❵◆✰✬ ❁✮✭ ✮✯✜✰✷✦◆

✤✳♥✩✶t★✺✷✣ ✦⑦⑩★✤❷❄✰✷✦✫✷✣ ❢✳ ✐✜✤❀✜❂✜✫★

✩✩✦✦✜❀✵✣ ✩✪❆✷✦✫✷✶✜✦✜✣✾ s✜❱✜❀♥✢✭★✫★✱◗ ✐❀✷

✽⑧❀★✤✫✜ ✮✯✜✰★✩✺ ✶✷✦✹★✩✺ ✥✜✢✣ ❈✯✭✷

✪✜❦✺★✩❦✫✷✣◗ ✭✜✤❛✫✷✸✭✬ ✳✺✭✷ ✪✜❦✺★✩❦✫✷✶✜♥✬

s⑦✪★✧★✰✷✦✾ ✐❀✷ ✤✶✜✤♥✜ ✴③ ✮✯✜✰★✱◗ Waveform

❸✣ Vertical scale ❸✣ ✐❂✷✶✜✮✭✤✶ ❸P✜✫★❀★✰✷✦✫✷✸⑦✾

❹❺❻❼❽❾ ❿❾❿ ➀➁➂❺➃➄➅ ➆➅➇❺➃➄➅ ❻➈➅➉➊

➋➌➍➎➌➏➐➑➒➓ ➔→➓➣↔

↕➙➛↔ ➋➌➍➜➌➝➛➐➞➟➠

↕➡➟➢➤ ➥➐➦➧➥➐➞➟

➔→➓➣↔ ➋➨➩➐➫

➥➐➭➑➥➌➝➯➐➠➠➠➲



12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890

❤�❤✁❤�✂�✄☎ ✆✝✞✟✠�✡❤�☛☞ ✌ ✍124

❧✎✏✑✒✒✒ ✓✓✔✕✖ ✓✗✘✙✚✖✒✒✒✛✛✛

④✜✢✣✤✥✦ ✧★✩

✪ ✐✫✬✭✮ ✯✰✱✲✳ ✴✵✶✮ ✷✸✹✯✬✺✬ ✷✻✼✽✯✾

✪ Effect ✷s✿✽❀❁✷✹ Amplify ❂✵✹✯✮ ❃✽❄❅✽✯✾

✪ Amplify ❂✵✹✯P❁✷✹ New Peak Amplitude (dB)❆

✷✷❇❈❉ ❊❋✱●✵✶❁❍✬ ❀■❃■✵✸✷❏✺✽P❁❆ ✐❑✮

✯✰✲❁●✽✮ ✯✽❄❍✽✮ ❋▲▼◆❁❍✬❆ ✿s✽❅✬ ❖❀✐■s✵●

◗❘❀✬ ✿❁❙●❁❅✽✯✾ ❚✻❁❯❃✮ ❱✾❲❳❨

✪ OK ❩❁❅✬ ✷✻✼✽✯✾

OK ✫✲❬❖✯✬✺▼❀✬ ❖✯✽❭❁✱❪❫ ❚✿✵✮ ❀▲✽P✽❭

s✵❛✮❆ ✻❁✹●❁✺✷P❴❁✹✽✮ ✐✫✬✭✷P❖❀✐■P❁✹❵❁✯✮

❊●❉P✽❭❃✽✷✯✵✳✵❜✬ ❝P▲P❁❞ OK ✫✲❬

❖✯✬✺▼❀ ✬ ❖✯✵P❃✬✾ ◗P▲✮ ✸❡❉✴❢❘❁❞❆

✐✫✬✭✷✷❀✯❣❃✮ (Distortion of sound) ❥❦❁❀✵❅✵♠

clipping ❖❀✐■s✵●❁ ❀▲✽✮✾❨ ♥❴❁❞ Allow clipping

♥❭ ✴✵✶P✬ ✐▲❁●✺●✵❘✮ ❀▲✽P❁● ✱✐♦✮ OK ❩❁❅✬

✷✻✼✽✯✾

❝✉ ▲▼❃❁●❁❞ ❥❈✵✸❁❛❁ ❊❋✱●✵✶❁❍✬ ✐✫✬✭

♣●✹✽✯❘❁❞ ❀❁❀❁❵ ❝♣✯✬✺✽✯q ❊q✷❏✺✽P✵♠

✸✵❵❁❅✽✮✾

s❛✬ ❝♣✯✬✺✽✯q ❋▲▼◆❁❍✽✱✿✵❅❜✷s❭✽✱✳✵❫

❥▲✽ ❋▲▼◆❜✮ ✿❁▲✵✐✷❏✺✽P❁✷●❴❁❞❆

◗✱❏✵qP✷❭ ◗❬❈✽ (Undo) ✸✱❴❃✮ ❊❋✱●✵✶❁❍✬❆

✷✻●✬❃ ❯❋❀❉P✿✮ ✱❀✷✳❭✽❀●✬❅✵✮✾ ❥❈✵✸❁❛❁●❁❞

♥❯❃❃❀❜ ✱❀❜✷s❴❁✹✽✮ ◗❬❈✽r❄▼❈✽ (Undo/Redo)

✷✻✼✵✿✽t ✸✮❀❁❵✵✿s✽✳✬✾

④✜✢✣✤✥✦ ✧★✈

Effect ✷s✿✽❀❁✷✹ ❀❁❀❁❵ ❝♣✯✬✺✽✯q ❋▲▼◆❁❍✽

✱✿✵❅❁●✱✐♦✮ ❋✲❁✯ ❋✰▲❁❏❁❅✽✯✾

✇①②③⑤⑥ ⑦⑥⑧⑨ Amplify ⑩❶❷❸⑤

❹❺❻❼❽❼ ❾❿➀➁➂➃➄

✱♣❈✬ ❝♠ (Fade in)

✱♣❈✬ ❥✉✲✬ (Fade out)

❋❁❍✬ (Change Pitch)

✸✬❋▼❈✬ (Change Speed)

✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾

✷✸✹✯✬✺✬ ✷✻●✬❃ ✴✵✶P❁✷➅ ✐✫✬✭❃▼❯❀❃❆ ✿❁➆✫✬✭❃

●❁❞✿❁❭✽ ❃✽✺❢❁ ●➇✵❉➈ ❃▼❯❀❃●❁✱✹❅✬✾

✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾

✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾

✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾✾

✐✫✬✭❯✐✽❃❁●✽✷✺ ❖✱▲✵➉❜➊◗❀✱▲✵➉❜❢❘❁✹✽t s✵❛✮✾

➋➌①❸ ⑦⑥⑧ ➍➎❸➏➐➑❸➒

➓➔→➣ ↔↕➙➛➜➝ ➞➞➟➟

✐❑P❁✷➅ ◗❘❀✬ ✷❈✸❁

✫❞ (Decibel) ❖●✵❜✬

✯❜❅✵❅✽❭❃✬✾ ❋✰❉❜s✵●

✿❁➆✫✬✭❃ ❋✰❂■✮ ✷❈✸❁✫

✹✵●❁ ✯❜❅✵❅✵✮✾ ✸➠✯✵▲■✮

❋❄❍❁❞ ➡❳ ✷❈✸❁✫✹✽✮

✸✵❵✵▲❜✸✮✴✵♦❜❢q ➢❳

✷❈✸❁✫✹✽s✵❜✬✾ ➤➥ ✷❈✸❁

✫❞ ✐✫✬✭✮ ✱❋✵✹✽✮ ◗❵❁✯

✱✿▲✮ ✱✯q❅✽❭❃✬ ✿➦✽✷✺

✱✯q❀❁ ✐➧❁✷● ❃✯▲✵❄❁

✹✵❅❁✱●❅✵✮✾

❊❍P❁❞ ✺❁✾❀❁●✽✮ s■✰✸❁✯✬

✸❁➨❀✽✮ ❯❋❀❉P❁❏❁❅✽✯❆

❝●❉✱♣✵❜✽✯q ✭▼❉➩

✱✿▲✮ ❊❋✱●✵✶❁❅✽✯ ❃✽✺

❢❁● ✐▼✹❢❘✽✷✳❴❁❞❆

◗❀ ❥❦❁❀✵❅✽❭❃✵❜✬

✷✻❀❁✯❘✽✷✺ ❖✱▲✵✶■P❁✿✬

✿❪❃✬✾
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❧✎✏✑✒✒✒ ✓✓✔✕✖ ✓✗✘✙✚✖✒✒✒✛✛✛

