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✸ ❚❤❡ ❧❡♥❣t❤s ♦❢ t❤r❡❡ r✐✈❡rs ❛r❡ ❣✐✈❡♥ ✐♥ ❛♥ ❛t❧❛s ❛s ❢♦❧❧♦✇s✳

❚❤❡ ◆✐❧❡ ✻✻✾✺ ❦♠

❚❤❡ ☞♠❛③♦♥ ✻✺✼✵ ❦♠

❚❤❡ ❚❤❛♠❡s ✞✹✻ ❦♠

❚❤r❡❡ ♦❢ t❤❡ ❢♦❧❧♦✇✐♥❣ st❛t❡♠❡♥ts ❛r❡ tr✉❡ ❛♥❞ �✁✂ ✐s ❢❛❧s❡✳ ❲❤✐❝❤ ♦♥❡ ✐s ✄☎✆✝✂❄

❆ ✌♦rr❡❝t t♦ ✠ s✐❣♥✐✍❝❛♥t ✍❣✉r❡✱ t❤❡ ❧❡♥❣t❤s ♦❢ t❤❡ ◆✐❧❡ ❛♥❞ ☞♠❛③♦♥ ❛r❡ t❤❡ s❛♠❡✳

❇ ❚❤❡ ❧❡♥❣t❤ ♦❢ t❤❡ ❚❤❛♠❡s ✐s ☛❡t✇❡❡♥ ✟✠✵ ❛♥❞ ✟✟✵ ♠✐❧❡s✳

❈ ❚❤❡ ❧❡♥❣t❤ ♦❢ t❤❡ ◆✐❧❡ ✐s ❥✉st ❧❡ss t❤❛♥ ✟✵ t✐♠❡s t❤❡ ❧❡♥❣t❤ ♦❢ t❤❡ ❚❤❛♠❡s✳

❉ ✌♦rr❡❝t t♦ ✠ s✐❣♥✐✍❝❛♥t ✍❣✉r❡✱ t❤❡ ❧❡♥❣t❤ ♦❢ t❤❡ ❚❤❛♠❡s ✐s ✹✵✵ ❦♠✳

➡ ❖✎❘ ✏✑✑✒ ✓✒✔✒ ❏✕✖✑✒ ✗✘✙✁ �✚✂✙
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✹

✹ ❆ ✇❡❜s�t❡ r❡❝❡♥t❧② r❡❝♦r❞❡❞ t❤❡ ❢♦❧❧♦✇�♥❣ �♥❢♦r♠✁t�♦♥ ✁❜♦✉t t❤❡ ♣♦♣✉❧✁t�♦♥ ♦❢ ❋r✁♥❝❡✳

➊ ❚❤❡ ♣♦♣✉❧✁t�♦♥ �s ✻✷ ✼✺✷ ✶✸✻✳

➊ ✶✽✳✸✪ ♦❢ t❤❡ ♣♦♣✉❧✁t�♦♥ �s ✉♥❞❡r ✶✂✳

➊ ✶✵✪ ♦❢ t❤❡ ♣♦♣✉❧✁t�♦♥ �s ♦✈❡r ✼✵✳

❚❤r❡❡ ♦❢ t❤❡ ❢♦❧❧♦✇�♥❣ st✁t❡♠❡♥ts ✁r❡ tr✉❡ ✁♥❞ ✄☎✆ �s ❢✁❧s❡✳ ❲❤�❝❤ ♦♥❡ �s ✝❛✞✟✆❄

✠ ❊①♣r❡ss❡❞ �♥ st✁♥❞✁r❞ ❢♦r♠✡ ❝♦rr❡❝t t♦ ✸ s�❣♥�☞❝✁♥t ☞❣✉r❡s✡ t❤❡ ♣♦♣✉❧✁t�♦♥ �s ✻✳✷✽ ❶ ✶✵
☛
✳

