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Chapter Two 

 

Basic Algebra, Geometry and Trigonometry formulas 

Trigonometry formulas  

Definitions and fundamental identities 

Sine   



csc

1
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r

y
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Tangent  
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x

y
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The Basic Trigonometry function 

 








tan

1
cot

cos

sin
tan 

              





sin

1
csc

cos

1
sec    

 

Even  odd 
)cos()cos( xx 

 
)sec()sec( xx   

 

)sin()sin( xx 

 )tan()tan( xx 

 )csc()csc( xx 

 )cot()cot( xx   

 

1cossin 22  

               

(1) 

This equation, true for all values of 

 

is the most frequently used identity in 

trigonometry. Dividing this identity in turn by 2cos  and 2sin gives 
 





22

22

csccot1

sectan1





 

Addition formulas 

BABABA

BABABA

sincoscossin)sin(

sinsincoscos)cos(




            (2) 

  Double –Angle Formulas 





cossin22sin

sincos2cos 22




              (3) 

Additional formulas come from combining the equations 1cossin 22    and 

 22 sincos2cos   we add the two equations to get  2cos1cos2 2  and 

subtract the second from the first to get  2cos1sin2 2  . This results in the 

following identities, which are useful in integral calculus. 

 



Dr. Mazin 
 

3 
 

2

2cos1
cos2 




                    (4) 

2

2cos1
sin2 




                              (5) 

 

DEFINITION Periodic Function 

A function )(xf is periodic if there is a positive number p  such that )( pxf   for 

every value of x . The smallest such value of p  is the period of f . 

 

Periodic Trigonometric function 

Periodic   

 

 

Periodic 2  

 

xx tan)tan(   
xx cot)cot( 

  
xx sin)2sin(  

 xx cos)2cos(    
xx sec)2sec(    
xx csc)2csc(    
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Graphs of the (a) cosine, (b) sine, (c) tangent, (d) secant, (e) cosecant, and (f) cotangent functions 

using radian measure. The shading for each trigonometric function indicates its periodicity. 

Identities 

 sin)sin(     cos)cos(   

1cossin 22      22 tan1sec     22 cot1csc 

 
 cossin22sin 

 

 22 sincos2cos 

 

2

2cos1
cos2 





  2

2cos1
sin2 





 

BABABA sincoscossin)sin( 

 
BABABA sincoscossin)sin( 

 
BABABA sinsincoscos)cos( 

 
BABABA sinsincoscos)cos(   

BA

BA
BA

tantan1

tantan
)tan(




    BA

BA
BA

tantan1

tantan
)tan(




  

AA cos)
2

sin( 


 AA sin)
2

cos( 


 

AA cos)
2

sin( 


 AA sin)
2

cos( 


 

)cos()cos(sinsin
2
1

2
1 BABABA 

 
)cos()cos(coscos

2
1

2
1 BABABA 

 
)sin()sin(cossin

2
1

2
1 BABABA 

 
)(cos)(sin2sinsin

2
1

2
1 BABABA 

 
)(sin)(cos2sinsin

2
1

2
1 BABABA 

 
)(cos)(cos2coscos

2
1

2
1 BABABA 

 
)(sin)(sin2coscos

2
1

2
1 BABABA 

 
 



Dr. Mazin 
 

5 
 

 

Algebra 

Arithmetic operations 

acabcba  )(

  db

ca

d

c

b

a


  db

cbda

d

c

b

a 
    

c

d

b

a

dc

ba


/

/

 

Law of sings 

 

aaa  )(

  b

a

b

a

b

a






 
Zero Division by zero not defined 

If 0a : 001,0
0 0  aa
a

 

For any number :a  000  aa  
 

Law of exponents 

 mnn mnmnmnmmmmnmnm aaaaabaabaaa )()()( /    

If 0a ,

 

 m

mnm

n

m

a
aaa

a

a 1
1, 0  

 

The Binomial Theorem for any positive integer  n

 
nnnnnnn bnabba

nnn
ba

nn
bnaaba 









  133221

321

)2)(1(

21

)1(
)(

For instant 
222222 2)(2)( babababababa   

3223332233 33)(33)( babbaabababbaaba   

Factoring the Deference of Like Integer Power 1n  

)()( 122321   nnnnnnn babbabaababa  
For instant 

 )()(22 bababa   
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 )()( 2233 babababa   

 )()( 322344 babbaababa   

Completing the Square 

If 0a  

cx
a

b
xacbxax  )( 22

 

c
a

b

a

b
x

a

b
xa  )