■✜✢✣ ✤✥✦✢✧★✥✩✪★✫✢✬ ✧■✭✮✥✯

❈✰✱✲✳ .aup ✴✵ ✴✶✷✸✹✺✰✻✲✼✽ ✰✾✿✷

✼s❀✷❁❂❃❂❄❅✵ ✻❆❅✼✽ ✶✿❂❁✲ ✰❇❉✲❊✶✷✽✷❋ ●❍✲✾❂❏❂

❈✹✸✲✳ ✼s❀✷❁❂❑❅▲ ▼❁✷ ✶◆❖P❑◗❅✶❘❂❙❅❚ ❁❅◗✵✷

✴❍❂❏✷ ✼s❯✲✹ ✾✲❱❂❄❅❚❲ ✴✵✲❳ ❈✉ ✰❇❉✲❊✶✷✽✷

❫❀❙❂✼✻ ❨❩✷❬ ❫❀❳ ✰❫✲❭❪✲❏❂✰❙❄✷ ❪✲❏❂❀✲✰❙ ❈✿

●✲❍❂✰❀✲ ❴ ❪❵❍❂❀✲ ✼❛❀◗❅✶❘❂❳ ❇❉✿❭❜❂✱❂❄✲✻❅❚

❇❉✾✰④✺✹❋ ✼✿❩✷✰❉❊✷ ❁❅✽❝❂❀✿❀❂❳ ❞✳✼✱✽❅❜❂

❇❉✿❭❜❂✱❂❄✲✻❅❚ ✾✲❱❂❄P❲

●❍✲✾❂❏❂❀❂✼❙ Export Audio ✾❚✿❂❱✲✻❚

❞❉✰❀✲❡❂❢✷❋ ✰❇❉✲❊✶✷✽✷ ❫❀❙❂✼✻ ✿❂✿❂❱ ❨❣❫❀❳

✰❫✲❭❪✲❏❅✶❘❂✰❙❄✷ ✴✶✷✾✷✰❉✲❭❑✷ ✼s❯❅✵ ✿❂❱❚ ❈✻❂

✻❪❅❄✷ ❉❃❂s❀✼✱✽✲❚❲

✐❥❦♠♥♦♣ qrt

●❍✲✾❂❏❂ ✰❇❉✲❊✶✷✽✷ ❫❀❳ ❪❏❅ ✰❫✲❭❪✲❏❅✶❘❂✰❙❄✷

✴✶✷✾✷✰❉✲❭❑✷ ✼s❯❅✶❲

✈ File ✼❪✻❅✿❂✼❙ Export Audio ❊✲❙✶❚ ❁❅◗❄❅✶❲

✈ ❁❅✽❭✵❅ ✿❃❅✵ ❊✲❙✶❜❂❳ ✰✾✿✷ ✼s✰❯✇

ÿ❙❚❋ ❫❀❳✻✲❪❚❋ ✴✶✷✾✷✰❉✲❭❑✷ ✼s✰❯✇

✰❫✲❭❪✲❏✷ ✴✵❂✿ ❁❂❃✼t✽❅❜✷ �✻❪❅❄❂✿❂✼✽ .mp3

❁❂❃✼t✽❅❄✲❚❳ Save ❩❑✥❂❳ ✁❂❄✷ ✼s❯❅✶❲

�s❂❇❁❚ ✭❲✂✂❳

◆✄☎✆✝ ✞✟✠✠ Export Audio P✡☛☞✝

❁❅✽❭✵❅ ✿❃❅✵ ❊✲❙✶❜❂❳ ❫❀❙❂✼✻ ✾❚❩✌❂❢

✿❂✿❃❝✳ ❤✿❨❖✼❪✍❂❳ ❉P❃❂✱❂❢✷ OK ✁❂❄✷ ✼s❯❅✶❲

✐✎✏✑✒★✬ ✧✒✥✓✔✥✕✖■✭

❆✗ ✘✙✚✛✜✢✜ ✣✤✢✦✧★✤

✧✩✤✪✫✤✬✮✘✯

(Uncompressed audio

formats)

❀❜✲❭❜ ◗❂✰❄✲❭❍❂✰✷ ❫❀❳

✾P❦❂❢❅✿❀✷❄✲✹ ▼❏✿❅❚

✰❀✲❊❂❢ ❫❀❳ ✰❫✲❭❪✲❏✲

✥❂❁✷❲ ❫❀❳✼✼✾✾✷ ✶P✽❅❁

❙✲❀❂❃❂❄❅✼❪✵ ✰❉✲❃✲❀✷❪

❀❅✼✇✍❂❙❅❚❋ ❨❩✷❬✿❖✱❁

❪❂✶❢❁✲❀❂❃❂❄❅❚❲ ❞❬✲❛ .wav,

.aiff ❪❅❁❙✲❀✿❲

✧✲✤✛✜✳✲✛✜ ✘✙✚✛✜✢✜

✣✤✢✦✧★✤ ✧✩✤✪✫✤✬✮✘✯

(Lossless compressed

audio formats)

●❃❅ ✿❂✿❃✿❅❚ ✻❍✼✱✽✲✼❁

❁✼✵ ❍✲❏✼❀ s❅❃❅❄❂

✾P❦❂❄❅✵❅❲ ❈✉ ❫❀❙❂❳

✻❂✵❅ ❀❜✲❭❜ ❭✴

✶❇◆✾✷❍✷ ❍✲❏✼❀ ❉❅✻■✾✵

✺✷✽❂❄✲✼❪✵❁✲✥ ✷ ❈❁❂✼④

❇❉❱✲✻ ✾✿❂✰❨✺❁❲ ❞❬✲ ❛

.flac, .alac (Apple) ❪❅❁❙✲❀✿❲

✧✲✤✛✦ ✘✙✚✛✜✢✜

✣✤✢✦✧★✤ ✧✩✤✪✫✤✬✮✘✯

(Lossy compressed  audio

formats)

✶❅✰◗ ✿❂✿❃❝✳ ●✶❂✿✲❄❂

❍✲❏✼❀ ❙❯ P✶❃❂❄❅✵

❁❂✻✲❳ ❫❀❳ ✼✼✾✾✷ ✿❘✼❃

✶❅◗✿✲❀❂❃❂❄❅✼❪✵❁✲✥ ✷

❈❁❂✼④ ✰❪❈❲ ❨❩✷❬❡❅✥❚

✶❅◗✿✲✼✥✵ ✰❉✲❃✲❀✷❪❀❅✇✷❲

❞❬✲❛ .mp3, ogg, .amr ❪❅❁❙✲

❀✿❲
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❪✜✢✣✤✥✜✦✦✦✦✧★✤✩✜✪

✫✬✫✬✭✮✯✰ ✱✲✳✬✴✵✲ ✶✵✷ ✴✶✲✸✹✲✺✻✼✽

✾✯✬✿✵❀❁❂✴❃✲❄

❋❃✲ ✴✶✲✸✹✲✺✻✼❅✻✰ ❋❃✲ ✱✲✳✬✴✵✲❆✹❇✳✬✵

❀s✵❈✻✼❅✬❉✻✰ ❊✾✫✸●✬❍■❀✹❏✬❃❑

✱✯✻ ✶✵✷ ✴✶✲✸✹✲✺✬❀▲ ✹❀✺✲✯✻ ✴✶✲✸✹✲✺✬✴❉❍▼

✹✲✺✻❏❀✮❛❀▲❀✵❏▼ ◆✵✸❏❖✲P✬✷ ▲✹✻❍▼ ✾◗✬❍✲✰❄

④❘❙❚❯❱❲ ❳❨❩

▲✬❛❅✻❀❭ ✼❬❫❴❂❈✬❀❉ School Re-

sources ✷ ✫✬✫✬✭ ➡❵▼❜✶✵❉✻✼✽
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➛➜➝➞ ➟➠➢

➤➥➈➦➧➨➩➫➥➭ ➯➲➳➏➵➊➸➊➺➆➳➫➻

➼➽➎➾➫➥➭

.wav

.ogg

.mp3

.amr

.................