❇ ❈♦rr❡❝t t♦ ✸ s�❣♥�☞❝✁♥t ☞❣✉r❡s✡ t❤❡r❡ ✁r❡ ✶✳✶✺ ❶ ✶✵
☛

✉♥❞❡r ✶✂s✳

✌ ❈♦rr❡❝t t♦ ✸ s�❣♥�☞❝✁♥t ☞❣✉r❡s✡ t❤❡r❡ ✁r❡ ✻✳✷✽ ❶ ✶✵
✍✎☛

♦✈❡r ✼✵s✳

❉ ❚❤❡ ♥✉♠❜❡r ♦❢ ✉♥❞❡r ✶✂s ❡①❝❡❡❞s t❤❡ ♦✈❡r ✼✵s ❜② ♠♦r❡ t❤✁♥ ✺ ♠�❧❧�♦♥✳

✏ ❆ ❤♦❧❧♦✇ ❝✉❜❡ ❤✁s s�❞❡ ♦❢ ❧❡♥❣t❤ ✶✵ ❝♠✳

❚❤❡ ❧✁r❣❡st ♣♦ss�❜❧❡ ❜✁❧❧ t❤✁t ✇�❧❧ ☞t �♥t♦ t❤❡ ❝✉❜❡ �s ♣❧✁❝❡❞ �♥ t❤❡ ❝✉❜❡✳

❬❚❤❡ ✈♦❧✉♠❡ ♦❢ ✁ s♣❤❡r❡✡ ❱✡ ✇�t❤ r✁❞�✉s ✑ �s ❣�✈❡♥ ❜② ❱ ❸
✒
✓
✔✑

✓
✳❪

❲❤�❝❤ ✄☎✆ ♦❢ t❤❡ ❢♦❧❧♦✇�♥❣ �s t❤❡ ✕✄✖✖✆✕✗ ✈✁❧✉❡ ❢♦r t❤❡ ♣r♦♣♦rt�♦♥ ♦❢ t❤❡ ✈♦❧✉♠❡ ♦❢ t❤❡ ❝✉❜❡ t✁❦❡♥ ❜②

t❤❡ ❜✁❧❧❄

✠
✶

✷
❇

✔

✂
✌

✶

✸
❉

✔

✻

✘ ❲❤�❝❤ ✄☎✆ ♦❢ t❤❡ ❢♦❧❧♦✇�♥❣ ♠�❣❤t ✖✆❛✟✄☎❛✙✞✚ ❤✁✈❡ ✁ ♠✁ss ♦❢ ✶✵✵ ❣❄

✠ ❆ ♣❡♥❝�❧

❇ ❆♥ ✁♣♣❧❡

✌ ❆ ❧�tr❡ ♦❢ ✇✁t❡r

❉ ↔✷ ✇♦rt❤ ♦❢ ✷♣ ♣�❡❝❡s

➡ ❖✛❘ ✜✢✢✾ ✣✾✤✾ ❏✥✦✢✾
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✺

✼ ❚❤❡ t❛❜❧❡ s❤♦✇s t❤❡ r❡s�❧ts ♦❢ ❛ s�r✈❡② ✐♥t♦ tr❛✐♥ ❛rr✐✈❛❧ t✐♠❡s✁

◆�♠❜❡r ♦❢ ♠✐♥�t❡s ❧❛t❡✱ ✂ ✵ ❼ ✂ ❺ ✄ ✄ ❼ ✂ ❺ ✶✵ ✶✵ ❼ ✂ ❺ ✶✄ ✶✄ ❼ ✂ ❺ ✷✵

❋r❡q�❡♥❝② ✷✸ ✾ ✄ ✸

❚❤❡ ❢r❡q�❡♥❝② ❝❤❛rt ✐❧❧�str❛t❡s t❤❡s❡ ❞❛t❛✁

☎ ✆ ✝☎ ✝✆ ✞☎
☎

✆

✝☎

✝✆

✞☎

✞✆

✟✠✡☛☞✌ ✍✎ ✡✏✑✠✒☞✓ ✔✕✒☞

✖✌☞✗✠☞✑✘✙

❚❤r❡❡ ♦❢ t❤❡ ❢♦❧❧♦✇✐♥❣ st❛t❡♠❡♥ts ❛r❡ tr�❡ ❛♥❞ ✚✛✜ ✐s ❢❛❧s❡✁ ❲❤✐❝❤ ♦♥❡ ✐s ✢✣✤✥✜❄

❆ ❚❤❡ ♥�♠❜❡r ♦❢ tr❛✐♥s s�r✈❡②❡❞ ✇❛s ✹✵✁

❇ ❚❤❡ r❛♥❣❡ ❧✐❡s ❜❡t✇❡❡♥ ✶✵ ❛♥❞ ✷✵✁

❈ ❚❤❡ ❢r❡q�❡♥❝② ❝❤❛rt ✐s ♠✐s❧❡❛❞✐♥❣✁

❉ ✦♥ ❡st✐♠❛t❡ ♦❢ t❤❡ ♠❡❛♥ ✐s ✻ ♠✐♥�t❡s✁

✽ ■t ✐s ❡st✐♠❛t❡❞ t❤❛t ✦♠❡r✐❝❛♥s ❡❛t ✶✧✵ ❛❝r❡s ♦❢ ♣✐③③❛s ❛ ❞❛②✁

✶ ❛❝r❡ ✐s ❛♣♣r♦①✐♠❛t❡❧② ✹✵✾✵♠
★
✁

✦ t②♣✐❝❛❧ ♣✐③③❛ ✐s ❝✐r❝�❧❛r ✇✐t❤ ❞✐❛♠❡t❡r ✸✷ ❝♠✁

❲❤✐❝❤ ✚✛✜ ♦❢ t❤❡ ❢♦❧❧♦✇✐♥❣ ✐s t❤❡ ✩✜✥✪ ❡st✐♠❛t❡ ❢♦r t❤❡ ♥�♠❜❡r ♦❢ ♣✐③③❛s t❤❛t ✦♠❡r✐❝❛♥s ❡❛t ❡❛❝❤ ❞❛②❄