44
(

2

2

2

2
2

 

c
a

b
a

a

b
x

a

b
xa  )

4
()

4
(

2

2

2

2
2

 

a

b
c

a

b
x

a

b
xa

4
)

4
(

2

2

2
2   

         This is Cpartisthis)
2

( 2

a

b
x    

))2/((2 abxuCua   

The Quadratic Formula 

 If 0a and then02  cbxxa  

 
a

cabb
x

2

42 
  

EXAMPLE 1: Prove the following identities xxxx 2222 cscseccscsec   

Sol 

 L.H.S   xx 22 cscsec  

   
xx

xx

xx 22

22

22 sincos

cossin

sin

1

cos

1 
  

   
xx

xx
22

22

sincos

1
1cossin   

xx
xx

22

22
cscsec

sin

1

cos

1
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    R.H.S 

   

  EXAMPLE 2: Prove that    2seccscsectancsc   

 Sol 

 L.H.S  







cos

1

cos

sin

sin

1
sectancsc   





 2cos

sin

sin

1
  




2

2

cossin

sinsincos 
  




22

22

cossin

1

cossin

sincos



  




2

2
seccsc

cos

1

sin

1
  

                                 R.H.S 

EXAMPLE 3: Prove that
BA

BA
BA

tantan1

tantan
)tan(






 
Sol 

 )cos(

)sin(
)tan(

BA

BA
BA






 

                             
BABA

BABA

sinsincoscos

sincoscossin




  

                             

BA

BA

BA

BA

BA

BA

BA

BA

coscos

sinsin

coscos

coscos

coscos

sincos

coscos

cossin





   

                             
BA

BA

tantan1

tantan
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Prove that 
BA

BA
BA

tantan1

tantan
)tan(




  (H.W) 

 

EXAMPLE 4: Prove the following identities  2244 sincossincos   

Sol 

 L.H.S  )sin(cos)sin(cossincos 222244    

    )1()sin(cos 22    

     )sin(cos 22    R.H.S 

EXAMPLE 5: Prove that  cossin22sin   

Sol: 

  sincoscossin)sin(2sin   

                      cossin2  

EXAMPLE 6: Prove that  22 sincos2cos   

Sol: 

  sinsincoscos)cos(2cos   

                                  22 sincos   

       1cos2 2    

  2sin21  

 

EXAMPLE 7: Prove that )(cos)(sin2sinsin
2
1

2
1 BABABA   

Sol: 

]sinsincos[cos]sincoscos[sin2)(cos)(sin2
222222222

1
2
1 BABABABABABA 

 
]sinsinsincossinsincossin

coscossincoscoscoscos[sin2

22222222

22222222

BABABABA

BABABABA




 

]sinsincossincossincossincoscoscos[sin2
22

2

2222

2

222

2

22

2

2
ABABBABBAABA 

 ]cos)(sinsincos()sincos)(cos[(sin2
2

2

2

2

222

2

2

2

22
AABBBBAA   
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)]sincos()cos[(sin2
2222
BBAA   

2222
sincos2cossin2 BBAA   

BA sinsin   

H.W  Ex 8: Prove that 

   )(sin)(cos2sinsin
2
1

2
1 BABABA 

 
)(cos)(cos2coscos

2
1

2
1 BABABA 

 
)(sin)(sin2coscos

2
1

2
1 BABABA 

 

EXAMPLE 9: Use the addition formulas to derive the identity 

1. xx sin)2/cos(   

2. xx cos)2/sin(   

3. xx sin)2/cos(   

4. xx cos)2/sin(   

1. )2/sin(sin)2/cos(cos))2/(cos()2/cos(   xxxx  

xxx sin)1(sin)0(cos   

2. )2/sin(sin)2/cos(cos)2/cos(  xxx   

xxx sin)1(sin)0(cos 
 

3. 2/sincos2/cossin)2/sin(  xxx   

xxx cos)1(cos)0(sin 
 

4. )2/sin(cos)2/cos(sin))2/(sin()2/sin(   xxxx  

xxx cos)1(cos)0(sin 
 

 

EXAMPLE 10: Solve the following equation  sin2tan   

Sol: 
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  sin2tan   





sin2

cos

sin
  

 cossin2sin   

0cossin2sin    

0)cos21(sin    

00sin0sin 1    

OR     0cos21    

 1cos2   

 
2
11

2
1 coscos    

 60  

EXAMPLE 11: Solve the following equation  2sin2cos1   

Sol: 