.................

.................



90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678
90123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678

❤�❤✁❤�✂�✄☎ ✆✝✞✟✠�✡❤�☛☞ ✌ ✍ 127

❧✎✏✑✒✒✒ ✓✓✔✕✖ ✓✗✘✙✚✖✒✒✒✛✛✛
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❅❇✪❂❀✲❈❉✽❊❋●✽
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✰✵✪❀✬✯✲ ✵✪✵✣❄✵✯✲

❦♠★✼✮❁✲♥✢❀✵✯✲

✧✣✯✳✪♦★❄✦ ✫✰✹❃✯✜❀✦✾

❆✫♣t

✵✪✵✣❄✲ ✴✳✯❃✦qr✿✳★❄✦ ✫✵✤❀✦✽ ❆❀✪✴✦ ✴✉✯s✻

✰✵✪❀s✬ ❆❀✪s✈ ❂✻★❃✪✶✾ ✵✪✵✣❄✼✪s✈ ❆❂❀✬✯✲

❁✳✬✲ ✴✢❃✪✵✬✦❃❄✲✽

✻✇✹❁✦ ✻✇✹①★②✪s✮ ❅❇✪❂❀✲ ❉✽❊③●  (Time Shift )

✥✜ ✻✇✱✯❦✫✬★♥✪♦✦ ✵✮✫✼★④✦ ❂✩★♥✦ s❇✬✦❀✦✾ ✐❀✯
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✸❦✫✬★♥✪❃✯✫➔★✹✾

✫❥ ✫❦★❁✦ s❇✬✦❀★✶

✫❦★✣★✾ ✴✪→①➣✳★✬✯✲

❁✦✫↔★❦✦ s❇⑤❄✲

✥✜✯✰✇✻✪ ✧★→❃✯✰✽
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s✳✴✯✵✪s✮ Clip Boundaries ✶✴✪✜✯ Split ✥✻✯✼✦

✳✯②✪❃★✲✽

✳✯②✪♦✯✰✷✪➞★✶✾ Time Shift ✻✇✱✯❦✫✬★♥✪♦✦ ❆❀✦

q✵↕✿✳★✬✪✻✫✼❃✦ ✴✢❃✪✵✬✦❃★⑥ ❂❦✬★❁✳✪♣✫♣★✽
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s❇⑤★✴✯✲✽

✥⑥✵✮❦✦ ❈ ✧✣✯ ✧★✩✪✫✬★ ❂✻★❃✪s✮ ✰✯②♦✯➝★♥✼✦

↕①✦r✲ ❀✢s✣ ✰✯②➞✯✫❦★✬✪ ✥✜✦ ✰✣✯❀✯✰✽ ✐➓ ✻✇✹

✸❦✫✬★♥✪♦✦ ❁✯♥✳✳★✬✪ ↕①✦r❀✢❂✵❀ ✰✇④★✲✽

⑨⑩❶❷❸❺ ❹❺❻➟

➀➠➡➢➇ ➀➠➡➤➁➥
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t✜✢✣ ✤ t✥✥✦t✧✣★ ✥✩✪✫✬✭✮✣✯✫ ✰✢✫✱✦ ✲✳✴✣✵✶

❦✷★ ✤ ✸✫✹✦ ✥✺✫ ❦✷★ ✲✳✴✣✻✼★ ✲✲✽✱✦ ✸✫✹✫✾✷✲✿ ❦✷★ ❀❁❂✦ ✲✳✴✣✻✼★✶

✲✲✿★ s✫✧✦✱✦ ✤ ✲✲✿★✲✲✾✻✫✾✷✲✿ t✥✥✦t✧✣✮✫✲✻ ❃✿t❄✣❂✼★ ✥✾t❄✣❂✼★

✻❭✹✫✥✯✦✹✼❅✭✫✻✦✶

✮❛❂✫✿✷❛ ✤ ✮✼❆❇✫✲✾ ❈❉✼ ✿✷❇✼❆❇✼★ ❦★t✯✣❊✫❋✫✹✼❅✭✦✶

● ❃t✭ ❍❭✭✫✯✫■ ❆✥✫✭✣✜✿✣✹✼★ ❏❑✣❄✾❦★✬❭✭

✜✿✣✹✼★ t✥④✫✿✲❄✣✲✹ ✮✼✽✫✹✼❆✯✼★ t✳▲❄✼

✥✯✦✹✼❆✯✼★ ✲✳✴✼❆✶

❏❑✣❄✾❦★✬❭✭ ❪❆✾▼❇✼✲✿◆ ❖✥❪✩✮✣✯

t❆✣❋✫❆❛ ❆✷✿✫ Copy, Paste ❍❭✭✫✯✫■ ❦P◗✫❘✦◆

❈✻✼t✯✣❊✩✮✣✯ ❙✾▼❇✫■ t✳▲❄✼✥❘✭✦ ❆✣❚✼❆

❯✳✫✜✭★ ❱✶❲❳❨✶

❩❬❫❴❵❜ ❝❜❞❡ ❢❣✐❥✐♠♥♦♣q❬r✐ ✉✈✇✈① ②♦③❣❵

● t⑤ ✲✳✯✦✭✼ t✻✣✹✫✯t❪s★◆ ✭P❏✦✭✫❆❍✲✮⑥✫■

t❦✥✦ ✲✳✴✼❆✯✼★ ✰❆✦❦✦t❏✣▲❂✦ ✲✳✴✼❆✯✼★

t✥❚★✶

❦⑦⑧✮✣✯✫ ✲✳✣⑨✫ ❪⑩t✾❶✻★ ✲✳✯✦✭✦◆ ❪❷✦❸

❦★t✯✣❊✻✥✼★ ❪⑩✮✫✜❪❚✥✼★ ✻✿❄✫◆ ✻✫▼❛

✭✯✣✽✣✹✫✯ ✻✫▼❇✼✲✿ ❦⑦⑧★ ❆✥✫✭◆ ❈❹✫✮✣✻

t❄✣✲✿✰⑨✣✥t❍✯✼★ t❆❛❋✫❘✼✲❆✣✿✼✹✣✮t⑨✣◆ ❈t⑨❺

❲✶ ❀✢✣❦✫✱✫✯✫■ ✭✯✣✽✣✹✫✯ puthuvarsham.aup

✰❅ ✧✯■ ❀✣✢✫t✯✣ ✲⑤✯✽✼❆❇✫✾✼★ ✮❭✢✫✯✣

✲⑤✯✽✼❆❇✫✾✼★ ✜❏✥▲❄✫✹✼❅✫⑨◆ ❆✣❍❚✲✮⑧✦❺

❻✶ ❏❂✫❆✯✫✲✾ ❪❷✦❸ ❃✧❆✦✿✼❆❇✼★ ❈✥✯✼✲✿ ❼▲❽

▼❇✼★ ✜❆✮✲❋✿✼❄✼❆✶

Amplify

Change Pitch

Fade out

✻✫❾❷✦❸✭✯✫■✻✫❅✼ ✭✼✿▼✫ ✯❿✣▲❿ ❪❷✦❸✭❭✜✥✭✯✫t✾✹✦

❖t❍✣➀❚✜❆✮❄✫✲✾❄✫t❘❍✼❅✼✶

✻✫✾✥✫✾✼➁ ❪❷✦❸★ ❆✷❂✼❆t✯✣ ❆✼✽✯✦✹✼❆t✯✣ ✲✳✴✼❅✼✶

❪❷✦❸✜❪✼✭✫✯✼✲✿ ❖t❍✣➀❚➂❈✥t❍✣➀❚▼❇✫✾✼➁ ✮✣✱★✶

➃➄➅➆➇➈➉ ➆➇➊➋➋➋

➌➅➍ ➎➏➅➄➐➑

➒➆➐➓ ➔➒→➣➊➋➋➋

↔↕➙➛↕➜➝➞➟➠
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✸✜ Song.wav, Song.mp3 ❋✢✣✤ ✥✦✧ ★✩✪✣✫✬ ✧✭✮

