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ifjHkk"kk (Definition) 
 

 ge tkurs gSa fd bdkbZ o`Ùk 122 =+ yx  ij fdlh fcUnq ds 

izkpfyd funsZ'kkad (parametric co-ordinates) )sin,(cos θθ  gksrs gSa; 

blfy, ;s Qyu o`Ùkh; Qyu dgykrs gSa vkSj bdkbZ vfrijoy; 

122 =− yx  ij fdlh fcUnq ds funsZ'kkad ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛ −+ −−

2
,

2

θθθθ eeee
 

vFkkZr~ )sinh,(cosh θθ  gksrs gSa vFkkZr~ tks lEcU/k θθ sin,cos  vkSj 

bdkbZ o`Ùk esa gS ogh lEcU/k θθ sinh,cosh  dk bdkbZ vfrijoy; ls gS 

blh dkj.k bu Qyuksa dks vfrijoyf;d Qyu (hyperbolic function) 

dgrs gSaA  

 fdlh pj jkf'k x (okLrfod ;k lfEeJ) ds fy,]  

 (1) 
2

sinh
xx eex

−−
= ,  [vfrijoyf;d sine x dgrs gSa] 

 (2) 
2

cosh
xx eex

−+
= ,  [vfrijoyf;d cosine x dgrs gSa] 

 (3) xx

xx

ee
ee

x
xx −

−

+
−

==
cosh
sinhtanh                

 (4) xx

xx

ee
ee

x
xx −

−

−
+

==
sinh
coshcoth  

 (5) xx eex
x −−

==
2

sinh
1cosech     

 (6) xx eex
x −+

==
2

cosh
1hsec  

 • ,00sinh =  ,10cosh =  00tanh =  

vfrijoyf;d Qyuksa ds çkUr  
(Domain and range of hyperbolic functions) 
 

 ekuk x dksbZ okLrfod la[;k gS 

lkj.kh % 13.1 
 

 Qyu  Mksesu  jsat  

xsinh R R
xcosh  R ),1[ ∞  

xtanh  R )1,1(−  

xcoth  R – {0} ]1,1[−−R  

xhsec  R ]1,0(  

xcosech R – {0} R – {0}
 

okLrfod vfrijoyf;d Qyuksa ds vkys[k  
(Graph of real hyperbolic functions) 
 

(1) sinh x 
 
 
 
 
 
 
 

 

(2) cosh x 

(3) tanh x  
 
 
 
 
 
 

 
 

(4) coth x 

(5) cosech x 
 
 

 
 
 
 

(6) sech x 

vfrijoyf;d Qyuksa ds lw=k  
(Formulae for hyperbolic functions) 
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 vfrijoyf;d Qyuksa dh ifjHkk"kk ls muesa ijLij fuEu lw= 

vklkuh ls LFkkfir fd, tk ldrs gSaA 

 (1) O;qRØe lw= (Reciprocal formulae) 

 (i) 
x

x
sinh

1 cosech =   (ii) 
x

x
cosh

1hsec =  

 (iii) 
x

x
tanh

1coth =   (iv) 
x
xx

cosh
sinhtanh =   

 (v) 
x
xx

sinh
coshcoth =  

 (2) oxZ lw= (Square formulae) 

 (i) 1sinhcosh 22 =− xx     (ii)  1tanhhsec 22 =+ xx   

 (iii)  1hcoseccoth 22 =− xx  (iv) xxx 2coshsinhcosh 22 =+  

 (3) ;ksx o vUrj ds fy, lw= (Sum and Difference formulae) 

 (i) yxyxyx sinhcoshcoshsinh)sinh( ±=±  

 (ii) yxyxyx sinhsinhcoshcosh)(cosh ±=±  

 (iii) 
yx

yxyx
tanhtanh1

tanhtanh)(tanh
±

±
=±  

 (4) xq.kuQy dks ;ksx ;k vUrj esa ifjofrZr djus okys lw=  

 (i) 
2

cosh
2

sinh2sinhsinh yxyxyx −+
=+   

 (ii)  
2

hsin
2

hcos2sinhsinh yxyxyx −+
=−  

 (iii) 
2

cosh
2

cosh2coshcosh yxyxyx −+
=+   

 (iv) 
2

sinh
2

sinh2coshcosh yxyxyx −+
=−  

 (v) )(sinh)(sinhcoshsinh2 yxyxyx −++=   

 (vi) )sinh()sinh(sinhcosh2 yxyxyx −−+=  

 (vii) )(cosh)(coshcoshcosh2 yxyxyx −++=              

 (viii) )(cosh)(coshsinhsinh2 yxyxyx −−+=  

 (5) vioR;Z dks.k ds f=dks.kferh; vuqikr (Trigonometric ratio of 
multiple of an angle) 