  2sin2cos1   

 0sin2cos1 2    

 0)cos1(2cos1 2    

 0cos22cos1 2    

 01coscos2 2    

a

cabb

2

4
cos

2 
  

)2(2

)1()2(411
cos


  

4

31
cos


  

1cos
4

31
cos 


   

   )1(cos 1  

2

1
cos

4

31
cos 
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60)2/1(cos 1    

 

 

EXAMPLE 12: Solve the following equation 0tantan2    

Sol: 

 0tantan2    

 0)1(tantan   

either  180,0,1800tan    

or   1tan01tan  
 

                                   
135,45  

EXAMPLE 13: Solve the following equation  cos5cot   

Sol: 

0cossincos5cos5
sin

cos
 




 

0)1sin5(cos   

either  
22

,0cos    

or   
5
1sin1sin501sin5    

536.11sin
5
11    

47.168

536.11180





  

47.168,536.11,90,90 
 

EXAMPLE 14: Solve the following equation 07sec2cos3    

Sol: 

 07
cos

1
2cos3 
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 0cos72cos3 2    

 0)2(cos)1cos3(    

either  26.1093/1cos0)1cos3(    

even))(cos())(cos(    

26.109  

or      0)2(cos   

 2cos  1cos1 يهمل     

 26.109,26.109    

EXAMPLE 15: Solve the following equation 





2tan1

tan2
tan3


  

Sol: 

  tan2tan3tan3 3   

0tan2tan3tan3 3    

0tan3tan 3    

0)tan31(tan 2    

either  360,180,00tan    

or      1tan30tan31 22    

3

12 tan3/1tan    

330,150tan
3

1    

210,30tan
3

1  
 

}360,210,180,150,30,0{  

EXAMPLE 16: Solve the following equation 1sincos2sin 2    

Sol: 

  cossin22sin   

 1sincoscossin2 2    
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 1sincossin2 22    

 1)cos1(cossin2 22    

 1cos1cossin2 22    

 0cos11cossin2 22    

 0coscossin2 22    

 0)1sin2(cos2   

 270,900cos2    

 150,302/1sin01sin2    

 }270,150,90,30{  

EXAMPLE 17: If 5/3cos  find sin , tan , sec , csc , cot  

Sol 

5/4sin    3/5sec        
222 53 x   

3/4tan    4/3cot        9252 x  

4/5csc           162 x  

4x  

 

EXAMPLE 18: If 7/1tan A , 4/3tan B find )tan( BA  

Sol 

 
BA

BA
BA

tantan1

tantan
)tan(




  

  1
)4/3)(7/1(1

4/37/1





  

1)tan(  BA  

135)(  BA  
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EXAMPLE 19: If 24/7tan  find without using calculator. 

Find sec.1 , sin.2  

Sol: 

 24/7tan   

 
24

25

25/24

1

cos

1
sec 


  

 25/7sin   

EXAMPLE 1: Sketch  xy 2sin3  

Sol: 

02 x  0 x      2/2 x  4/ x  

x2  2/ x      2/32 x  4/3 x  

22 x  x  

 

 

 

 

 

 

 

 

 

EXAMPLE 2: Sketch  xy sin1  

Sol: 

 

 

 

 

 

 

H.W  Ex 3: Draw 

      x  y 

      0  0 
   4/   3 
    

2/  
 0 

4/3  -3 
     0 

      x  y 

      0  -1 
   2/   0 
       -1 

2/3   -2 

  2   -1 
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1. xy sin1  

2. xy cos)6/1(  

3. 2cos  xy  

4. xy 2sin  

5. xy 2sin5  

6. xy 2cos3  

Transcendental function 

1.1 Logarithm function 

 Definition xalog  

 Properties of Logarithm function 

 Rule of Logarithm function 

 Example 

1.2 Exponential function 

 Definition of 

 Properties and rule of Exponential function 

 Example 

 

1.3 Invers function 

 Example 

 

 

1.1 Logarithm function 

Logarithms with Base a  

Definition xalog  

For any positive number 1a  
xalog  is the inverse function of 

xa  . 

Example: xy 2log  reflecting the graph of xay   when 2a  as shown in Fig. 