✤✯✰✯✱✲✰ ✳✴✵✮✶✷✩✹✲✜ ✰✩✫✺ ✰✢✣✧✣✻✮✢✤✴✣✼

Song.wav ✫✴ ✱s✽✾✣✿ ❀✧✣✴✩✴ ✧✭✮ ❁★✱✲✰✩

✤❂✶❃ ❄✤❅

❆✜ ✦✵✩✱✣ ✶❁t✱✲❇✲ ✥✩❇✣✦✴✩ ✦✳✩❈❉✩❊✣✵✮● ✥✧✮

✳✴✵✩✹✲✜

❍✜ Song.mp3 ✫✴ ■✦★❏✣✿✲ ✳✴✼ ✫✫✱✱✲

✶✮❑✤✩✹✲✜

✸✜ ✶❁t✱✲❇✲ ✥✩❇✣✦✴✩ ✦✳✩❈❉✩❊✣✵✮● ✥✧✮

✳✴✵✩✹✲✜

▲✜ Song.mp3 ✫✴ ■✦★❏✣✿✲ ✳✴✼ ✫✫✱✱✲

✶▼◆✮✰✵✩✹✲✜

▲✜ ◆▼❃✱✲ ◆▼❃✽✩❑✣✫✵ ❙✣✵ ◆▼✷✮✶✷✮s ■✤✴✮✫◆

❬❈❖P✷✮❉✩✹✲ ★✪✣✶✴✣✼ ✰✢✣✧✣✻✮✢✰✲✜

❀✧✣✴✩✴ ✧✐✰✣✴✣✼ ■✤ ❁✶❉✫◗◆✮❘✮✶✜

➣✣✻✲ ✤✺✣ ✱▼s ✫❙❚✩❂✮s ✫✫❑❊✲ ➣✣✻✣✵▼✫◆

✱▼s ✥❦✪✲ ✫❙❚✩❂✮s✜

✥✧✮ ❂✣❯✣✰ ❱✩❲❘✲ ✱✮❲❉❉✩✴✣❳ ❀✽✲❨

✰✐❁✤✰✴✣✼ ✤✯✰✯✩✱s ✤✧✮❘✩❩✜

✫✫◆s✫✫✵❂✣✵▼✫◆ ✰✧s❲✧▼★✫❘ ❭◆✦❘✩

✪✮s ✤✵✦❘✩✪✮s ❂✐✻✣✤✴✲✻✮✢✰✣❂✲✜

✦✤✤✲✦✳✩s ✤✯❪✣❲✰❉✩✴✣ ❋❇✣❊✲ ✫❙❚✩❩✜

❆✜ ✥❇✩✱✣❊✣ ✦✱✩✳✲❊✲✫✤✴❈ ✰✮❑✢✲❳ ✫❋✜◆✣❫✱✲✶▼❃ ❴▼❵✵✣❂✶✲✱✣✫✵ School

Resources ✼ ❋✪✩s➣✩✱✣❂✮✦✤✭✣✴✮● audio_files ❋✢ ✦✳✩❃❇❑✣✵✮

❃✫◗◆✮❘✣✴✣✧✣✻✮✢ ❄✫✰❺✣✵✮s ✥✩❇✣✦✴✩ ✳✴✼ ❭s✦★✩❈✪✲ ✫❙✴✲✰✲❳

■✰✣✼ ❂✣✢✮ ❂✩✵✮✤✧✣❉✩❁✰s ❉✮❑✣✫✿◆✮❘✲ .mp3 ✦✳✩❈❉✩❊✣✦✵✻✲

❋✶✲✱✲✦★✩❈✪✲ ✫❙❚✮✶✜

❍✜ ✫❋✜◆✣❫✱✲✶▼❃ ❴✮❵✵✣❂✶✲✱✣✫✵ School Resources ✼ ❋✪✩s➣✩✱✣❂✮

✦✤✭✣✴✮● audio_files ❋✢ ✦✳✩❃❇❑✣✵✮❃✫◗◆✮❘✣✴✣✧✣✻✮✢

Narration.mp3 ❋✢ ✳✴✼❳ puthuvarsham.mp3 ❋✢ ✥✩❇✣✦✴✩ ✳✴✵✣✫✬

✰✮◆✻❘✣✼ ✤✧❘✻✧✐✰✣✴✣✼ ❉✣❁❀✹s ✫❙✴✲✰✲❳ .wav ❋✢ ✦✳✩❈❉✩❊✣✦✵✻✲

❋✶✲✱✲✦★✩❈✪✲ ✫❙❚✮✶✜

✸✜ ❂✣P✷✮✫◆ ❉✵✴✩✷ ★✩❛★✮✱✲✰✶❘✣✵✮●❳ ❁❀✐✜ ★✣✜ ✱✮✦✧❁❜✫✬ ❝❞❞ ❋✢

✶❡❳ ■✰✣✫✬ ❱✩✤s ❢❃✫✻✩✭✲ ★❑❣✲❳ ❀❥✦✵♠❂s❳ ❋❇✣❊✲ ❋✢✣✤

✫❙✴✲✰✲❳ ♥❉✮♠✤✮s ❉✣❁❀✹s✫❙✴✲✰✲ ✥✧✮ .mp3 ❀❥✳✴✵✩✴✣ ❋✶✲✱✲✦★✩❈✪✲

✫❙❚✮✶✜

♦♣qr✉✈✇r①②③④♦♣qr✉✈✇r①②③④♦♣qr✉✈✇r①②③④♦♣qr✉✈✇r①②③④♦♣qr✉✈✇r①②③④
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✹✳ ❈ ✜ ✢ ✣ ✤ ✥ ✦ ✧ ★ ✥ ✩ ✪ ✫ ✬ ✭ ✧ ✮ ‘We are the World’ ✯ ✰ ✪ ✱ ✬ ✩ ✲ ✴ ✵ ✶ ✬
✐✷✸✭✺✻✜ ✲✴✼✥✩✥✽ ✯✾✬✿✥ ✲✴✼✥✩✥✽ ✩✧❀❁✫✬❂ ✱✬✱❃❄✱✧✜ ❅✬❆✐❄✜✲✴✼✥✩✥
❍❃✧ .wav ✐❇✥❉❊✼✭✵✼✬ ✸★✱✥ ✲✴❋✧✪✳

●✳ ■✬❏✬ ✦✵❑✦✧★✥✩✪✫✬✲✭ ❃▲✵✜ ✼▼❄✬✿✬✲✭ ✯✰ ✪✱✬✩ ✲✴✵✶✬

✐❇✥❉✸✭✺✻✜ ✲✴✼✥✩✥✽ ✯✾✬✿✥ ✲✴✼✥✩✥✽ ✩✧❀❁✫✬❂ ■✬❏✬✼✬✭✧✮ ❍❃✧ ✱✬✱
❃❄✱✧✜ ❅✬❆✐❄✜✲✴✼✥✩✥ ❍❃✧ .ogg ✐✷❊✼✭✵✼✬ ✸★✱✥ ✲✴❋✧✪✳

◆✳ ✸ t ✾ ✬ ✸ ✼ ✵ ✻ ✵ ❀ ✪ ❃ ▼ ✦ ✫ ✬ ❂ ❍ ❃ ✧ ✲ ✴ t ✬ ✼ ✻ ✵ ❀ ✪ ✲ ❅ ❖ ✧ ✩ ✬ ✽ ✪ ▼ P ✧ ✪ ✵ ❃ ✧ ✲ ❅ ✵ ✫ ✥
✐❇✥❉✸✭✺✻✜ ✲✴✼✥✩✥✽ ✯✾✬✿✥ ✲✴✼✥✩✥ ❍❃✧ .mp3 ✐❇✥❉❊✼✭✵✼✬ ✯✪✥★✥✸✦✵◗P✥
✲✴❋✧✪✳

❘✳ ✻✬❭❙✧✲❀ ★✵❅▼■❚✐✵★✥❆✩✜ ✦✧★✥✩✪✫✬❂ ❍❃✧ ✦❆✩❆✦✱◗✫✪✲❯ ✺✻✬✼✵❆✩
✱✬✱❃❄✜ ❆✐❱✬❲✬P✧▲✵✱✧❅✸✶✵✳ ❳✸❨■✫✬✲❯ ❩✵✻✫✥ ✻✬❭✲❙ ★❬❂❪✬❲✥
❍❃✧ ✼✵❆✩✵✱✬✱❃❄✫✬✲❯ ❍✵✾✬✸✼✵ ❊✼❂ ✩✼✵t✵❁✧✪✳
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✮ ■✯✰✱✲✳✴✵✶✷ ✸✹✺✻✼✴■✽✴✾✰✿✴✵✶❀✶❁✹✿ ❀✹❂❃❄❅

