
 

 

 
(11)   7.6   Hyperbolic functions  (A) 

 
 
 

Definition sinh ݔ =  ݁௫ − ݁ି௫2  csch ݔ = 2݁௫ − ݁ି௫ 

cosh ݔ =  ݁௫ + ݁ି௫2  sech ݔ = 2݁௫ + ݁ି௫ 

tanh ݔ =  ݁௫ − ݁ି௫݁௫ + ݁ି௫  coth ݔ = ݁௫ + ݁ି௫݁௫ − ݁ି௫  

 coshଶ ݔ − sinhଶ ݔ = 1  coshଶ ݔ = 12 ሺcosh ݔ2 + 1ሻ sinh ݔ2 = 2 sinh ݔ cosh 1 ݔ − sechଶ ݔ = tanhଶ cosh   ݔ ݔ2 = coshଶ ݔ + sinhଶ 1ݔ + cschଶ ݔ = cothଶ sinhଶ  ݔ ݔ = 12 ሺcosh ݔ2 − 1ሻ tanh ݔ2 = 2 tanh 1ݔ + tanhଶ  ݔ

 

Limits 

lim௫→ஶ sinh ݔ = ∞ lim௫→ିஶ sinh ݔ = −∞ 

lim௫→ஶ cosh ݔ = ∞ lim௫→ିஶ cosh ݔ = ∞ 

lim௫→ஶ csch ݔ = 0 lim௫→ିஶ csch ݔ = 0 

lim௫→ஶ sech ݔ = 0 lim௫→ିஶ sech ݔ = 0 

lim௫→ஶ tanh ݔ = 1 lim௫→ିஶ tanh ݔ = −1 

lim௫→ஶ coth ݔ = 1 lim௫→ିஶ coth ݔ = −1 
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Simplify

and find
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bolic functi
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ൌ cosh  ln ቆଵቇ൩ ൌ 12 ቈ√ݔ
e exact valu

ଵ ൬43൰ ൌ ߠ ߠ ൌ 43 

൰൰ ൌ secሺߠሻ
∴ sec ൬tanି

   43 
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ቁ 

Solution
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tan
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2൰ 
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nhሺln 2ሻ ൌ ݁
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ሺcothሺln ଶሺcothሺlnݔ ଶ௫మ௫మݔ  ൌ ଶݔଶ1ݔ   
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Prove th
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