
Simplify

𝑡𝑎𝑛𝑥𝑐𝑜𝑡𝑥

𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥

𝑠𝑖𝑛𝑥𝑡𝑎𝑛𝑥

𝑠𝑖𝑛𝑥𝑠𝑒𝑐𝑥

𝑠𝑖𝑛𝑥𝑐𝑜𝑡𝑥

𝑐𝑜𝑠𝑥𝑠𝑒𝑐𝑥

𝑠𝑖𝑛𝑥𝑐𝑠𝑐𝑥

𝑡𝑎𝑛𝑥𝑠𝑒𝑐𝑥 

𝑡𝑎𝑛𝑥𝑐𝑠𝑐𝑥
𝑠𝑖𝑛𝑥𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥𝑐𝑜𝑠𝑥

𝑡𝑎𝑛𝑥𝑡𝑎𝑛𝑥

𝑠𝑒𝑐𝑥𝑠𝑒𝑐𝑥

𝑐𝑠𝑐𝑥𝑐𝑠𝑐𝑥

𝑐𝑜𝑠𝑥𝑐𝑠𝑐𝑥

𝑐𝑠𝑐𝑥𝑐𝑜𝑡𝑥 𝑐𝑠𝑐𝑥𝑠𝑒𝑐𝑥

Simplify to 𝒔𝒊𝒏𝒙 𝒂𝒏𝒅 𝒄𝒐𝒔𝒙

𝑐𝑜𝑠𝑥𝑐𝑜𝑡𝑥

𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥𝑡𝑎𝑛𝑥

𝑐𝑜𝑡𝑥𝑠𝑠𝑒𝑐𝑥

𝑐𝑜𝑡𝑥𝑐𝑜𝑡𝑥

𝑡𝑎𝑛𝑥𝑠𝑖𝑛𝑥𝑐𝑜𝑡𝑥
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Simplify

sin 𝑥𝑐𝑠𝑐 𝑥 sin 𝑥𝑐𝑜𝑡 𝑥 cos 𝑥𝑠𝑒𝑐 𝑥 cos 𝑥𝑡𝑎𝑛 𝑥

csc 𝑥𝑠𝑒𝑐 𝑥 tan 𝑥𝑐𝑜𝑡 𝑥 csc 𝑥𝑐𝑜𝑡 𝑥 sec 𝑥𝑡𝑎𝑛 𝑥

sin 𝑥𝑐𝑠𝑐𝑥 csc 𝑥 𝑠𝑖𝑛𝑥 𝑐𝑠𝑐𝑥𝑐𝑜𝑠 𝑥 sec 𝑥𝑐𝑜𝑠𝑥
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𝑐𝑠𝑐𝑥