So that mean 
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xy alog  

xa y   

 

 

 

 

Inverse Equations for 
xa and xalog  

1. xa
xa 

log
  0x  

2. xax
a )(log   xall  

 

Rules for base a  logarithms for any numbers 0x  and 0y  

1. Product Rule: yxyx aaa logloglog   

2. Quotient Rule: yx
y

x
aaa logloglog   

3. Reciprocal Rule: y
y

aa log
1

log   

4. Power Rule: xyx a
y

a loglog   

Also 

1. 1log aa  

2. 01log a  

3. 
a

x
xa

ln

ln
log   

4. 
a

x
xa

log

log
log   

5. 
10ln

ln
log

x
x  
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EXAMPLE 1: Prove that 
a

x
xa

ln

ln
log   

Proof:  xa
xa 

log
 

lntak   xa
xa lnln

log
    using properties  

xaxa lnlnlog   

   
a

x
xa

ln

ln
log   

EXAMPLE 2: Calculate 
30log

1

30log

1

310

  

Sol: 

 

3ln

30ln

1

10ln

30ln

1

3log

30log

1

10log

30log

1
 or  

 
30ln

3ln10ln

30ln

3ln

30ln

10ln 
  

 1
30ln

30ln

30ln

)310ln(





 

EXAMPLE 3: Evaluate 

1. )3(log22  

Sol: xa
xa 

log
 

 
32

)3(log 2   

2. 7
10 )10(log   

Sol:  
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xax
a  log)10(log 7

10  

7)10(log 7
10   

3. 2)4/1(log 2   (H.W) 

4. xn
a

x
n

a

x
x a

n
n

a log
ln

ln

ln

ln
log   

EXAMPLE 4: If xy 3log  find the value of x  

Sol: 

 xaxy y
a  log  

 yy xx 33   

EXAMPLE 5: calculate 8log 4y  

Sol: 

 

84  yyax  

                              32 22 y  

                              2/332  yy  

H.W  Ex 6: Calculate 

1. 8log 2y  

2. 49log7y  

EXAMPLE 7: Find the value of x  

1. 4log 3 x  

Sol: 

 xxa y  43  

                           81x  

2. 6log64 x    (H.W) 

3. x)125/1(log5       (H.W) 

 

H.W  Ex 8: Find value of y  

1. 75
7log5  yy    2. 236log6  yy  
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3. 2)9/1(log3  yy    4. 2/13log3  yy  

5. 3/2)4(log 3/2
4  yy   6. 2/1)/1(log  yxy x  

Exponential function 

constant:aay x    

718.2 eey x  

Properties and rule of Exponential function 

1. yxyx eee   

2. yxyx eee /  

3. nxnx ee )(  

Rule 

1. 1ln e  

2. 01ln   

3. ueueu  lnln  

4. 101ln  ee  

5. ue u ln
 

EXAMPLE 1: Solve for 
)1ln(2ln   xxy ee  

Sol: 

 
)1ln(2ln   xxy ee  

)1(2ln  xee xy
 

)1(2  xey x
 

xexy 2/)1(   

EXAMPLE 2: Solve for )1ln(lnln 2  xxy  

Sol: 

 )1ln(/ln 2  xxy  
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 )1ln(/ln 2  xxy ee  

 1/ 2  xxy  

 xxy  3

 

EXAMPLE 3: 212

 xe y  

Sol: 

 212

 xe y  

 )2ln(ln 12

 xe y  

 )2ln(12  xy  

 1)2ln(2  xy  

 
1)2ln(  xy

 

1.2 Invers function 

IF  yxxy sinsin 1    

OR xyyx 1sinsin   

EXAMPLE 1: Prove that xx 11 sin)(sin    

Sol: 

 Let )(sin 1 xy    

       yx sin  

       yx sin  

      )(sin 1 xy   

EXAMPLE 2: Prove that )/1(cossec 11 xx    

Sol: 

 Let xy 1sec  L.H.S 

       yx sec  

       yx cos/1  

    yx cos/1   

    )/1(cos 1 xy   

So )/1(cossec 11 xx    R.H.S 
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EXAMPLE 3: Prove that )/1(cottan 11 xx    

Sol: 

 
Let xy 1tan  

                 yx tan  
                 yx cot/1  

            xy /1cot   

       )/1(cot 1 xy   

       )/1(cottan 11 xxy    

 

EXAMPLE 4: Prove that 2/cossin 11   xx  

Sol: 

xy 1sin  

yx sin     

          )2/cos( yx      )90cos(sin    

          xy 1cos)2/(   

          xx 11 cos)sin2/(    

 xx 11 sincos2/    
 

EXAMPLE 5: Prove that   )(coscos 11 xx  

Sol: 