❆ ✶✵✵✵✵ ✵✵✵

❇ ✄✵✵✵ ✵✵✵

❈ ✶✵✵✵ ✵✵✵

❉ ✄✵✵ ✵✵✵

➡ ❖✫❘ ✬✭✭✮ ✯✮✰✮ ❏✉✲✭✮ ✳✴✿✛ ✚❀✜✿
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✻

✾ ❆ ❧♦❝❛❧ ❛✉t❤♦r✐t② ♣✉❜❧✐s❤❡❞ t❤❡ ♣❡r❝❡♥t❛❣❡s ♦❢ st✉❞❡♥ts ♦❜t❛✐♥✐♥❣ ❣r❛❞❡ ❆ ✐♥ ✈❛r✐♦✉s s✉❜❥❡❝ts� ❛s s❤♦✇♥

✐♥ t❤❡ ❜❛r ❝❤❛rt✳
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❊✁✂✄☎✆✝ ❍☎✆✞✟✠✡ ❇☎✟✄✟✂✡ P✝✡✆☎☛✆ ☞✠✞ ▼✌✞✝✍✎✌✞☎☛✆
✵

✶✵

✷✵

✸✵

✹✵

✺✵

✏✑✒ ✓✑✔✕ ✖✗✘ ✙✚✛✜✕ ✢✖✛✣ ✖✤ ✥ ✜✣✦✣✜

✧★✩✪★✫✬✭✮★

✯✰✱✲

●✴✩✼✲

❚❤r❡❡ ♦❢ t❤❡ ❢♦❧❧♦✇✐♥❣ st❛t❡♠❡♥ts ❛r❡ tr✉❡ ❛♥❞ ✽✿❀ ✐s ❢❛❧s❡✳ ❲❤✐❝❤ ♦♥❡ ✐s ❁❂❃❄❀❅

❈ ❚❤❡ s✉❜❥❡❝t ✐♥ ✇❤✐❝❤ t❤❡r❡ ✇❛s t❤❡ ❣r❡❛t❡st ♣❡r❝❡♥t❛❣❡ ♦❢ ❜♦②s ♦❜t❛✐♥✐♥❣ ❛ ❉r❛❞❡ ❆✇❛s ❋✐♦❧♦❣②✳

■ ❆ ❣r❡❛t❡r ♣❡r❝❡♥t❛❣❡ ♦❢ ❜♦②s t❤❛♥ ❣✐r❧s ♦❜t❛✐♥❡❞ ❣r❛❞❡ ❆ ✐♥ ❡✈❡r② s✉❜❥❡❝t s❤♦✇♥ ❡①❝❡♣t ♦♥❡✳

❏ ❑♥ ▲♥❣❧✐s❤� ♠♦r❡ t❤❛♥ ◆❖◗ ♦❢ ❡♥tr✐❡s ❢❛✐❧❡❞ t♦ ♦❜t❛✐♥ ❛ ❉r❛❞❡ ❆✳

❘ ❚❤❡ ❝❤❛rt ✐♥❞✐❝❛t❡s t❤❛t t❤❡ ♥✉♠❜❡r ♦❢ st✉❞❡♥ts ♦❜t❛✐♥✐♥❣ ❛ ❣r❛❞❡ ❆ ✐♥ ❙❤②s✐❝s ✇❛s ❣r❡❛t❡r t❤❛♥

✐♥ ❆rt✳

❯❱ ❚❤r❡❡ ♦❢ t❤❡ ❢♦❧❧♦✇✐♥❣ st❛t❡♠❡♥ts ❛r❡ tr✉❡ ❛♥❞ ✽✿❀ ✐s ❢❛❧s❡✳ ❲❤✐❝❤ ♦♥❡ ✐s ❁❂❃❄❀❅

❈ ❳ ❸ ◆ ✐s t❤❡ s♦❧✉t✐♦♥ ♦❢ ❨➚❳ ⑩ ❩➪ ❸ ❖✳

■ ❳ ❸ ❬ ✐s t❤❡ s♦❧✉t✐♦♥ ♦❢ ❩➚❳ ⑨ ❬➪ ❸ ❭ ⑩ ❳✳

❏ ❳ ❸ ⑩❩ ✐s ♦♥❡ ♦❢ t❤❡ r♦♦ts ♦❢ ❳
❪
⑩ ❫ ❸ ❖✳

❘ ❳ ❸ ❨ ✐s t❤❡ s♦❧✉t✐♦♥ ♦❢
❳

❨
⑨
❳ ⑩ ❬

❩
❸ ❩✳

➡ ❴❵❦ q③③④ ⑤④⑥④ ⑦⑧❶③④
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✼

✶✶ ❚❤r❡❡ ♦❢ t❤❡ ❢♦❧❧♦✇✐♥❣ st❛t❡♠❡♥ts ❛r❡ tr✉❡ ❛♥❞ �✁✂ ✐s ❢❛❧s❡✳ ❲❤✐❝❤ ♦♥❡ ✐s ✄☎✆✝✂❄