■✶✳✴❆❇ ❉✹❊● ✺❍❏✴ ■✶✳✴❑✶■▲ ✼✿✹✳✹▼✶◆✶❖

✮ ■✯✰✱✲P ◗❍✶❘❙❀✹✿ ❚❯❉✹❍ ■❁✶❯✴❏✴❱

❃❄❅▼✶✳✴❆❇ ◗✳✴✽✶✺❍❏✴ ■✶✳✴❑✶■▲ ✼✿✹✳✹▼✶◆✶❖

✮ ❄❏■❇s❇❲ ❳✺❀❨❇❲ ❩❬✷ ✼✶❏❃✴ ✽✴✽✴❉ ❭✹❂■▲
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✢✛❅✛✴❵❷✛✥ ❦❼✼❑✛✩✻ ❶✗✘❶✵✛✧✮❅✦✹✛✩✻ ✜✿★✦✚❃ ✢✛✢❏✲⑩ ✘❑❽❏✛❅✿✽

(en.wikipedia.org/wiki/Charles_Babbage)
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❍✬✭ ✮✯✘✙ ✰✚✱✘✦✲ ✮✯✭✳✴✵

t✮✶✴ ✛✭✷✸ t✹✺✚✻✻✘✼✜

✦s✵✽✘✵s✴✵ ✣✤✥✦✧ ✮✚✾✘✿✥ ✛★✥✩✪✫

✺✭✷✧✘✷❪✭❀✭ (IBM 701).

✯✘✻✢✣✤✥✦✧ ✹✶✚❡✘❪❁

✙✩✻✫ ❜✲✫t❡✻✘✯✭❂

t✺❃✜✻✾❁ ✛★✥✩✪✫

✣✳✘❇ ✛★✗✘

✺✭✷✧✘✷❪✘✵

t✯✚✛✦✧ ✣✤✥✦✧

✺✘✵✻✘✵ (Personal Computer)

The Kenbak-1

✦✦❄t✹✛✚t✻✚❡✜❅✜ ✮✘❆t❈✚✻✜

❍✚✳t✷❅✘✼✜ ✻✘❉✴ ✺✭✷✧✘✷❊✘✵

➲✭■✯✘✗✛✜✻✜ s❀ ✻❏❑✹▲

❍✚✳t✷❅✘✼✜✜ ✻✘❉✴ ✺✭✷✧✘✷❪✘✵
✻✜❄✚✫✪✜ t❡✚❦ ✙✭✶✴

❑✭❳❊✭❀✭ ✢ s✷✘✛✜✻❦

(Ericson R380)

✷✚✻✜✺✜✦✽✷✘ ✦✦✺ s❀❞

✦✹✛❈✘❅✜ ✛✚✫❈✜

✮✯✭✳❄✭❂ ✛★✥✩✪✫

✣❆t✹❈✚✙✜❈✜✢

✻✜❄✚✫✪✜

t❡✚✾✭✛❇❪✜

✯✘✗✛✜✻✜

▼❳✘◆✚✗❄✚❪✘

✻❏❑✹▲

❍✚✳t✷❅✘✼✜

✻✘❉✴✵

Macbook_Pro

❖✙✫❀

✹✺✮✫✧✗

tP◗✘✙✭❂

✯✚✺✜t❳✚✺✜

✺✭✷✧✘✷❪✘✙❑✜

✣✳✘❇✵

❘❙❚❯❱❲ ❨❩❲❬ ❭❫❴❵❛❝ ❢❯❣✐❥❧

♠♥♠♦♣q r✉✈✇♦♥①②✇③ r④⑤♥①②✇③ ⑥♠⑦⑧

⑨⑩❶②❷ ♦✈❸♥❹♥❺ ♠♥⑦✇❻❼❽ ⑨❾❹❿❸② ➀➁②➂❶♥ ❼❺✇②✇

❸②❶♣♥ ♠♥➃♥❷♣➄➅❹ ➆➇❼✇❽ ✇➈♥♠②✇➄②➉ ➊♦②

❹➋➌➀➅➍➇➎➅ ✇➏⑧④➐➑➒ ✇➅❻➅❼②r➓❸➀➅❹♥ ➔❸♥⑨→

➋➂♠➑➣❼ ♦✈❸♥❹♥❻②↔➅❹♥➐②➉ ➀➅↕♣q ➙⑨➌➅⑨①
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❝✽✲✲❝❁❂✴✮ ❃❄❂✴✮✯✰✱ ✲❝✮✺❂❁❁❂✺✸ ❅✮❆✸

s❇❈✰✭❳✸❉ ❊✲✯✮✳ ●❍❉●■ ❏✮❏❝❑✿ ✳s❄▲✮ ✲✽▼▲✮

✴❂❀❂❜ ◆❖❁✮❀✽❉

P t◗❘❙❚❯❱❚❲❨❩ ❬❭t❪❫❴❵❛❫❲❚❞ ❡❢❣✐

P ❥❭❦❫❣ ❡❢❧♠ ♥❵♦♠ ❪♣q❵r❩✐

P ✉✈❭❚✇❩ ❬❭❧①q◗❫❪❵ ❥❭t②③❧♠ ❧⑤t⑥❫⑦⑧❩⑨

◗⑩♥❩ ②❚❢❶❵❪❲✐

P ❷⑩✇❩❭❚✇❩ ❬❭❧①q◗❫❪❵ ❥❭t②③❧♠ t◗❫q❵r⑦✐

❸❹❺❻ ❼❽❾❿➀➁❿➁➂

➃➄➅➆ ➇➈➉➇

➊➋➌ ➍➎➏➐➋➑ ➒➓➑➔

→➣✼✳❂❅ ✳✻✼✽✯✾✰✳✿❀✸ ss✳✳❂❝✼↔ s❇❈❂↕✰

❄❂✴✮❝✰✭❳✸ s➙✳✸❆✸ ❝✽✲▲✮❅✰✱ ➛❂➜ ❁❂◆❳❁❂✺✶➝❂❉

➞✭❂✵ →➟✰↕✮✳ ✳✻✼✽✯▼ ➠s❳➝❂↔ ❳❝▲✮❅✰✱

➛❂➜✴❂✺✸ ss✳✳❂❝✼↔ s❇❈✰✭❳✸➡ ❁✰❜ ✲❂➢➤❂➥❑➦✮✵

↕❂❁❳✸ ✲❝✮❇✴s➧✯❳❂✺✶➝❂❉ ➨❏✴✮✵ ❇✮❅❳✸ ➩❂▼▲✰

✶↕❂❀✽❉

P s➙✳✸❆✸

P ❖➫✸➣↔
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✳✲✮ ✵✫✴✚✭✪✫❯✗✤✹ ✙✦✧★✩❅ ❈✉ ✥✗✘ ✢✫✻✫✷✮