 (i) xxx coshsinh22sinh =  = 
x

x
2tanh1

tanh2
−

 

 (ii) xxx 22 sinhcosh2cosh +=  = 1cosh2 2 −x   

           = x2sinh21 +  = 
x
x

2

2

tanh1
tanh1

−
+

 

 (iii) 12coshcosh2 2 += xx   (iv) 12coshsinh2 2 −= xx              

 (v) 
x

xx 2tanh1
tanh22tanh

+
=    (vi) xxx 3sinh4sinh33sinh +=  

 (vii) xxx cosh3cosh43cosh 3 −=  

 (viii) 
x

xxx 2

3

tanh31
tanhtanh33tanh

+
+

=  

 (6) (i) xexx =+ sinhcosh   (ii) xexx −=− sinhcosh         

 (iii) nxnxxx n sinhcosh)sinh(cosh +=+  

vfrijoy;fud Qyuksa dk :ikUrj.k  
(Transformation of a hyperbolic functions) 
 

 pw¡fd, 1sinhcosh 22 =− xx  

 ⇒ 1coshsinh 2 −= xx  ⇒  
x

x
x

hsec
hsec1

sinh
2−

=    

⇒ 
x

xx
2tanh1

tanhsinh
−

=  ⇒ 
1coth

1sinh
2 −

=
x

x   

x
x

cosech
1sinh =  

blh izdkj xcosh , xx coth,tanh ,........dks vU; vfrijoyf;d 

Qyuksa ds inksa esa O;Dr dj ldrs gSaA 

vfrijoyf;d Qyuksa dk izlkj  
(Expansion of hyperbolic functions) 
 

 (1) ....
!7!5!32

sinh
753
++++=

−
=

− xxxxeex
xx

 

 (2) ....
!6!4!2

1
2

cosh
642
++++=

+
=

− xxxeex
xx

 

 (3) .....
315
172

3
tanh 75

3
+−+−=

+
−

= −

−

xxxx
ee
eex xx

xx
 

 xx cosech,coth ds izlkj dk vfLrRo ughaa gS] D;ksafd 

∞=∞= )0(cosech,)0(coth . 

vfrijoyf;d ,oa o`Ùkh; Qyuksa esa lEcU/k  
(Relation between hyperbolic and circular functions) 
 

 vk;yj (Euler) lw= ls, xixe ix sincos +=    ........(i)   

 rFkk          xixe ix sincos −=−  ........(ii) 
 lehdj.k (i) rFkk (ii) dks tksM+us ,oa ?kVkus ij]  

 
2

cos
ixix eex

−+
=  rFkk 

i
eex

ixix

2
sin

−−
=  

bu lw=ksa esa x ds LFkku ij ix izfrLFkkfir djus ij] 

xeeix
xx

cosh
2

)cos( =
+

=
−

 

∴ xix cosh)cos( =  

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛ −
=

−
=

−−

22
)sin(

xxxx eei
i

eeix  

∴ xiix sinh)sin( =  

iqu%  
x
xi

ix
ixix

cosh
sinh

)cos(
)sin()tan( ==  

∴ xiix tanh)tan( =  

blh izdkj] xsinh  = 
2

xx ee −−
 rFkk 

2
cosh

xx eex
−+

=  esa x ds 

LFkku ij ix izfrLFkkfir djus ij] 

xeeix
ixix

cos
2

)cosh( =
+

=
−

  

iqu% xi
x
xi

ix
ix

ix tan
cos
sin

)(cosh
)(sinh

)(tanh ===  

 bl izdkj vfrijoyf;d ,oa f=dks.kferh; Qyuksa esa fuEu lEcU/k 
LFkkfir gks tkrs gSaA 
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(1) xiix sinh)sin( =  