)(cos 1 xy    

yx cos  
yx cos    yy cos)cos(     

          )cos( yx    

          )(cos)( 1 xy   

          )(cos)(cos 11 xx    

)(coscos 11 xx    



Dr. Mazin 
 

22 
 

 

 

 

EXAMPLE 6: Prove that 2/tancot 11   xx  

Sol: 

Let     xy 1cot  

yx cot    yy cot)2/tan(   
)2/tan( yx    

xy 1tan)2/(   

xx 11 tan)cot2/(    

2/tancot 11   xx  

 

EXAMPLE 7: If  2/3sin 1 find cos , sec , csc , tan , cot  

Sol: 

1. 2/1cos   

2. 2sec   

3. 3/2csc   

4. 3tan   

5. 3/1cot   
22)3(4 x  

 1x  
EXAMPLE 8: Evaluation the following equation 

1) )2/1sec(cos 1  

2/1cos 1y  

2/1cos y  

1/2sec y  

2)    )1(cos)2/sin(cos 111  

3) )2/1sin(cos 1  

2/1cos y  
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2/1sin y  

2/1)2/1sin(cos 1 

 

4. )8.0cos(sin 1  

8.0sin 1y  
8.0sin y  

6.0)8.0cos(sin 1   

  
222 810 x  

6x  
 

 

5. )2csc(sec 1  

2sec2sec 1   yy  

3/2)csc()2csc(sec 1  y  

 

 

 

Hyperbolic Function 

 

Definition of hyperbolic function 

1. 
2

)(
)(

2

1
sinh

xx
xx ee

eex


 
  

2. 
2

)(
)(

2

1
cosh

xx
xx ee

eex


 
  

3. 
)(

)(

cosh

sinh
tanh

xx

xx

ee

ee

x

x
x








  

4. 
)(

)(

sinh

cosh
coth

xx

xx

ee

ee

x

x
x








  

5. 
)(

2

cosh

1
sechx

xx eex 
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6. 
)(

2

sinh

1
cschx

xx eex 
  

Identities 

1. 1sinhcosh 22  xx       Prove?  

2. xxx coshsinh22sinh         Prove? 

3. xxx 22 sinhcosh2cosh        Prove? 

4. 
2

12cosh
cosh2 


x

x        Prove? 

5. 
2

12cosh
sinh2 


x

x        Prove? 

6. xx 22 hsec1tanh         Prove? 

7. xx 22 hcsc1cosh         Prove? 

8. yxyxyx sinhcoshcoshsinh)sinh(   

9. yxyxyx sinhsinhcoshcosh)cosh(   

10.  xexx  coshsinh  

11.  1sinh22cosh 2  xx  

12.  1cosh22cosh 2  xx  

13. xx cosh)cosh(   

14.  xx sinh)sinh(   

15. xexx  sinhcosh  

EXAMPLE 1: Prove that xexx  coshsinh  

Sol: 

 
2

)(
sinh

xx ee
x


   

2

)(
cosh

xx ee
x


  

L.H.S 
22222

)(

2

)( xxxxxxxx eeeeeeee 
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                 x
xx

e
ee


22

 R.H.S 

EXAMPLE 2: Prove that xexx  sinhcosh  

Sol 

L.H.S 
22222

)(

2

)( xxxxxxxx eeeeeeee 







 

           x
xx

e
ee 



22

 R.H.S 

 

EXAMPLE 3: Prove that  

Sol 

L.H.S  

  

  

  R.H.S 

EXAMPLE 4: Prove that  

Sol 

 L.H.S  

  

  R.H.S 

EXAMPLE 5: Prove that  

Sol: 

1sinhcosh 22  xx

22

2

)(

2

)(









 










 


 xxxx eeee

)
4

1

4

2

4

1
()

4

1

4

2

4

1
( 2222 x

xx
xx

xx
x e

ee
ee

ee
e 








42

1

442

1

4

2222 xxxx eeee 



1
2

1

2

1


1hsectanh 22  xx

22

)(

2)(































xxxx

xx

eeee

ee

xxxxxxxx

xxxx

eeeeeeee

eeee
2222

22

2

4

2

2












1
2

2

2

42
22

22

22

22




















xx

xx

xx

xx

ee

ee

ee

ee

yxyxyx sinhcoshcoshsinh)sinh( 
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 L.H.S  

R.H.S  

 

 

 

 

 

 L.H.S 

EXAMPLE 6: Rewrite the following expressions in terms of exponential. Write 

the final result as simply as you can.  

1.  

Sol:  

  

  

  

  

2.  