❆
✞
✷
⑨
✷
✸
❸

✸
✺

❇
✷
✸
⑩
✞
✻
❸

✞
✷
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❆ ❝♦s ✞✵✵
➨
❸ ❝♦s✷✟✵

➨

❇ t❛♥ ✷✵✵
➨
❸ ⑩ t❛♥ ✠✹✵

➨

❈ ❚❤✐s ❣r❛♣❤ ✐s ♣❛rt ♦❢ t❤❡ ❝✉r✈❡ ② ❸ s✐♥ ①✳

✡

☛

☛

✡☞ ✾✡☞ ☛✌✡☞ ✍✎✡☞ ✏✑✡☞

✒

✓

❉ ❚❤✐s ❣r❛♣❤ ✐s ♣❛rt ♦❢ t❤❡ ❝✉r✈❡ ② ❸ s✐♥ ① ⑩ ✞✳

✡

☛

☛

✡☞ ✾✡☞ ☛✌✡☞ ✍✎✡☞ ✏✑✡☞

✒

✓

➡ ❖✔❘ ✕✖✖✗ ✘✗✽✗ ❏✙✚✖✗
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✶✼

✸✷ ▲♦♦❦ ❛t t❤❡ ❢♦❧❧♦✇✐♥❣ tr✐❛♥❣❧❡✳

P

◗

❘

✽
�✁

�✂

◆✄☎ ☎✄

s✆✝✞✟

❲❤✐❝❤ ✠✡☛ ♦❢ t❤❡ ❢♦❧❧♦✇✐♥❣ ✐☞ t❤❡ ✌✠✍✍☛✌✎ ☞✐③❡ ♦❢ t❤❡ ❛♥❣❧❡ ✏✱ ❝♦rr❡❝t t♦ t❤❡ ♥❡❛r❡☞t ❞❡❣r❡❡❄

❆ ✑✹
➨

❇ ✑✒
➨

❈ ✑✓
➨

❉ ✺✻
➨

✸✸ ✔♦♠✐♥✐❝ ✐☞ ♣✉r❝❤❛☞✐♥❣ ♣❡♥☞ ❛♥❞ ♣❡♥❝✐❧☞✳

✺ ♣❡♥☞ ❛♥❞ ✻ ♣❡♥❝✐❧☞ ❝♦☞t ↔✒✳✓✕✳

✕ ♣❡♥☞ ❛♥❞ ✑ ♣❡♥❝✐❧☞ ❝♦☞t ↔✓✳✺✺✳

▲❡t ① ❜❡ t❤❡ ❝♦☞t✱ ✐♥ ♣❡♥❝❡✱ ♦❢ ❛ ♣❡♥ ❛♥❞ ② ❜❡ t❤❡ ❝♦☞t✱ ✐♥ ♣❡♥❝❡✱ ♦❢ ❛ ♣❡♥❝✐❧✳

❲❤✐❝❤ ✠✡☛ ♦❢ t❤❡ ❢♦❧❧♦✇✐♥❣ ♣❛✐r☞ ♦❢ ☞✐♠✉❧t❛♥❡♦✉☞ ❡q✉❛t✐♦♥☞ ✐☞ ✌✠✍✍☛✌✎ ❢♦r t❤❡ ✐♥❢♦r♠❛t✐♦♥ ❣✐✈❡♥❄

❆ ✺① ⑨ ✻② ❸ ✒✳✓✕

✕① ⑨ ✑② ❸ ✓✳✺✺

❇ ✓✓➚① ⑨ ②➪ ❸ ✒✓✕

✓✵➚① ⑨ ②➪ ❸ ✓✺✺

❈ ✺① ⑨ ✻② ❸ ✒✓✕

✕① ⑨ ✑② ❸ ✓✺✺

❉ ✺① ⑨ ✻② ❸
✖✗✘
✗✗

✕① ⑨ ✑② ❸
✗✙✙
✗✚

✸✛ ❚❤r❡❡ ♦❢ t❤❡ ❢♦❧❧♦✇✐♥❣ ☞t❛t❡♠❡♥t☞ ❛r❡ tr✉❡ ❛♥❞ ✠✡☛ ✐☞ ❢❛❧☞❡✳ ❲❤✐❝❤ ♦♥❡ ✐☞ ✜✢✣✤☛❄