✜❡✧✾✗✭✣✲✬✢✗❆ ✬❇✛✗❃❃✫✴✫✵✣ ✬❉❊✤ ●✜✤

✜❡✫✭✣✲✢✫✵✮ ✼✵✣✬❯✗✽✧✾✗❯ ✿✛✙✻❀✤

✙✦✧★✩✪✣✾✗❯✫ ❛❁✫❂✫✬✭✸✢✣✾✣✸✮✹ ❈■s❯ ✺✉✩✮✛✣✩✮

✿✛✙✻❀✴✚ ✳✲✣ ■✫❍✫✭✗✤✹

④❏❑▲▼◆❖ P◗❘❙

✢✲✫✻✫✭✣✲ ✛✩✫✙❯✫❳ ❚✛✩✫✙ ❱❲✹❨❩ ✙★❬✣✢❳

■✫■✻✴✚ ✬✰❅❭✮ ■✫✛✣✜s❂❬✣❭★✹

❪❫❴❵ ❜❝❞❢

④❏❑▲▼◆❖ P◗❘❣

✵✗✤ ❈✲✮ ✙✦✧★✩✪✫❳ ✿✛✬❯✗✐✫✭✣✲ ❇✛❄✗✵

❈✯✛✣✩ ✮❥ ✺✉✩✮✛✣✩ ✮ ✿✛✙✻❀✴✚ ❦s✢❧✗✾✗❀✮❆

✺✗✬✻✗✲✫s✵✭✣✪✫✷✣✤ ✙✣✪✫❂✣✙✚ ✢❯✗✪✗✭★✹ ✜✫♠✫❳

✰✫✜✢✮❥

♥♦♣qrt ✈✇♦①②③⑤⑥⑦②③♦①②③ ♥♦⑧⑨⑩❶t

❷❸❹❺❻❼❽❾

❿➀➁❾

➂➂❿❹➃❷❻❹➄❻➅

❷❻❿➆

➁❾❷❻➇❼

❺❻❼❹❷❻❽❾ ➆❸❽❼

❹➈❻➉❾➊➋➌❾

❹❿❻➍➋➎❼

➃➏➋➐❼

➁❾➏❸➌❼

➁❾➃❷❸➇➋➑ ❷❻➍➒➓➔

→➋➣➂↔↕➒➌❻➙➛

➜➙➏➒➝❾ ➞➟➣➇➋❹➔➠➡
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❯✤✥✦ ✧✚★✩✪✫✬✦

✭✮✙✯✪✬✰

t✱✲✳✴✵✱✶✷✶ ✴✸✹✺

✻t✼✲✽✾✶✱✾✶ ✴✸✹✺✿

❈❀✙✯✪✬✰

✴s❁✱✶✵✶ ❂❃✲❄✶

❃❅❆❇ ❉❆❊✶

✥✦❦✘●❍■ ✭❏✩

t❑▲✶ ▼❁❆❖❆❊✺✱P

▼❆❂◗❘❙✺❚ ✸❱✺❚ s❲❚

✴▼❳✺✱P

④❨❩❬❭❪❫ ❴❵❛❜

❝❞❡❢ ❣✐❥❧ ♠♥ ♦❡♣qr✉ ♣✈✇❡①②❥ ③⑤ ⑥❝❢⑦⑧

r✉①ß ⑨⑩❶❷❡①❸❹ ❺❶❻ ❼♠q❹❸ ❢♠❽❾❡

❝②⑦❡❿❡①❸❢❥

➀ ❢➁⑨➂❶➃❺ß

➀ ➄⑤➅ß

➀ ⑨➄❶⑧❡❻➃

➀ ❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥❥

➆➇➈➉

❣➊➋✐ ♥❶⑧ß ③❹❸ ➌❶➍ ⑥❝⑨⑩❶➎❡①❸❹

q⑦❾❡♥❸➏ ➄⑤➅❡➐ ➑➒➓⑦②❝➍

➔→q⑦❡❿❡①♠❿❞qß❥ ➔⑨➄⑦❡①

①❶⑦➌❶⑩ ❺➦➅ß ❼➍➎➣➂➃❞❶⑧ß

③q❡♠➐ ⑥❝↔❶q❶→ß❥ ❢↕➓②❞➙❸❢➛❸♠➜

⑥❝⑨⑩❶➎➍ ➅❶➝❶⑦⑧①❶⑦♠➐ ♠♠❢❢

➛❡⑨♥♠①❾❡①❶➞ ➄⑤➅ß →➛♠⑦⑨⑩♠➙

➅➟❶⑩❢➄❶⑩❡❥ ➄⑤➅❡➐ ➔➜❡➠❶➎❾ß

➅➡q♣➢➄❶⑩❡ ♦♥❡①❸❹ ➤⑦❸ ⑨♥❶➟

⑨➎❶➛❾❡♠➐ ➅➟❶⑩⑨❾❶♠➜⑩❶⑧ß

➑➒➓❢❶♥ ➄⑤➅❸❢✉ ♣❝→➃❾❡

➥❡⑦❸❹qß❥ ❝❡❹➁➜ß ♣❝❢❶✈⑦✈ß➄❡❢➛❸♠➜

➅➟❶⑩⑨❾❶♠➜ ♣❝→➃❾❡①❸❹

➤❝ß❻❡①➣ ➄⑤➅❸❢✉ ⑦➍➎♠❾❾❡❥

➧➨➩➫➭➯

♦❡♣q➍➲ ♦♥➥❡♣q➍

➳➵➸
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en.wikipedia.org/wiki/Input/output, en.wikipedia.org/wiki/Touchscreen
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ß✹P✰✯ß✲ ◗✽Ps✸❯✸ ß✲✼❅✯■✶ ❱▲P❍✸ ❇❅✳✼

ß❲✮✯▲✰✸❁
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❧♠♥♦♣qr ✉✈✇①
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❯◆❖P❖◗❘❙❚❱❲❳ ❨❩❬❪ ❨❱❫❩❴❙❪
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✢ ✘ ❦✱ ✘ ▲ ✣ ✹✙ ✺ ✣ ❁
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➇ ❀✫✪✿✫ ★✵✫✿ ➀✣▲✬✱✘❆ ★✣✭✙✯✻✰ ●✿ ❿✣❉✱✫
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➎➏◗ ➐❯❙➑❖ ❯❖ ➒ ❙➓❩P➔

➄ ✵ → ✵ ✱ ✘ ❆ ➣ ✵ ✘ ↔ ✫ ✧ ✬ ✣ t ✥

❭ ❃ ✚ ✣ ★ ✫ ✿ ✬ ❵ ✶ ❄ ❛ ✪ ✫ ✬ ✭

✮✯✴✣✵✱✘❆ ★✿✫✬➆✘➋✫❁

❇ ✜ ✙ ✮ ❞ ✣ ✩ ✥ ❞ ✥ ✮ ✯ ★ ✰ ✱ ✬

✢ ✷ ★ ✘ ➣ ✣ ❭ ✱ ✘ ✧ ✉ ✯ ✫ ❀ ✘ ✩

✵ ❄ ✯ ❏ ✣ ✹ ✥ ❑ ❀ ✘ ❆ ❈ ✯ ✙ ✩ ✣

❉ ✘ ✚ ✫ ✿ ❀ ✥ ❁ ❇ ✜ ✙ ✮ ❞ ✣ ✩ ✥ ❞ ✥

↕❁➙ ❡✧➀✺✘➈→✜❥ ✩✥✚✥ ✙➄✛

❏ ✫ ✲ ✯ ❀ ✘ ✻ ✫ ✬ ❅ ✫ ❏ ✣ ✩ ✘

✢ ✷ ✙ ✩ ✣ ➀ ✘ ✻ ✘ ↔ ✥ ✮ ✯ ★ ✰ ✱ ✘

✻ ✘ ✚ ✣ ★ ✫ ✿ ❀ ✵ ✱ ✘ ▲ ✣ ✹ ✥

❑ ❀ ✘ ✧ ▲ ✮ ✯ ★ ✰ ✱ ✬ ✢ ✷★ ✘

➣ ✣ ❭ ✷ ✵ ❄ ✯ ✧ ✻ ❃ ✫ ✱ ✘ ✩ ✘ ✵ ✘

✚ ✫ ✿ ❀ ✥ ❁ ❇ ✜ ✙ ✮ ❞ ✣ ✩ ✥ ❞ ✥

★✘✩✰ ●✿✣✹✥ ❑▼ ✮✯★✰

✱✬ ✢✷★✘➣✣❭✷ Ø✪✘✩✧✻

❃✫✿❀✥❁ ❇✜✙✮❞✣✩✥❞✥ ★✣↔✫

✬ ✭ ➛ ✬ ➜ ❃ ✬ ✭ ❀ ✫ ❃ ✽ ✘

➣ ✣ ✵ ✣ ❅ ✷ ❈ ✯ ✬ ✵ ✹ ✽ ✭

❑✿✫ ★✘✯ ✹✘✩✘ ▲✫ t✥
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❩✰✽❯ Location ❂❄ ✵❂✽✺ ❍♥❄❚✰✼✰✺✰❙❄❏❚✴