 xiix sin)(sinh =  

 )sin(sinh ixix −=  

 )(sinsin ixhix −=  

(2) xix cosh)cos( =  

 xix cos)cosh( =  

 )(coscosh ixx =  

 )cosh(cos ixx =  

(3) xiix tanh)tan( =  

 xiix tan)tanh( =  

 )tan(tanh ixix −=  

 )(tanhtan ixix −=   

(4) xiix coth)cot( −=  

 xiix cot)coth( −=  

 )cot(coth ixix =  

 )coth(cot ixix =  

(5) xix hsec)sec( =  

 xix sec)(hsec =  

 )sec(hsec ixx =  

 )(hsecsec ixx =  

(6) xiix cosech)(cosec −=  

 xiix cosec)( cosech −=  

 )(oseccosech ixcix =  

 )(cosechcosec ixix =  
 

vfrijoyf;d Qyuksa ds vkorZukad  
(Period of hyperbolic functions) 
 

 ;fn fdlh Qyu )(xf  ds fy, )()( xfTxf =+  gks] rks )(xf  

vkorhZ Qyu dgykrk gS ,oa T dk U;wure /kukRed eku Qyu dk 
vkorZukad dgykrk gSA  
 Q   )2sinh(sinh xix += π ,   )2cosh(cosh xix += π  rFkk 

)tanh(tanh xix += π  

 vr% bu Qyuksa ds vkorZukad Øe'k% ii ππ 2,2  rFkk iπ  gSaaA cosech x, 

sech x vkSj xcoth   ds vkorZukad Øe'k% iπ2 , iπ2  ,oa iπ  gSaaA   

• ;fn )(xf  dk vkorZukad T gS, rks )(nxf  dk vkorZukad ⎟
⎠
⎞

⎜
⎝
⎛

n
T

 gksxkA 

 •  vfrijoyf;d Qyu vkorhZ Qyu ugha gksrs vkSj u gh buds 
oØ vkorhZ oØ gksrs gSaA ysfdu ;g vkorhZ Qyuksa ds chth; xq.k dks 

iznf'kZr djrs gSa vkSj dkYifud vkorZ j[krs gSaA 
 

çfrykse vfrijoyf;d Qyu  
(Inverse hyperbolic functions) 
 

 ;fn xy =sinh  gks] rks xy 1sinh−=  ftls vfrijoyf;d T;k 

(hyperbolic sine) dk izfrykse Qyu dgrs gSaA blh izdkj vU; 

vfrijoyf;d Qyuksa xxx 111 tanh,cosh,cosech −−−  bR;kfn ds izfrykse 

Qyu ifjHkkf"kr gSaA  
 (1) çfrykse vfrijoyf;d Qyuksa ds çkUr (Domain) o ifjlj (Range) 

lkj.kh % 13.2 
 

Qyu  çkUr ifjlj 

x1sinh−  R R 

x1cosh −  [1, ∞) R 

x1tanh −  )1,1(−  R 

x1coth −  R – [–1, 1] R – {0} 

x1hsec −  (0, 1] R  

x1cosech −  R – {0} R – {0} 
 

 (2) çfrykse o`Ùkh; ,oa çfrykse vfrijoyf;d Qyuksa esa lEcU/k % 
dk;Zfof/k : ekuk yx =−1sinh  

 ⇒ yx sinh= = )sin(iyi−   ⇒  )sin(iyix =  ⇒ )(sin 1 ixiy −=   

 ⇒ )(sin 1 ixiy −−=  ⇒ )(sinsinh 11 ixix −− −=  

vr% fuEu lEcU/k izkIr gksrs gSaA 

(i) )(sinsinh 11 ixix −− −=  (ii) xix 11 coscosh −− −=    

(iii) )(tantanh 11 ixix −− −=  (iv) xix 11 sechsec −− −=   

(v) )(cosecheccos 1–1 ixix −=  

(3) fdlh ,d izfrykse vfrijoyf;d Qyu dks vU; izfrykse 
vfrijoyf;d Qyuksa ds inksa esa O;Dr djuk % x1sinh −  dks vU; inksa esa 

