
Prove the left hand side equals the right hand side

𝑠𝑖𝑛𝑥𝑠𝑒𝑐𝑥 𝑡𝑎𝑛𝑥 𝑠𝑖𝑛𝑥𝑐𝑠𝑐𝑥 1

𝑐𝑜𝑠𝑥𝑠𝑒𝑐𝑥 1 𝑡𝑎𝑛𝑥𝑐𝑠𝑐𝑥 𝑠𝑒𝑐𝑥

𝑡𝑎𝑛𝑥𝑠𝑒𝑐𝑥

𝑠𝑖𝑛𝑥

cosଶ 𝑥
⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝑥𝑐𝑠𝑐𝑥 𝑐𝑜𝑡𝑥

𝑐𝑜𝑡𝑥𝑠𝑒𝑐𝑥 𝑐𝑠𝑐𝑥

𝑠𝑖𝑛𝑥

𝑠𝑖𝑛𝑥𝑐𝑜𝑡𝑥 𝑐𝑜𝑠𝑥

𝑐𝑜𝑠𝑥𝑡𝑎𝑛𝑥

𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑥 𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 sinଶ 𝑥 𝑠𝑖𝑛𝑥𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥𝑐𝑜𝑡𝑥
cosଶ 𝑥

𝑠𝑖𝑛 𝑥
⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑡𝑥𝑐𝑜𝑡𝑥 cotଶ 𝑥

𝑡𝑎𝑛𝑥𝑐𝑜𝑡𝑥 1

𝑀𝑎𝑘𝑒 𝑜𝑛𝑒 𝑢𝑝!
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𝑠𝑒𝑐𝑥
𝑠𝑖𝑛𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯

𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯

1

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯ 𝑠𝑒𝑐𝑥

𝑡𝑎𝑛𝑥

𝑠𝑖𝑛𝑥

𝑡𝑎𝑛𝑥
⎯⎯⎯⎯ 𝑐𝑜𝑠𝑥

𝑐𝑜𝑠𝑥

𝑐𝑜𝑡𝑥
⎯⎯⎯⎯ 𝑠𝑖𝑛𝑥

𝑠𝑖𝑛𝑥

𝑐𝑜𝑡𝑥
⎯⎯⎯⎯

sinଶ 𝑥

cosx
⎯⎯⎯⎯⎯

𝑡𝑎𝑛𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯ 𝑡𝑎𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯ 𝑠𝑖𝑛𝑥

cosଶ 𝑥
⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝑥

𝑠𝑒𝑐𝑥
⎯⎯⎯⎯

1

𝑡𝑎𝑛𝑥

𝑐𝑠𝑐𝑥
⎯⎯⎯⎯ 𝑠𝑒𝑐𝑥

𝑠𝑒𝑐𝑥

𝑡𝑎𝑛𝑥
⎯⎯⎯⎯ 𝑐𝑠𝑐𝑥

𝑐𝑠𝑐𝑥

𝑐𝑜𝑡𝑥
⎯⎯⎯⎯ 𝑐𝑜𝑠𝑥

cosଶ 𝑥

C12 - 6.3 - Proofs Pythag Reciprocal Fractions HW

   TID Page 2    



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
sinଶ 𝑥 + 1

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯ 𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 + 1

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑒𝑐𝑥 − 𝑡𝑎𝑛𝑥𝑠𝑖𝑛𝑥 𝑐𝑜𝑠𝑥
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𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥𝑡𝑎𝑛𝑥 𝑠𝑒𝑐𝑥 𝑐𝑠𝑐𝑥 𝑐𝑜𝑠ଶ 𝑥 + 𝑠𝑖𝑛𝑥 𝑐𝑠𝑐𝑥

𝑐𝑜𝑠𝑥 + 𝑐𝑜𝑡𝑥

1 + 𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑡𝑥 cscଶ 𝑥 −
𝑐𝑜𝑡𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯

1

1 + 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

(1 − sinଶ 𝑥)

cosଶ 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯1

cotଶ 𝑥
cosଶ 𝑥

1 − cosଶ 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯
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1 −
1

cosଶ 𝑥
⎯⎯⎯⎯⎯⎯ −tanଶ 𝑥

1 −
1

secଶ 𝑥
⎯⎯⎯⎯⎯⎯ sinଶ 𝑥 

1 +
1

tanଶ 𝑥
⎯⎯⎯⎯⎯⎯ 2 −

1

cscଶ 𝑥
⎯⎯⎯⎯⎯ 1 + cosଶ 𝑥cscଶ 𝑥 

𝑠𝑒𝑐𝑥 𝑠𝑖𝑛ଶ 𝑥 + 𝑐𝑜𝑠𝑥 𝑠𝑒𝑐𝑥𝑐𝑠𝑐𝑥 𝑐𝑜𝑠ଶ 𝑥 + 𝑠𝑖𝑛𝑥 𝑐𝑠𝑐𝑥
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(𝑐𝑠𝑐𝑥 + 𝑐𝑜𝑡𝑥)(𝑐𝑠𝑐𝑥 − 𝑐𝑜𝑡𝑥)

sinଶ 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ cscଶ 𝑥

1

1 − 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯+

1

1 + 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

2 cscଶ 𝑥
𝑐𝑜𝑠𝑥

1 − 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯−

𝑐𝑜𝑠𝑥

1 + 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯ 2 cotଶ 𝑥

1

1 − 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯−

1

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

1 − 2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥

𝑐𝑜𝑠𝑥

1 + 𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯+

1 + 𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯ 2𝑠𝑒𝑐𝑥
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𝑐𝑜𝑠𝑥 − 𝑐𝑜𝑡𝑥 𝑐𝑜𝑡𝑥(𝑠𝑖𝑛𝑥 − 1)

𝑠𝑖𝑛𝑥 − 𝑐𝑠𝑐𝑥 − cosଶ 𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯

𝑠𝑒𝑐𝑥 𝑠𝑖𝑛ଶ 𝑥 + 𝑐𝑜𝑠𝑥 𝑠𝑒𝑐𝑥

3 − 𝑠𝑖𝑛ଶ𝑥 2 + cosଶ 𝑥

1 + 𝑠𝑖𝑛𝑥

1 + 𝑐𝑠𝑐𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑖𝑛𝑥

1 − 𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯1 +

sinଶ 𝑥

cosଶ 𝑥
⎯⎯⎯⎯⎯⎯ secଶ 𝑥
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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
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
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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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