❆ ❚❤❡ ✥t❤ t❡r♠ ♦❢ t❤❡ ☞❡q✉❡♥❝❡ ✓✱ ✕✱ ✺✱ ✑✱ ➏ ✐☞ ✒✥ ⑨ ✓✳

❇ ❚❤❡ ✥t❤ t❡r♠ ♦❢ t❤❡ ☞❡q✉❡♥❝❡ ✓✱ ✒✱ ✹✱ ✦✱ ➏ ✐☞ ✒
✧⑩✗

✳

❈ ❚❤❡ ✥t❤ t❡r♠ ♦❢ t❤❡ ☞❡q✉❡♥❝❡ ✓✑✱ ✓✹✱ ✓✓✱ ✦✱ ➏ ✐☞ ✒✵ ★ ✕✥✳

❉ ❚❤❡ ✥t❤ t❡r♠ ♦❢ t❤❡ ☞❡q✉❡♥❝❡ ✕✱ ✑✱ ✓✕✱ ✒✓✱ ➏ ✐☞ ✥
✖
⑨ ✥ ⑨ ✓✳

➡ ❖✩✪ ✫✬✬✾ ✭✾✮✾ ❏✯✰✬✾ ✲✴✍✡ ✠✿☛✍
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✶✽

✸✺ ■♥ t❤❡ ❝✉❜♦✐❞ P◗❘❙❚❯❱❲✱ P◗ ❸ �✵ ❝♠✱ ◗❘ ❸ ✁ ❝♠ ❛♥❞ ❘❱ ❸ ✻ ❝♠✂

✄

☎

✆

✝
✞

✟

✠

✡

☛☞ ✌

✍

❚❤r❡❡ ♦❢ t❤❡ ❢♦❧❧♦✇✐♥❣ st❛t❡♠❡♥ts ❛r❡ tr✉❡ ❛♥❞ ✎✏✑ ✐s ❢❛❧s❡✂ ❲❤✐❝❤ ♦♥❡ ✐s ✒✓✔✕✑❄

❆ P❘ ❸ �✷✂✁ ❝♠✱ ❝♦rr❡❝t t♦ � ❞❡❝✐♠❛❧ ♣❧❛❝❡✂

❇ ✖♥❣❧❡ ❙❯❲ ❸ ✷✗
➨
✱ ❝♦rr❡❝t t♦ t❤❡ ♥❡❛r❡st ❞❡❣r❡❡✂

❈ ✖♥❣❧❡ P❱❲ ❸ ✹✗
➨
✂

❉ ✖♥❣❧❡ ❯P❲ ❸ ✾✵
➨
✂

✸✘ ❲❤✐❝❤ ✎✏✑ ♦❢ t❤❡ ❢♦❧❧♦✇✐♥❣ ✐s ❛ ✙✎✚✚✑✙✛ ❡①♣❛♥s✐♦♥ ♦❢ ➚✜ ⑩ ✢➪➚✜ ⑨ ✹➪❄

❆ ✜
✣
⑨ ✜ ⑨ �✷

❇ ✜
✣
⑩ ✜ ⑨ �✷

❈ ✜
✣
⑨ ✼✜ ⑩ �✷

❉ ✜
✣
⑨ ✜ ⑩ �✷

➡ ❖✤✥ ✦✧✧★ ✩★✪★ ❏✫✬✧★

http://www.studentbounty.com/
http://studentbounty.com/
http://studentbounty.com/


✶✾

✸✼ ❆ tr❛✐♥ ♠�✈❡s ❢r�♠ r❡st ❛t st❛t✐�♥ ❙ t� ❛ ♠❛①✐♠✁♠ s✂❡❡❞ �❢ ✄✵✵✵ ♠❡tr❡s ✂❡r ♠✐♥✁t❡✳ ■t ♠❛✐♥t❛✐♥s

t❤✐s s✂❡❡❞ ❢�r ☎ ♠✐♥✁t❡s ❜❡❢�r❡ s✆�✇✐♥❣ ❛♥❞ ❝�♠✐♥❣ t� r❡st ❛t st❛t✐�♥ ❚✳ ❚❤❡ t�t❛✆ ❥�✁r♥❡② t✐♠❡ ✐s

✷✹ ♠✐♥✁t❡s✳

❚❤❡ ❣r❛✂❤ �❢ t❤❡ ♠�t✐�♥ �❢ t❤❡ tr❛✐♥ ✐s s❤�✇♥ ❜❡✆�✇✳

✝ ✞ ✟ ✻ ✽ ✠✝ ✠✞ ✠✟ ✠✻ ✠✽ ✞✝ ✞✞ ✞✟
✝

✠✝✝

✞✝✝

✡✝✝

✟✝✝

✺✝✝

✻✝✝

☛✝✝

✽✝✝

☞✝✝

✠✝✝✝

✌✍✎✏

✭✎✍✑✒✓

✔✕✏✏✖

✭✎✏✗✘✏✒ ✕✏✘ ✎✍✑✙✗✏✓

❲❤✐❝❤ ♦✚✛ �❢ t❤❡ ❢�✆✆�✇✐♥❣ ✐s t❤❡ ✜✛✢✣ ❡st✐♠❛t❡ �❢ t❤❡ ❞✐st❛♥❝❡ ❜❡t✇❡❡♥ t❤❡ t✇� st❛t✐�♥s✤

