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7.1  ( )nsinh x+cosh x sinh nx cosh nx= +  

( )
nx x x x nn x

nx nx nx nx
nx

e e e +e
sinh x+cosh x = + = e

2 2

e e e +e
=e = + = sinh nx+ cosh nx
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7.2 (i) 
2 2

sinh x sinh x sinh x
tanh x = = , x 0

cosh x 1+sinh x sinh x
< ≠  

sinh x
tanh x , x 0

sinh x 1
⇒ < ∀ ≠
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0 0
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e -e
tanh 0= =0 tanh x 1, x

e +e
⇒ < ∀ ∈\  
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x -x -2x

x -x -2xx x x

e e 1-e
lim tanh x= lim = lim =1
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x -x 2x

x -x 2xx x x

e e e -1
lim tanh x= lim = lim = -1
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7.3 (i) ( )
-12-1

2

2tanh x
y= tanh x y =

1-x
′⇒  

(ii) ( )-1

-1 2

1
y=ln cosh x y =

cosh x x -1
′⇒  

(iii) ( )
( )( )

-1 -1

22 -1

1
y=cosh sinh x y =

1+x sinh x -1
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7.4  ( )-1 -1 2

2 2 2 2

d d -1 2x -1
sech x = sech x = =

dx dx x 1-x 2 x x 1-x
      

 

 

7.5  -1 3 3
u=tanh - tanh u= -

5 5
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(i) 2 2 2tanh u=1-sech u sech u= 1-tanh u⇒  

ñ!. : 
1 1 5

cosh u=
49 161- 25 25

= =  

(ii) 
sinh u 3

tanh u= sinh u=cosh u tanh u= -
cosh u 4

⇒ ⋅  

(iii) 2 2 25 9 34
cosh 2u=cosh u sinh u= + =

16 16 16
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7.6  -1 5 5
u=cosech - cosech u= -

12 12
  ⇒  

 

(i) 2 2 2 169
coth u=1+cosech u coth u=

144
⇒  

(ii) 
1 12

sinh u= = -
cosech u 5

 

(iii) 2 12 13
cosh = 1+sinh u = 1+ - =
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(iv) 
12 13 312

sinh 2u=2sinhu coshu= - = -
5 5 25

  
    

 

 

7.7 1
2

1
f(x)= tanh x f (x)=

1-x
− ′⇒  
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c 0,x : f (c)=

x-0
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1 tanh x- tanh 0
=

1-c

0
-1tanh x

= , 0<c<x
x x
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1 1
0<c <x -x <-c <0 1-x 1-c 1 1

1-c 1-x
⇒ ⇒ < < ⇒ < <  

1
1
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tanh x 1 x
1< x<tanh x<

x 1-x 1-x
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7.8  ( )1 15 5
cosh cosh =lnx-ln x-1 , x>1
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5 25 5 25 x 5 3 5 4 x
ln + -1 ln + -1 =ln ln ln =ln

4 16 3 9 x-1 4 4 3 3 x-1

x x x 6
ln2+ln3=ln ln 6=ln 6= 6(x-1)=x x=

x-1 x-1 x-1 5

       ⇔ + ⇔ + + +                 
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7.9  ( )2 212cosh x-25sinh x=0 12 1+sinh x 25sinh x=0⇔ −  

2
2 25± 25 -4(12)(12) 25±7

12 12sinh x-25sinh x=0 sinh x= =
2(12) 24

⇔ + ⇔  

4 4 16
sinh x= x=ln + 1+ x=ln3

3 3 9
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sinh x= x=ln + 1+ x=ln2
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7.10  5cosh x-3sinh x=Rcosh(x-.� �FRVK [��VLQK�[ Rcoshx cosh.�5VLQK[�VLQK .⇔  

⇔
Rcosh. �
Rsinh. � ⇔

2 2

2 2

R cosh . ��
R sinh . �

⇔ 2 2 2 2 2R cosh .�5 VLQK . ���� �� 5  �� 5 �⇒ ⇒  

ü��1�"��� -15 5 5 25 5 3
4cosh. � FRVK. . FRVK  OQ � ��  OQ �  OQ�

4 4 4 16 4 4
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	+!.���0��1&1�����02.���� 5cosh x-3sinh x=4cosh(x-ln2)  

( ) -14 4
5cosh x-3sinh x=5sinh x-ln2 =4cosh(x-ln2) tanh(x-ln2)= x-ln2=tanh

5 5
 ⇒ ⇒   

 

41+1 15x=ln2+ ln =ln2+ ln9=ln2+ln3=ln6
42 21 5
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