Sol:  

  

   

2
)sinh(

)()( yxyx ee
yx

 


yxyx sinhcoshcoshsinh 

)(
4

1
)(

4

1 )()( yxyxyxyxyxyxyxyx eeeeeeee  

)()(

4

1

4

1

4

1

4

1 yxyxyxyx eeee  

)(

2

1

2

1 yxyx ee  







2

)()( yxyx ee

)cosh(ln2 x

)
2

(2)cosh(ln2
lnln xx ee

x




xx ee lnln 

xx /1

xxx /1)cosh(ln2 

)tanh(ln x

xx

xx

ee

ee
x

lnln

lnln

)tanh(ln









x
x

x
x

x

x

x

x

1

1

1

1

2

2











)
2

()
2

()
2

()
2

(
yyxxyyxx eeeeeeee  
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EXAMPLE 7: use the definitions the identity to find the 

values of the remaining five hyperbolic function.  

 

Sol:  

1.  

 

 

2.  

3.  

4.  

5.  

H.W  Ex 8: 

1.  

2.  

3.  

EXAMPLE 9: Rewrite the expressions (1 - 5) in terms of exponential and simply 

the result as much as you can. 

  
1.  

Sol:  

1

1
)tanh(ln

2

2






x

x
x

1sinhcosh 22  xx

4/3sinh 

xx 22 sinh1cosh 

xx 2sinh1cosh 

4/516/25)4/3(1cosh 2 x

5/3
4/5

4/3

cosh

sinh
tanh 




x

x
x

3

5

tanh

1
coth




x
x

5

4

cosh

1
sechx 

x

3

4

sinh

1
cschx




x

3/4sinh 

15/17cosh 

5/13cosh 

)ln2sinh( x
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2.   H.W 

3.   H.W 

4.  

 Sol: 

   

          

5.  
 Sol: 

   

   

   

EXAMPLE 10: Prove that  

Sol:  

Let  L.H.S 

 

 

 

 

 

2
)ln2sinh(

ln2ln2 xx ee
x




2

422

2

1

2 x

xxx 







xx 5sinh5cosh 

xx 3sinh3cosh 

4)cosh(sinh xx 

44 )
22

()cosh(sinh
xxxx eeee

xx
 






xx ee 44)( 

)sinhln(cosh)sinhln(cosh xxxx 

)sinh(cosh)sinhln(cosh xxxx 

)sinhln(cosh 22 xx 

01ln 

)1ln(sinh 21 xxx 

xy 1sinh

2
sinh

yy ee
yx




yyy eeex  2

12 2  yy eex

0122  yy exe

02  cBxAx
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 H.W  Ex 11: Prove that  

EXAMPLE 12: Prove that  

Sol:  

 Let  

 

 

 

 

 

 

 

A

ACBB
x

2

42 


)1(2

)1)(1(4)2()2( 2 


xx
e y

2

12 2 


x
xey

12  xxey

)1ln(ln 2  xxe y

)1ln( 2  xxy

)1ln( 2  xxy

)1ln(cosh 21  xxx















x

x
x

1

1
ln

2

1
tanh 1

xy 1tanh
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ee

ee
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 tanh
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ee
x










yyyyy eeexexe  
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 R.H.S 

EXAMPLE 13: Prove that  

Sol:  

  Let  

 

 

 

 

 

 

 

 

 

 

)1(

)1(
lnln 2






x

x
e y

2
)1(

)1(
ln2 






x
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)1(

)1(
ln

2

1

x

x
y
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x
x

2
1 11

lnhsec

xy 1hsec 

hysecx

yy ee
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2

yyy exexe   2

yy exxe 22 

022  xexe yy

x

x
e y

2
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x

x

x
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2 2


x

x

x
e y
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x

x
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x
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EXAMPLE 14: Use the identities  

 

 

To show that 

a)  

b)  

 Sol: a 

   

                

      

Sol: b 

  

                           

       
 

 

 

 

 

 

 

 

 

)
11

ln(ln
2

x

x
ey 



)
11

ln(
2

x

x
y




yxyxyx sinhcoshcoshsinh)sinh( 

yxyxyx sinhsinhcoshcosh)cosh( 

xxx coshsinh22sinh 

xxx 22 sinhcosh2cosh 

)sinh()2sinh( xxx 

xxxx sinhcoshcoshsinh 

xxcoshsinh2

)cosh()2cosh( xxx 

xxxx sinhsinhcoshcosh 

xx 22 sinhcosh 
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