✥ ✦✵✵✵♠ ❇ ✄✷✵✵✵♠ ❈ ✄☎ ✵✵✵♠ ❉ ✷✹✵✵✵♠

✧❯❘◆ ❖❱❊❘ ❋❖❘ ◗❯❊★✧✩❖◆★ ✸✪✱ ✸✾ ✥◆❉ ✫✬✮

➡ ✯✰✲ ✴✿✿❀ ❁❀❂❀ ❏✉❃✿❀
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✷✵

✸✽ ❲❤✐❝❤ ♦♥❡ �❢ t❤✁ ❢�❧❧�✇✐✂❣ ✐s t❤✁ ✄♦rr❡✄☎ s�❧✉t✐�✂ t� t❤✁ q✉❛❞✆❛t✐❝ ✁q✉❛t✐�✂ ✝①
✞
⑩ ✺① ❸ ✶❄

❆ ① ❸
✺ ❾

Ï
✝✼

✻

❇ ① ❸
⑩✺ ❾

Ï
✝✼

✻

❈ ① ❸
✺ ❾

Ï
✶✝

✻

❉ ① ❸
⑩✺ ❾

Ï
✶✝

✻

✸✾ ❲❤✐❝❤ ♦♥❡ �❢ t❤✁ ❢�❧❧�✇✐✂❣ ✐s ❛ ✄♦rr❡✄☎ s✐♠✟❧✐☞❝❛t✐�✂ �❢
✠ ⑨ ❜

✡
⑩
✠⑩ ❜

✝
❄

❆
✠⑨ ✺❜

✻

❇
✠⑨ ✡❜

✻

❈
✠⑨ ❜

✻

❉
✠⑨ ❜

✺

✹✵ ❙t❛❢❢ ❛☛s✁✂❝✁s ❛t ❛ ☞✆♠ ❛✆✁ ✆✁❝�✆❞✁❞ ❞❛✐❧② ❢�✆ ❛ ✟✁✆✐�❞ �❢ t✁✂ ❞❛②s ❛s ❢�❧❧�✇s✌

◆✉♠☛✁✆ �❢ ❞❛②s ❛☛s✁✂t ✍ ✶ ✡ ✝ ✎ ✺ ✻ ✼ ✏ ✑ ✶✍

◆✉♠☛✁✆ �❢ st❛❢❢ ✝✼ ✶✻ ✶✺ ✺ ✝ ✼ ✡ ✶ ✍ ✍ ✼

❚❤✁ ▼❛✂❛❣✐✂❣ ✒✐✆✁❝t�✆ ✇❛✂ts t� ☞✂❞ ❛✂ ❛✈✁✆❛❣✁ ✈❛❧✉✁ ❛✂❞ ❛ ♠✁❛s✉✆✁ �❢ s✟✆✁❛❞✌

✓✐❧❧ s❛②s ➈❚❤✁ ♠�st ❛✟✟✆�✟✆✐❛t✁ ♠✁❛s✉✆✁ ❢�✆ ❛✂ ❛✈✁✆❛❣✁ ✐s t❤✁ ♠✁❞✐❛✂✌ ❚❤✐s ✐s ☛✁❝❛✉s✁ t❤✁ ♠�❞✁ ✐s ✍

✇❤✐❝❤ ✐s ✂�t ✆✁✟✆✁s✁✂t❛t✐✈✁ ❛✂❞ t❤✁ ♠✁❛✂ ✐s ❛❢❢✁❝t✁❞ ☛② t❤✁ ✂✉♠☛✁✆ �❢ ✟✁�✟❧✁ ✇❤� ❛✆✁ �❢❢ s✐❝❦ ❛✂❞

❤❛✈✁ ☛✁✁✂ ❛☛s✁✂t ❢�✆ t❤✁ ✇❤�❧✁ ✟✁✆✐�❞✌➉

✔❤❛✆❧✐✁ s❛②s ➈❚❤✁ ✆❛✂❣✁ ❞✁✟✁✂❞s �✂❧② �✂ t❤✁ ✁✕t✆✁♠✁s s� ❛ ☛✁tt✁✆ ♠✁❛s✉✆✁ �❢ s✟✆✁❛❞ ✐s t❤✁ ✐✂t✁✆q✉❛✆t✐❧✁