𝑡𝑎𝑛𝑥
⎯⎯⎯⎯

𝑐𝑠𝑐𝑥

𝑠𝑒𝑐𝑥
⎯⎯⎯⎯ 𝑐𝑠𝑐𝑥

𝑐𝑜𝑡𝑥
⎯⎯⎯⎯

𝑐𝑠𝑐𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯

𝑠𝑒𝑐𝑥

𝑡𝑎𝑛𝑥
⎯⎯⎯⎯

𝑠𝑒𝑐𝑥

𝑠𝑒𝑐𝑥
⎯⎯⎯⎯

𝑠𝑒𝑐𝑥

𝑐𝑜𝑡𝑥
⎯⎯⎯⎯

𝑠𝑒𝑐𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯

𝑐𝑜𝑡𝑥

𝑠𝑒𝑐𝑥
⎯⎯⎯⎯

𝑐𝑜𝑡𝑥

𝑐𝑜𝑡𝑥
⎯⎯⎯⎯

𝑐𝑜𝑡𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯

𝑐𝑠𝑐𝑥

𝑐𝑠𝑐𝑥
⎯⎯⎯⎯

𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯

𝑠𝑖𝑛𝑥

𝑡𝑎𝑛𝑥
⎯⎯⎯⎯

𝑐𝑜𝑠𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯

𝑐𝑜𝑠𝑥

𝑡𝑎𝑛𝑥
⎯⎯⎯⎯

𝑡𝑎𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯

𝑡𝑎𝑛𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯

𝑠𝑖𝑛𝑥

𝑐𝑜𝑡𝑥
⎯⎯⎯⎯

𝑐𝑜𝑠𝑥

𝑐𝑠𝑐𝑥
⎯⎯⎯⎯

𝑐𝑜𝑠𝑥

𝑠𝑒𝑐𝑥
⎯⎯⎯⎯

𝑐𝑜𝑠𝑥

𝑐𝑜𝑡𝑥
⎯⎯⎯⎯

𝑠𝑖𝑛𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯

𝑐𝑜𝑠𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯

𝑡𝑎𝑛𝑥

𝑡𝑎𝑛𝑥
⎯⎯⎯⎯

𝑡𝑎𝑛𝑥

𝑐𝑠𝑐𝑥
⎯⎯⎯⎯

1

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯

1

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯

1

𝑡𝑎𝑛𝑥
⎯⎯⎯⎯

1

𝑐𝑜𝑡𝑥
⎯⎯⎯⎯

1

𝑐𝑠𝑐𝑥
⎯⎯⎯⎯

1

𝑠𝑒𝑐𝑥
⎯⎯⎯⎯

𝑇𝑟𝑦 𝑖𝑡 𝑖𝑛 𝑦𝑜𝑢𝑟 ℎ𝑒𝑎𝑑!

Simplify

𝑐𝑜𝑠𝑥

𝑐𝑜𝑡𝑥
⎯⎯⎯⎯

C12 - 6.1 - Ratios 𝑐𝑠𝑐𝑥 𝑠𝑒𝑐𝑥 𝑐𝑜𝑡𝑥 HW

   TID Page 3    



Simplify

𝑐𝑜𝑡𝑥𝑠𝑒𝑐 𝑥

csc 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑡𝑎𝑛𝑥𝑐𝑠𝑐 𝑥

sec 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯ 𝑐𝑜𝑠𝑥𝑠𝑒𝑐 𝑥

sec 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑖𝑛𝑥𝑐𝑠𝑐 𝑥

csc 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑖𝑛𝑥𝑐𝑜𝑡𝑥

sec 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝑥𝑡𝑎𝑛𝑥

𝑠𝑒𝑐𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑠𝑐𝑥𝑡𝑎𝑛𝑥

𝑐𝑠𝑐𝑥
⎯⎯⎯⎯⎯⎯⎯⎯
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Simplify

𝑠𝑖𝑛𝑥 − 𝑠𝑒𝑐𝑥

1

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯ +

𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯

𝑐𝑜𝑠𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯ +

1

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯ 𝑐𝑜𝑡𝑥 + 𝑐𝑠𝑐𝑥 𝑠𝑒𝑐𝑥 + 𝑡𝑎𝑛𝑥

𝑠𝑖𝑛𝑥 + 𝑐𝑠𝑐𝑥
𝑐𝑜𝑠𝑥 + 𝑠𝑒𝑐𝑥

𝑐𝑜𝑠𝑥 + 𝑐𝑠𝑐𝑥

𝑐𝑜𝑠𝑥 − 𝑐𝑜𝑡𝑥

𝑠𝑖𝑛𝑥 + 𝑠𝑒𝑐𝑥

𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥𝑡𝑎𝑛𝑥 𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥𝑐𝑜𝑡𝑥
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Simplify

1

cos 𝑥
⎯⎯⎯⎯⎯⎯− 1 1

sin 𝑥
⎯⎯⎯⎯⎯− 1

1 −
1

sec 𝑥
⎯⎯⎯⎯⎯⎯1 +

sin 𝑥

cos 𝑥
⎯⎯⎯⎯⎯⎯

𝑐𝑠𝑐𝑥 𝑐𝑜𝑠 𝑥 + 𝑠𝑖𝑛𝑥 𝑠𝑒𝑐𝑥 𝑠𝑖𝑛 𝑥 + 𝑐𝑜𝑠𝑥

𝑐𝑜𝑠𝑥 + 𝑐𝑜𝑡𝑥

1 + 𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ csc 𝑥 −

𝑐𝑜𝑡𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯

𝑐𝑠𝑐𝑥 − 𝑐𝑜𝑡𝑥𝑐𝑜𝑠𝑥 𝑠𝑒𝑐𝑥 − 𝑡𝑎𝑛𝑥𝑠𝑖𝑛𝑥
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Simplify