✵❂✷❙✭✿

♦♣qrs✈ ✇①✈②

③⑤⑥⑦⑥⑧⑨⑩❶⑥ q⑦❷❸⑦❹❺❻♣⑧❼❽❾

⑧❿⑩⑦⑩➀❾➁ ➂⑩❼⑦s

♦♣qrs✈ ✇①✈➃ ③⑤⑥⑦⑥⑧⑨⑩❶♣➄➅ q⑦❷❸⑦❹❺s ❷⑩➆⑩➀❾➁ ➂⑩❼⑦s

❡ ✻✰❀❚❩✰✽❯ ➇ ❨ ◆❑ Add (+) ✻✰➈❩✰❨ ❦✰❙✴

✽✻✼✴❚✴ ■✭✶❄❚❨ ✻✰❀❚❳❆ ◆❆✽✸✶❄❩✷●✿

❡ ✻✰❀❚❩✰✽❯ ➉ ✽❯ ❃✷✹✴➊❱✐✮▼✰❨ ❦✰❙✴ ✽✻✼✴❚✴

✲✳✴■✴✵✶✷✸✰✱ ❚➋● ❛✷➌✷❱ ■♥✰✼❄●✿

✲✳✴■✴✵✶✷✸✴ ➍●➎✰✼✷❙✷❱ ▲❂✰✼❄● ❍✽➏✾✷●

❛✷➌❳❆ P✺❄❩✷●❊ ■✽❬❩✷❱ ❀④❛✰❙✭✿ ■✭✶❄❚❨

■✷✺✬❳❆ ◆✼❇❏ ❦✷✳❄■◗✰❨ ❂❛❄❙✴ ❛❂➐✰❯✷❙✷●✿

➑➒➓➔→➣↔

↕➒➙➒➛➒➜➝➞➞➞➞



12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890

❤�❤✁❤�✂�✄☎ ✆✝✞✟✠�✡❤�☛☞ ✌ ✍142

❋✎✏ ✑✒✓✔✕✖

◆✗✘✙✚✛ ✜✢✛✜✢

❦✗✣✚ ✘✤✥✦✤✧★✩✗✪✫✬✭

✪t✮✤✮✯✭✰ ✱✮✫✤✚

✴home✴✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲ ✳✵✶ ✷✸✹✶✵✺✻✼✽ ✳✾✸✹✿

❈❀✺❁❂❃❄✽ ❅❆❇❉ ✷❊●❍■❏✺❑▲ home ✳✵

✻❅✸▼❖❏✺❁✶P✺✻▲✸ ◗❀✺❁✷❘✶P ❙❚✿ ✻❅✸▼❖❏✺✻▲✸

❯✹✿ ❱❍❲✺❳❑❨❩✶✵❀✿ ✳✵✸✹✿ ❈❀✿ ❱❍❬✺❨✺❳✶✵❀✿✲

❅❆❇ ❫✸❘✺❑❁❳✶❏✺❭✶P ✷❍❩✶❀❇ ❪✺❪❴❵▼ ❛❆❂✵

➣✸❱✶✷❜✺❇ ❫❝✺❳✸❄✲

❞❡❢❣✐❥ ❧♠♥♦♣❣qrs❥ ✉✈✇♦♣q①②②②

✷❊●❍■❏✺❇ ❑❬③✶✵ ④✸✻❴✸ ⑤❫❪❂❘❁

❘✺❑Ø❆✶❄ ❅▲❙✸❆✺ ▲⑥✺❳✶✵ ④✸✻❴✸ ❅❆▲✶❄

◗▲❱❙✸❆✺ ⑦❑❀⑧✺▲✶❄ ✻❫❴✺❇ ✳❪✺❑❩❑❆⑧✺▲✶❄ ✻❱❪✿

❑❬③❴✶❀✿✲ ❈❪ ④❴✶ ❁✺⑨✺❀ ✻❅✸▼❖❂ ❁✺❂❙✺❭✿ ◗❀✺❇

✻❪✹❄ ✻❱❪✿ ❑❬③✸⑩✲ ✻❱❪✿ ❑❬③✶✻❊✸▼ ❅❆▲✺❁✿

✷❶❀●❙✸❆✺ ④❴✶ ✻❫❴✶ ❁❇✷✸❁✶❄ ❙❏❳❴✶❀✿✲ ❯ ❅❆❇

❫✺✵❷❩✿ ❯❪❸●❙✶P ❱❙❆❘✿ ▲⑥●❙✸✷✸⑩ ❈❹ ❸❷▲❄

❁✺❵▼❳✿ ❱❺✸❆✷❙✸✷✶❄✲ ✷❶❀●❙✸❆ ✻❫✻❴✸ ❻▲✻❙✸

❁❇✷✸❑❀ ✻❱❪✿ ❑❬③✶✵ ❅❆▲✶✷❑❜ ❱✺❼❄

✳❪✺❑❩❆✸✹✿ ❱❍❲✺❳✶✷ ✳✵❏✺❆✸✻❙✸✽ ❱✸❽✸❴✹

❆✸❆✺ ❅❆▲✺❑Ø ❀❴❙❁✶❱❴✺❭✿ ✻❺✸❙✺❁✷✻❘✸

✻❺✸❙✺❁✷❘✶P Documents, Pictures ❀✶❩❵✺

⑦❑❀⑧✺▲✶❄ ✻❅✸▼❖❏✺✻▲✸ ✻❱❪✿ ❑❬③❑❨❩✶❄✲

q❞s❥❾❿❣✐➀❣➁➂ q➃➄❣ ➅s➆s➇

⑦❑❀⑧✺▲✶❄ ④❴✶ ✻❅✸▼❖❏✺❁✿ ❯➈●❄ ❁❇✷✺❆ ✻❫❴✶

❙✸❚✹❑❙⑧✺✻▲✸✽ ✻❅✸▼❖❏✺❁✶ ❙✶✷❜✺❇ ❙❹❱✿ ✻❫✸❆✺Ø❂

❪❭✿ ❪▲❀✶➉■➊ ➣✺❳✿ ❑❬❆✿❀✶✻❁✸❳❍✲ ❈✻❨✸▼

✻❅✸▼❖❏✺❑Ø ✻❫❴✶ ❙✸❚✸❁✶P ❱❍⑤❀❄ ✷✺■✺❆✺✻✼✽ ❈❁✺

✻❅✸▼❖❏✺❑Ø ✻❫❴✶ ❙✸❚✺✻❳✸❜❍✲

❧♦➋➇ ✉✐➅➌✐➄♦♣s➇

✷❊●❍■❏✺❇ ❙▲❆✸❜❄ ❑❑❩❨✿ ❑❬❆✿❀✺✻✼✽ ④❴✶

❱✺❼❘✺❇ ❙▲❆✸❜✻❙✸ ◗❀✶✻❫✸❑▲ ❙✻❚❑❀⑧✺▲✶❑❙✸❴✶

⑥✸➍✻❆✸ ❑❑❩❨✿ ❑❬③✶✵❑❀❵❑❁❑❆✵✿ ❙✶⑩

◗❽●✸❆❘✺❇ ❁✺✵✿ ❙❁➎✺▲✸❳✺❆✻✼✸✲

❱✺❼❘✺❇ ❫✶❀✺❑❆✸❴✶ ⑥✸➍ ❑❑❩❨✿ ❑❬③✹❑❙⑧✺❇

⑤❫❱✿❀✶❀ ✷❷✻➉✸❂❖✿ ✻▲④❹■✿ ▲⑥●❙✸✻❳✻➏✽ ❈❀✺❁✿

✳❑✾✼✸❄ ⑤✷❙❷✷❴✹❵❜✸✹✿ ❪❴✶✻❘➏❀✿✽

❁❙✶❳✿ ❫❴✺✻❸✸❽✺❳✸❄✲

❙✶✷❜✺❑▲ ❫✸❁▲✺▲✶P ❑❱❚✺➐✿❱✿ ➉■✹✺❇ ➣✺❳✿

❑❬③✶✷✲

❈❹ ➑✸▲✷❘✺❑▲ System Settings ❀✺❴❑➒❩✶

❳✶✷✲ ➦❬✺⑤❀❄➓➔✲➓➔→✲

q✉❾s①❣✐❥

✻⑤❖✸✹✶✷▼ ✳✵✿ ❑❫✸❀✶✻❪

◗❏✺❆❑❨❩✶✵ ❯❜✺✼✸ ❯✷✸

❸❆✸❁❵❜✶❑❩ (Unmanned

aerial vehicle - UAV)