✆❛✂❣✁✌➉

❲❤✐❝❤ ♦♥❡ �❢ t❤✁ ❢�❧❧�✇✐✂❣ st❛t✁♠✁✂ts ✐s ☎r✖❡❄

❆ ✓✐❧❧ ❛✂❞ ✔❤❛✆❧✐✁ ❛✆✁ ☛�t❤ ✐✂❝�✆✆✁❝t✌

❇ ✓✐❧❧ ❛✂❞ ✔❤❛✆❧✐✁ ❛✆✁ ☛�t❤ ❝�✆✆✁❝t✌

❈ ✓✐❧❧ ✐s ❝�✆✆✁❝t ☛✉t ✔❤❛✆❧✐✁ ✐s ✐✂❝�✆✆✁❝t✌

❉ ✔❤❛✆❧✐✁ ✐s ❝�✆✆✁❝t ☛✉t ✓✐❧❧ ✐s ✐✂❝�✆✆✁❝t✌

➡ ❖✗❘ ✘✙✙✚ ✛✚✜✚ ❏✢✣✙✚
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OCR (Oxford Cambridge and RSA) is a leading UK awarding body, providing a wide range of 
qualifications to meet the needs of pupils of all ages and abilities.  OCR qualifications include 
AS/A Levels, GCSEs, OCR Nationals, Key Skills, Entry Level qualifications, NVQs and 
vocational qualifications in areas such as IT, business, languages, teaching/training, 
administration and secretarial skills. 
 
It is also responsible for developing new syllabuses to meet national requirements and the 
needs of students and teachers.  OCR is a not-for-profit organisation; any surplus made is 
invested back into the establishment to help towards the development of qualifications and 
support which keep pace with the changing needs of today’s society. 
 
This mark scheme is published as an aid to teachers and students, to indicate the requirements 
of the examination. It shows the basis on which marks were awarded by Examiners. It does not 
indicate the details of the discussions which took place at an Examiners’ meeting before marking 
commenced. 
 
All Examiners are instructed that alternative correct answers and unexpected approaches in 
candidates’ scripts must be given marks that fairly reflect the relevant knowledge and skills 
demonstrated. 
 
Mark schemes should be read in conjunction with the published question papers and the Report 
on the Examination. 
 
OCR will not enter into any discussion or correspondence in connection with this mark scheme. 
 
© OCR 2009 
 
Any enquiries about publications should be addressed to: 
 
OCR Publications 
PO Box 5050 
Annesley 
NOTTINGHAM 
NG15 0DL 
 
Telephone: 0870 770 6622 
Facsimile: 01223 552610  
E-mail: publications@ocr.org.uk 
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6989 Mark Scheme June 2009 
  

Foundations of Advanced Mathematics – 6989 

Markscheme and Report  
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6989 Mark Scheme June 2009 

Grade Thresholds 

Foundations of Advanced Mathematics FSMQ (6989) 
June 2009 Assessment Series 
 
Unit Threshold Marks 
 

Unit 
Maximum 

Mark 
A B C D E U 

6989 40 31 27 23 19 16 0 

 
The cumulative percentage of candidates awarded each grade was as follows: 
 

 A B C D E U 
Total Number of 

Candidates 

6989 9.7 25.3 48.3 76.4 90.1 100 1511 
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OCR (Oxford Cambridge and RSA) is a leading UK awarding body, providing a wide range of 
qualifications to meet the needs of pupils of all ages and abilities.  OCR qualifications include 
AS/A Levels, GCSEs, OCR Nationals, Key Skills, Entry Level qualifications, NVQs and 
vocational qualifications in areas such as IT, business, languages, teaching/training, 
administration and secretarial skills. 
 
It is also responsible for developing new syllabuses to meet national requirements and the 
needs of students and teachers.  OCR is a not-for-profit organisation; any surplus made is 
invested back into the establishment to help towards the development of qualifications and 
support which keep pace with the changing needs of today’s society. 
 
This report on the Examination provides information on the performance of candidates which it is 
hoped will be useful to teachers in their preparation of candidates for future examinations. It is 
intended to be constructive and informative and to promote better understanding of the syllabus 
content, of the operation of the scheme of assessment and of the application of assessment 
criteria. 
 
Reports should be read in conjunction with the published question papers and mark schemes for 
the Examination. 
 
OCR will not enter into any discussion or correspondence in connection with this Report. 
 
© OCR 2009 
 
Any enquiries about publications should be addressed to: 
 
 
OCR Publications 
PO Box 5050 
Annesley 
NOTTINGHAM 
NG15 0DL 
 
Telephone: 0870 770 6622 
Facsimile: 01223 552610  
E-mail: publications@ocr.org.uk 
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Report on the unit taken in June 2009  

Foundations of Advanced Mathematics – 6989 

There were 1511 entries for this session, an encouraging increase from last year. The mean 
mark was 22.7. The minimum mark scored by 2 candidates was 6 and the maximum mark was 
39, scored by 6 candidates. 
 