1

1 − 𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯−

1

1 + 𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝑥

1 + 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯−

𝑐𝑜𝑠𝑥

1 − 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

1

1 + 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯−

1

1 − 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯ 𝑐𝑜𝑠𝑥

1 + 𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯+

1 + 𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

1

1 − 𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯+

1

1 + 𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯ 𝑐𝑜𝑠𝑥

1 + 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯+

𝑐𝑜𝑠𝑥

1 − 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯
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Simplify

1 +
1

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯

𝑐𝑜𝑡𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

1 + 𝑠𝑖𝑛𝑥

1 + 𝑐𝑠𝑐𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

1 +
1

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯

𝑡𝑎𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑒𝑐𝑥

1 +
1

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯⎯⎯ 𝑡𝑎𝑛𝑥

1 +
1

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑒𝑐𝑥

1 +
𝑠𝑖𝑛𝑥
𝑐𝑜𝑠𝑥
⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯⎯⎯ 1 + 𝑐𝑠𝑐𝑥

1 + 𝑠𝑒𝑐𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

1 + 𝑡𝑎𝑛𝑥

1 + 𝑐𝑜𝑡𝑥
⎯⎯⎯⎯⎯⎯⎯⎯ 𝑐𝑠𝑐𝑥 + 𝑠𝑒𝑐𝑥

𝑐𝑜𝑡𝑥 + 1
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑠𝑐𝑥 + 𝑠𝑒𝑐𝑥

𝑡𝑎𝑛𝑥 + 1
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
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Prove the left hand side equals the right hand side

𝑠𝑖𝑛𝑥𝑠𝑒𝑐𝑥 𝑡𝑎𝑛𝑥 𝑠𝑖𝑛𝑥𝑐𝑠𝑐𝑥 1

𝑐𝑜𝑠𝑥𝑠𝑒𝑐𝑥 1 𝑡𝑎𝑛𝑥𝑐𝑠𝑐𝑥 𝑠𝑒𝑐𝑥

𝑡𝑎𝑛𝑥𝑠𝑒𝑐𝑥

𝑠𝑖𝑛𝑥

cos 𝑥
⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝑥𝑐𝑠𝑐𝑥 𝑐𝑜𝑡𝑥

𝑐𝑜𝑡𝑥𝑠𝑒𝑐𝑥 𝑐𝑠𝑐𝑥

𝑠𝑖𝑛𝑥

𝑠𝑖𝑛𝑥𝑐𝑜𝑡𝑥 𝑐𝑜𝑠𝑥

𝑐𝑜𝑠𝑥𝑡𝑎𝑛𝑥

𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑥 𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 sin 𝑥 𝑠𝑖𝑛𝑥𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥𝑐𝑜𝑡𝑥
cos 𝑥

𝑠𝑖𝑛 𝑥
⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑡𝑥𝑐𝑜𝑡𝑥 cot 𝑥

𝑡𝑎𝑛𝑥𝑐𝑜𝑡𝑥 1

𝑀𝑎𝑘𝑒 𝑜𝑛𝑒 𝑢𝑝!
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Prove the left hand side equals the right hand side