✷✸▲❙✸✹✿ ❪❴✸⑩ ✻❫✸✷✶✵❀✿✲

❯❪❸●❙✶P❑❀✾✶❄ ❪✸❀✺❇

❨❩✺❆✺❇ ❫❏❑✵❘✶✵ ✷✸▲❄

❪✺➈❍❴❙✼✲ ❁✸❄ ✷❴✶❀✶✵❀✺▲✶❄

⑦❑❏ ❪❜❂✵✶✷↔✺➒✶

✻⑤❖✸✹✶✷▼ ✳✵ ❆⑤✾❨❏❪

✷❜✶❑❩ ❱✸✻⑧❀✺✷❪✺➈●❆✶❄

❱✸❽●❀✷❜✶❄✲ ❆✶↕❘✺❁✶❄

❱❙✸❽✸❁❘✺❁✶❄ ✻⑤❖✸✹✶

✷❑❜✵ ❯❜✺✼✸ ❑❬❏✶❪✺❙✸❁

❵▼ ❛❫✻❆✸ß✺❳✶✵ ❻✺❀✺

❆✺✻▲❳✿ ✳❘✶✷❆✸✹✿ ✷✸❴●

❵▼✲ ❁✺❆❙❪✺✻❽❆❙✸❆✺

❪✺❪✸❺ ✻❅✸✻■✸⑤ß✸❅✺

❳✶❄ ❑❩▲✺❪✺➍⑩ ❱✺❁✺❙✸

➍❍■✺➐✺❁✶❄ ❯✷✸❸ ❁✺❴❷❲

✹❘✺❁✶❑❙✸❑❳ ✻⑤❖✸✹✶

✷▼ ❛❫✻❆✸ß✺❳❑❨❩✶✵✶➏✿✲
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❋✎✏ ✑✒✓✔✕✖

◆✗✘✙✚✛ ✜✢✛✜✜

❦✗✣✚ ✘✤✥✦✤✧★✩✪✙✗✧✫✬✭✮✯✰✱✮✲ ✳✰✴✤✚

◆✗✘✙✚✛ ✜✢✛✜✵ ✫✭✤✶✣✶ ✷✸✘✭✗

✫❦s✗✩✗✱✮✲ ✳✰✴✤✚

◆✗✘✙✚✛ ✜✢✛✜✹

❵✰✺ ✙✗✧✫✬✭✮✯✰✱✮✲ ✳✰✴✤✚

✻✼ ●✽✾✿❀❁❂ ❃❄❅❆ ❇❂❃❀❈❉❂❊❍❀■❄❁❏ ❑▲▼

❁❖P◗❉❘✾✽❄❙❀✿ ❚▼✾■❀❃❯✾▲❱ ❲❚❳❀✽

✽❀❭✾❁❨❩❄❁❏ ●▲❅❩❀❬❪

❫✼ ❁❖P◗❉❈ ❇❀❳❀▼■✿❀✿✾ ▲▲❁❁❀▼P❬ ▲❴❛❄❜

❑✾❑✾❳ ❝✽❬ ❞❀❡❁❏ ●▲❅❩❀❬❪

❢✼ ▲❣❁❂❇❂❡❂✐ ❝❊❃❥❂✐ ❧♠❬ ❅❄❣♥✾ ❑✾❑✾❳ ❝✽❬

❞❀❡❁❏❨❂ ♦✽❄♣❄■❃❀✿ ❝q❚❄❉❂ r❚❁▼■♥❏✐

t✉✾❊❨✈q ❊❇❀❍❂❡ ❂▲❑✿❘❄❁❏ ✇❜✾❑

r❏▲①❣❄❯✾ ❚❉✾❁ ❅✿❀❘❀❨❄❁✼

②✼ ❚❉✾❁ ❚▼✾❊❧❀❳✾③❂ ❑✾❉❄❊❚❀✿ ④❀♣♥❏

❚◗❈❯✾✿❀❨❄❁✼

⑤⑥⑦⑧⑨⑩❶ ❷❸❹❺❻❼❻❽⑦❾⑧ ⑦❿➀❹➁❶

❁❖P◗❉❈ ➂❀■❀❨❀q ➂❀①❊❘❡✾➃❂❂ ❇✾➄❬

❁❖P◗❉❘✾❆ ❴✾❲❅❬ ❑▼✿❂❨❀q t✉✾❊❨✈q ❊❇❀❍❂❡❂▲❑✿❈

❊❍❀❏❞❈ r❙❀❨❀q

❁❑✾❅ ▲▲❣①❂ ▲❴❛❀q

❑✾❑▼♥❏ ❊❲❁❀❞➅❁▼✾❨❀q

❞❇❂❁❂❊❣❀①✾▲➆ ❚➇❀❯❱❬ ❃❀❡❀q

❅❄❘❜❄❑▼❄❜ ❥❀❱❁❯✾▲❱ Text Entry ❅✾▼▲➈

❣❄❨❄❁✼ ➉❴✾❲❅❬✻➊✼✻❢➋

❊❧✈❬ ❑▼❄❜ ❥❀❱❁❯✾▲❱ + ➣✾❨❂ ▲❴✿❂❅❂

t❑❧P❃❄➌ ④❀✈ ❅✾▼▲➈❣❄❯❂ Add ➍❉➎ ➣✾❨❂

▲❴❛❄❁ ➉❴✾❲❅❬ ✻➊✼✻❫✐ ✻➊✼✻❢➋✼

➏➐➑➒➐➓➔→↔↕
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❋✎✏ ✑✒✓✔✕✖

✶✳ ●✗✘✙✚✛✜ ✢✣✤✥ ✦✜✢✚✧★✜✩✪✚✫✣✛✬ ✭✮✯ ✛✰✱✲★✴✘✗✣✵✚✙ ✷✯✘✫✚✢✮✸
➦✣✴✘✹✣✺ ✻✯✣ ✮✦✢✘✗✚✧ ✼✭✤✯✘✽✘➦✣✾✤✘✗✣✺ ✿✷✦✩❀❁❂
❡✘❃✧✻✚✪❄✦✜ ❅❆✿✷✦✜ ❇✷✩✙✚❈✘✹✜ ✤✙✚✴✚➦✣✛✳

❉✳ ✛✰✱✲★✴✘✮❀ ✿✷■✚✗ ❅❂✷✣★✜❊ ✻❍★✜✷✣★✜ ❇✷✛✯✫❏❑✣✮▲ ▼✘✿✤❏✬❊ ✭✘✭✯❏✬
◆✾✘✭ ✩❖P✯✘✹✜❊ ❅✭ ❇✬✮✽▲✣✸✘ ✻✯✣ ✿✷✦✩❀❁❂ ❡✘❃✧✻✚✪❄✦✜ ❅❆✿✷✦✜
❇✷✩✙✚❈✘✹✜ ✤✙✚✴✚➦✣✛✳

◗✳ ✛✰✱✲★✧❊ ✮✢✚✮✮❃✥✩✪✚❘ ◆✾✘✭ ✤❙✘❡✣✺ ✼❚✯❆ ✛✣✴❯✣ ✛✣✴❯✣
✭✯✣✾✣✳ ❅❍ ✭✘❁✙✮✸➦✣✴✘✹✜ ✻✯✣ ▼✧✹ ✦❆✉▲✘✽✘➦✣✛✳

❱✳ ✛✰✱✲★✴✘✮❀ ✩❲✚✢✘✥ ICT ◆✾ ✩✪✚✬❳✧ ✗✘✧✢✘✹✜ ✼✤✘✗✣✺✘✥ office,

gimp, program ◆✾❄ ✦❃✜✩✪✚✬❳✴✣✛✬ ✗✘✧✢✘➦✣✛✳

❨✳ ✗✘❏❑✣✮▲ ❳✦✜✛✜✩▲✚✽✜ ✷❭✚✸❡❆ ✢✚❩✘ ✷✲➦❑✣✢✚✙✘ ❃❬✮✽★ ✻✯✣
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