 
In 7 questions the wrong response was selected by more candidates than the right response, 
and in 9 others fewer than 50% chose the correct response. 
 
Q5 Equal numbers chose B and D as their response. 
 
Q7 The correct response of C was 3rd most popular choice, behind B and D. 
 
Q8 The correct response of A was 3rd most popular choice, behind C and D. 
 
Q9 More than 50% chose C as their response, the correct one being D. 
 
Q22 More than 60% chose B as their response, the correct one being C. 
 
Q35 Marginally more chose B as their response, the correct one being D. 
 
Q39 More chose C as their response rather then the correct one of A. 
 
 
More than 1% of the candidature chose not to offer a response to questions 5, 12, 27, 29, 31, 32 
and 35. Otherwise there was a scattering of non-responses, but in no particular pattern and 
certainly not giving any indication that he paper was too long or too hard. 
 
As in previous sessions I offer a summary of questions and topics with the approximate 
percentage of candidates giving the correct responses.  
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            Question Topic 
 
91 – 100%  14  Arithmetic - percentages 
 
81 –  90%    1  Arithmetic 
     2  Arithmetic 
   10  Algebra – solution of linear equations 
   11  Arithmetic - fractions 
   13  Arithmetic - ratios 
   24  Probability – rolling a die 
   25  Arithmetic – exchange rates 
    
71 - 80%    3    Arithmetic – rounding of numbers 
     4  Arithmetic – standard form 
   15  Arithmetic - approximations 
   17  Algebra - substitution 
   18  Algebra – interpretation of formula 
   21  Algebra – solution of simultaneous equations 
   36  Algebra – expansion of brackets 
 
61 - 70%    6  Arithmetic – choice of units 
   34  Algebra - sequences 
 
51 - 60%  16  Algebra – manipulation of terms 
   23  Coordinate geometry – gradients of lines 
   26  Algebra – factorisation of quadratic expressions 
   30  Vectors 
   33  Algebra – construction of simultaneous equations 
 
41 - 50%  20  Algebra – rearrangement of formulae 
   37  Graphs – interpretation of speed/time graph 
 
31 - 40%    5  Mensuration 
     9  Statistics – interpretation of bar chart 
   12  Trigonometry – right-angled triangle 
   19  Statistics – cumulative frequency 
   27  Coordinate geometry – interpretation of cubic graph 
   28  Algebra – linear inequalities 
   29  Trigonometry – right angled triangles 
   31  Trigonometry – angles greater than 90° 
   32  Trigonometry – cosine formula 
   35  Trigonometry – Pythagoras in 3-D 
   38  Algebra – solution of quadratic equation by formula 
   39  Algebra – simplification of addition of algebraic fractions 
   40  Statistics – measures of central tendency and range 
 
21 - 30%    7  Statistics – interpretation of frequency diagram 
     8  Arithmetic - estimation 
   22  Arithmetic – area 
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Answers. 
 
1 B  21 B 
2 C  22 C 
3 D  23 B 
4 C  24 D 
5 D  25 D 
6 B  26 D 
7 C  27 D 
8 A  28 D 
9 D  29 C 
10 A  30 A 
11 A  31 D 
12 B  32 A 
13 B  33 C 
14 A  34 A 
15 B  35 D 
16 D  36 D 
17 B  37 C 
18 A  38 A 
19 D  39 A 
20 D  40 B 
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Grade Thresholds 

Foundations of Advanced Mathematics FSMQ (6989) 
June 2009 Assessment Series 
 
Unit Threshold Marks 
 

Unit 
Maximum 

Mark 
A B C D E U 

6989 40 31 27 23 19 16 0 

 
The cumulative percentage of candidates awarded each grade was as follows: 
 

 A B C D E U 
Total Number of 

Candidates 

6989 9.7 25.3 48.2 76.4 90.1 100 1511 
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OCR (Oxford Cambridge and RSA Examinations) 
1 Hills Road 
Cambridge 
CB1 2EU 
 
OCR Customer Contact Centre 
 
14 – 19 Qualifications (General) 
Telephone: 01223 553998 
Facsimile: 01223 552627 
Email: general.qualifications@ocr.org.uk 
 
www.ocr.org.uk 
 
 
For staff training purposes and as part of our quality assurance  
programme your call may be recorded or monitored 
 
 

Oxford Cambridge and RSA Examinations 
is a Company Limited by Guarantee 
Registered in England 
Registered Office; 1 Hills Road, Cambridge, CB1 2EU 
Registered Company Number: 3484466 
OCR is an exempt Charity 
 
OCR (Oxford Cambridge and RSA Examinations) 
Head office 
Telephone: 01223 552552 
Facsimile: 01223 552553 
 
© OCR 2009 
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