𝑠𝑒𝑐𝑥
𝑠𝑖𝑛𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯

𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯

1

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯ 𝑠𝑒𝑐𝑥

𝑡𝑎𝑛𝑥

𝑠𝑖𝑛𝑥

𝑡𝑎𝑛𝑥
⎯⎯⎯⎯ 𝑐𝑜𝑠𝑥

𝑐𝑜𝑠𝑥

𝑐𝑜𝑡𝑥
⎯⎯⎯⎯ 𝑠𝑖𝑛𝑥

𝑠𝑖𝑛𝑥

𝑐𝑜𝑡𝑥
⎯⎯⎯⎯

sin 𝑥

cosx
⎯⎯⎯⎯⎯

𝑡𝑎𝑛𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯ 𝑡𝑎𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯ 𝑠𝑖𝑛𝑥

cos 𝑥
⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝑥

𝑠𝑒𝑐𝑥
⎯⎯⎯⎯

1

𝑡𝑎𝑛𝑥

𝑐𝑠𝑐𝑥
⎯⎯⎯⎯ 𝑠𝑒𝑐𝑥

𝑠𝑒𝑐𝑥

𝑡𝑎𝑛𝑥
⎯⎯⎯⎯ 𝑐𝑠𝑐𝑥

𝑐𝑠𝑐𝑥

𝑐𝑜𝑡𝑥
⎯⎯⎯⎯ 𝑐𝑜𝑠𝑥

cos 𝑥
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Prove the left hand side equals the right hand side

2𝑠𝑖𝑛𝑥 −
1

𝑐𝑠𝑐𝑥
⎯⎯⎯⎯

𝑠𝑖𝑛𝑥

𝑐𝑜𝑡𝑥 + 𝑐𝑠𝑐𝑥
𝑐𝑜𝑠𝑥 + 1

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯ 𝑠𝑒𝑐𝑥 + 𝑡𝑎𝑛𝑥

1 + 𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑖𝑛𝑥 + 𝑠𝑒𝑐𝑥𝑠𝑖𝑛𝑥 + 𝑐𝑠𝑐𝑥
sin 𝑥 + 1

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯ 𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 + 1

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑒𝑐𝑥 − 𝑡𝑎𝑛𝑥𝑠𝑖𝑛𝑥 𝑐𝑜𝑠𝑥

C12 - 6.3 - Proofs Pythag Reciprocal Fractions HW
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Prove the left hand side equals the right hand side

𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥𝑡𝑎𝑛𝑥 𝑠𝑒𝑐𝑥 𝑐𝑠𝑐𝑥 𝑐𝑜𝑠 𝑥 + 𝑠𝑖𝑛𝑥 𝑐𝑠𝑐𝑥

𝑐𝑜𝑠𝑥 + 𝑐𝑜𝑡𝑥

1 + 𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑡𝑥 csc 𝑥 −
𝑐𝑜𝑡𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯

1

1 + 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

(1 − sin 𝑥)

cos 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯1

cot 𝑥
cos 𝑥

1 − cos 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯

C12 - 6.3 - Proofs Pythag Reciprocal Fractions HW
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Prove the left hand side equals the right hand side

1 −
1

cos 𝑥
⎯⎯⎯⎯⎯⎯ −tan 𝑥

1 −
1

sec 𝑥
⎯⎯⎯⎯⎯⎯ sin 𝑥 

1 +
1

tan 𝑥
⎯⎯⎯⎯⎯⎯ 2 −

1

csc 𝑥
⎯⎯⎯⎯⎯ 1 + cos 𝑥csc 𝑥 

𝑠𝑒𝑐𝑥 𝑠𝑖𝑛 𝑥 + 𝑐𝑜𝑠𝑥 𝑠𝑒𝑐𝑥𝑐𝑠𝑐𝑥 𝑐𝑜𝑠 𝑥 + 𝑠𝑖𝑛𝑥 𝑐𝑠𝑐𝑥

C12 - 6.3 - Proofs Pythag Reciprocal Fractions HW
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Prove the left hand side equals the right hand side

(𝑐𝑠𝑐𝑥 + 𝑐𝑜𝑡𝑥)(𝑐𝑠𝑐𝑥 − 𝑐𝑜𝑡𝑥)

sin 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ csc 𝑥

1

1 − 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯+

1

1 + 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

2 csc 𝑥
𝑐𝑜𝑠𝑥

1 − 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯−

𝑐𝑜𝑠𝑥

1 + 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯ 2 cot 𝑥

1

1 − 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯−

1

1 + 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯ 2𝑐𝑜𝑡𝑥𝑐𝑠𝑐𝑥 (𝑠𝑖𝑛𝑥 − 𝑐𝑜𝑠𝑥) 1 − 2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥

𝑐𝑜𝑠𝑥

1 + 𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯+

1 + 𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯ 2𝑠𝑒𝑐𝑥
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Prove the left hand side equals the right hand side

𝑐𝑜𝑠𝑥 − 𝑐𝑜𝑡𝑥 𝑐𝑜𝑡𝑥(𝑠𝑖𝑛𝑥 − 1)

𝑠𝑖𝑛𝑥 − 𝑐𝑠𝑐𝑥 − cos 𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯

𝑠𝑒𝑐𝑥 𝑠𝑖𝑛 𝑥 + 𝑐𝑜𝑠𝑥 𝑠𝑒𝑐𝑥

3 − 𝑠𝑖𝑛 𝑥 2 + cos 𝑥

1 + 𝑠𝑖𝑛𝑥

1 + 𝑐𝑠𝑐𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑖𝑛𝑥

1 − 𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯1 +

sin 𝑥

cos 𝑥
⎯⎯⎯⎯⎯⎯ sec 𝑥

C12 - 6.3 - Proofs Add Subtract Foil Factor Pythag WS
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Prove the left hand side equals the right hand side

1 + 𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

1 +
1

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯

𝑐𝑜𝑡𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

1 +
1

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯

𝑡𝑎𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝑥 + 1

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑠𝑐𝑥

1 +
1

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯⎯⎯ 1

1 + 𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑡𝑥

1 +
1

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯⎯⎯
𝑐𝑜𝑠𝑥

1 + 𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑠𝑐𝑥

1 +
𝑐𝑜𝑠𝑥
𝑠𝑖𝑛𝑥
⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯⎯⎯ 1

𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 1

1 + 𝑡𝑎𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝑥

𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

C12 - 6.3 - Proofs Add Subtract Comp Frac Pythag WS
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Prove the left hand side equals the right hand side

1 + 𝑠𝑖𝑛𝑥

1 + 𝑐𝑠𝑐𝑥
⎯⎯⎯⎯⎯⎯⎯⎯ 𝑠𝑖𝑛𝑥

1 + 𝑐𝑜𝑠𝑥

1 + 𝑠𝑒𝑐𝑥
⎯⎯⎯⎯⎯⎯⎯⎯𝑐𝑜𝑠𝑥

1 + 𝑠𝑒𝑐𝑥

1 + 𝑐𝑠𝑐𝑥
⎯⎯⎯⎯⎯⎯⎯⎯+ 1

2
1 + 𝑐𝑜𝑡𝑥

1 + 𝑡𝑎𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑡𝑥

𝑠𝑒𝑐𝑥

𝑐𝑠𝑐𝑥 + 𝑠𝑒𝑐𝑥

𝑐𝑜𝑡𝑥 + 1
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 𝑐𝑠𝑐𝑥 + 𝑠𝑒𝑐𝑥

𝑡𝑎𝑛𝑥 + 1
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑠𝑐𝑥
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𝑠𝑖𝑛𝑥

1 + 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯ 1 − 𝑐𝑜𝑠𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝑥

1 − 𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯ 1 + 𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑖𝑛𝑥

1 − 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯ 1 + 𝑐𝑜𝑠𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝑥

1 + 𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

1 − 𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑒𝑐𝑥 + 𝑡𝑎𝑛𝑥
𝑐𝑜𝑠𝑥

1 − 𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

C12 - 6.4 - Proofs Conjugate HW
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sin 𝑥 − sin 𝑥 𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 + 𝑐𝑜𝑠𝑥 𝑐𝑜𝑠𝑥 + cos 𝑥 

𝑐𝑜𝑠 𝑥 + 𝑐𝑜𝑠𝑥 − 2

2 sin 𝑥 + 𝑠𝑖𝑛𝑥 − 1

1 − sin 𝑥 1 + sin 𝑥

𝑐𝑠𝑐𝑥 − 2𝑐𝑠𝑐𝑥 − 3 2𝑠𝑖𝑛𝑥 −
1

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯+ 1

𝑠𝑖𝑛𝑥(1 − 𝑠𝑖𝑛𝑥) 𝑐𝑜𝑠𝑥(𝑠𝑖𝑛𝑥 + 1) (1 + 𝑐𝑜𝑠𝑥)(1 − 𝑐𝑜𝑠𝑥)

(𝑠𝑖𝑛𝑥 + 2)(𝑠𝑖𝑛𝑥 − 1) (𝑐𝑜𝑠𝑥 + 1)(𝑐𝑜𝑠𝑥 − 3)

Distribute/Foil

Factor

(𝑠𝑖𝑛𝑥 − 𝑐𝑜𝑠𝑥)

sin 𝑥 − 𝑠𝑖𝑛𝑥 

𝑐𝑜𝑠 𝑥 − cos 𝑥 − 2𝑐𝑜𝑠 𝑥 + cos 𝑥 − 2𝑐𝑜𝑠𝑥

C12 - 6.4 - FOIL Factor WS (See 4.5 Notes)

   TID Page 19    



Prove the left hand side equals the right hand side

(1 + 𝑐𝑜𝑠𝑥)(1 − 𝑐𝑜𝑠𝑥) sin 𝑥

(1 + 𝑠𝑖𝑛𝑥)(1 − 𝑠𝑖𝑛𝑥) cos 𝑥
(𝑠𝑖𝑛𝑥 − 2)(𝑠𝑖𝑛𝑥 + 1) sin 𝑥 − 𝑠𝑖𝑛𝑥 − 2

(2𝑐𝑜𝑠𝑥 − 1)(𝑐𝑜𝑠𝑥 + 2) 2 cos 𝑥 + 3𝑐𝑜𝑠𝑥 − 2

𝑀𝑎𝑘𝑒 𝑢𝑝 𝑡𝑤𝑜!

C12 - 6.4 - Proofs FOIL Factor Pythag WS (See 4.5 Notes)
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Find the exact value of the following:

𝑐𝑜𝑠15 =
𝑠𝑖𝑛75 =

cos ⎯⎯ = 𝑠𝑖𝑛−15 =

Expand:

sin (𝑥 +
π

3
⎯⎯)

sin (𝑥 − π)

cos (𝑥 +
π

6
⎯⎯) cos (𝑥 +

π

4
⎯⎯)

𝑐𝑠𝑐15 cos
7𝜋

12
⎯⎯⎯ =

C12 - 6.5 - Expand Sum Difference WS
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Simplify to a single trigonometric identity:

𝑐𝑜𝑠𝐵 𝑐𝑜𝑠3𝐵 − 𝑠𝑖𝑛𝐵 𝑠𝑖𝑛3𝐵

Find the exact value of: 

sin
11𝜋

12
⎯⎯⎯⎯ cos

π

12
⎯⎯⎯ − cos

11𝜋

12
⎯⎯⎯⎯ sin

π

12
⎯⎯⎯

𝑐𝑜𝑠2𝑥 𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛2𝑥 𝑠𝑖𝑛𝑥 𝑠𝑖𝑛3𝑥 𝑐𝑜𝑠𝑥 − 𝑐𝑜𝑠3𝑥 𝑠𝑖𝑛𝑥

𝑠𝑖𝑛𝐴 𝑐𝑜𝑠2𝐴 + 𝑐𝑜𝑠𝐴 𝑠𝑖𝑛2𝐴

cos
𝜋

3
⎯⎯ cos

𝜋

6
⎯⎯ + sin

𝜋

3
⎯⎯ sin

π

6
⎯⎯

C12 - 6.5 - Simplify Sum Difference WS
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Simplify the following.

4 sin 3𝑥 cos 3𝑥 = 6 sin
𝑥

2
⎯⎯cos

𝑥

2
⎯⎯=

8 sin(
π

4
⎯⎯) cos

𝜋

4
⎯⎯= cos 𝑥 − sin 𝑥 =

cos
1

2
⎯⎯𝑥 − sin

1

2
⎯⎯𝑥 =

2 cos
𝜋

2
⎯⎯− 1 =

2 cos
𝑥

4
⎯⎯− 1 =

1 − 2 sin
𝑥

2
⎯⎯=

3 − 6 sin 3𝑥 =

2 cos 2𝑥 + 2 sin 2𝑥 =

sec 10𝑥 (sin 5𝑥 − cos 5𝑥) = 2 sin 4𝑥 (cos 2𝑥 − sin 2𝑥 ) =

C12 - 6.6 - Double Angle HW
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Simplify the following.

1 + 𝑐𝑜𝑠2𝑥 = 1 − 𝑐𝑜𝑠2𝑥 = 𝑐𝑜𝑠2𝑥 − 1 =𝑐𝑜𝑠2𝑥 + 1 =

1 + 𝑐𝑜𝑠2𝑥

sin 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯= 1 − 𝑐𝑜𝑠2𝑥

tan 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯=

𝑐𝑜𝑠2𝑥 − 1

sin 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯= 𝑐𝑜𝑠2𝑥 − 1

2csc 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯=

C12 - 6.6 - Double Angle HW
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𝑠𝑖𝑛2𝑥 = 1

sin
1

3
⎯⎯𝑥 = −1

𝑠𝑖𝑛4𝑥 = 0 𝑐𝑜𝑠3𝑥 = −1

cos
𝑥

2
⎯⎯ = 1

𝑠𝑖𝑛2𝑥 = 0𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 = 0

𝑐𝑜𝑠2𝑥 = 0 𝑐𝑜𝑠2𝑥 = −1 𝑐𝑜𝑠2𝑥 = 1

C12 - 6.6 - Solve Double Angle WS (See 4.5 Notes)

   TID Page 25    



𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠𝑥 = 0 𝑠𝑖𝑛𝑥 − 𝑐𝑜𝑠2𝑥 = −1𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠2𝑥 = 1

3𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠2𝑥 = −1

𝑠𝑖𝑛𝑥 − 𝑐𝑜𝑠2𝑥 = 0 𝑐𝑜𝑠𝑥 + 𝑐𝑜𝑠2𝑥 = 0

𝑐𝑜𝑠𝑥 − 𝑐𝑜𝑠2𝑥 = 0 3𝑐𝑜𝑠𝑥 + 𝑐𝑜𝑠2𝑥 = 1

cos 𝑥 − 𝑐𝑜𝑠2𝑥 = 0sin 𝑥 + 𝑐𝑜𝑠2𝑥 = 0

cos 𝑥 − 𝑐𝑜𝑠2𝑥 = 1

𝑠𝑖𝑛2𝑥 = −𝑠𝑖𝑛𝑥

C12 - 6.6 - Solve Double Angle WS (See 4.5 Notes)
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𝑠𝑖𝑛2𝑥 =
1

2
⎯⎯

sin (
1

3
⎯⎯𝑥) =

√3
⎯⎯ 

2
⎯⎯⎯

𝑠𝑖𝑛4𝑥 =
1

√2
⎯⎯ ⎯⎯⎯

𝑐𝑜𝑠3𝑥 =
√3

⎯⎯ 

2
⎯⎯⎯

𝑡𝑎𝑛2𝑥 = √3
⎯⎯ 

 

𝑐𝑜𝑠2𝑥 = −
1

√2
⎯⎯ ⎯⎯⎯

cos
𝑥

2
⎯⎯ =

1

2
⎯⎯

C12 - 6.6 - Solve Double Angle WS (See 4.5 Notes)
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2𝑐𝑜𝑡𝑥𝑠𝑖𝑛 𝑥 = 1 2𝑡𝑎𝑛𝑥𝑠𝑐𝑜𝑠 𝑥 =
1

2
⎯⎯

𝑐𝑜𝑠2𝑥 = 2 sin 𝑥

2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 + 1 = 0 4 cos 2𝑥 − √3
⎯⎯ 

= 0

sin 𝑥 − cos 𝑥 = 0

C12 - 6.6 - Solve Double Angle WS (See 4.5 Notes)
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