O;Dr djukA 

 (i) ekuk yx =−1sinh   ⇒ yx sinh=   

  ⇒ 
x

y 1cosech =  ⇒ ⎟
⎠
⎞

⎜
⎝
⎛= −

x
y 1cosec 1  

 (ii) Q 22 1sinh1cosh xyy +=+=  

  Q 21 1cosh xy += − ⇒ 211 1coshsinh xx += −−  

 (iii) Q 
y

y
y
yy

2sinh1

sinh
cosh
sinhtanh

+
==  = 

21 x

x

+
 

  ∴ 
2

1

1
tanh

x

xy
+

= −  ⇒
2

11

1
tanhsinh

x

xx
+

= −−  

 (iv) Q 
x

x
y

y
y

22 1
sinh

sinh1
coth +

=
+

=  

 ∴ 
x

xy
2

1 1coth +
= −  ⇒ 

x
xx

2
11 1cothsinh +

= −−  

(v) Q 
22 1

1

sinh1

1
cosh

1hsec
xyy

y
+

=
+

==  

2

1

1

1hsec
x

y
+

= −  ⇒ 
2

11

1

1hsecsinh
x

x
+

= −−  

 (vi) ⎟
⎠
⎞

⎜
⎝
⎛= −−

x
x 1cosechsinh 11 ;  ⎟

⎠
⎞

⎜
⎝
⎛= −−

x
x 1tanhcoth 11  

 ⎟
⎠
⎞

⎜
⎝
⎛= −−

x
x 1coshhsec 11 ;  ⎟

⎠
⎞

⎜
⎝
⎛= −−

x
1sinhcosech 11  

 • ;fn x okLrfod gksa] rks mijksDr lHkh 6 izfrykse Qyuksa dk ,dy 
(single) eku gksxkA 

 (4) çfrykse vfrijoyf;d Qyu ,oa y?kqx.kdh; Qyuksa ds chp 
lEcU/k % dk;Zfof/k : ekuk yx =−1sinh   

 ⇒ 
2

sinh
yy eeyx

−−
==  ⇒ 0122 =−− yy xee  

 ⇒ 1
2

442 2
2

+±=
+±

= xxxxey  

 ijUrq yey ∀> ,0   ,oa 12 +< xx  

 ∴ += xey  12 +x  ⇒ )1log( 2 ++= xxy  

 ∴  )1log(sinh 21 ++=− xxx  

 mi;qZDr fof/k ls izfrykse vfrifjoyf;d Qyuksa ds eq[; ekuksa dks 
fuEu y?kqx.kdh; :i esa O;Dr dj ldrs gSaA 

 (i) )1log(sinh 21 ++=− xxx ,  )( ∞<<−∞ x  

 (ii)  )1log(cosh 21 −+=− xxx , )1( ≥x  

 (iii)  ⎟
⎠
⎞

⎜
⎝
⎛

−
+

=−

x
xx

1
1log

2
1tanh 1 ,  1|| <x  
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 (iv)  ⎟
⎠
⎞

⎜
⎝
⎛

−
+

=−

1
1log

2
1coth 1

x
xx ,  1|| >x  

 (v)  ⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛ −+
=−

x
xx

2
1 11loghsec , 10 ≤< x  

 (vi)  ⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛ ++
=−

x
xx

2
1 11logcosech , )0( ≠x  

 • xx 11 hsec,cosech −−  rFkk x1coth −  ds lw= Øe'k% 

xx 11 cosh,sinh −−  ,oa 1tanh −  ds lw=ksa esa x ds LFkku ij 
x
1
 fy[kus 

ls izkIr gks tkrs gSaA 
 

izfrykse f=dks.kferh; ,oa çfrykse vfrijoyf;d Qyuksa dk 
i`FkDdj.k (Separation of inverse trigonometric and inverse 
hyperbolic functions) 
 

 ;fn )sin( βα i+  = iyx +  gks] rks )( βα i+ , )( iyx +  ds sine dk 

izfrykse dgykrk gSA  

   βα iiyx +=+− )(sin 1  

 fufEufyf[kr izfrykse Qyuksa dks vklkuh ls LFkkfir fd;k tk 

ldrk gSA 

 (1) ⎥⎦
⎤

⎢⎣
⎡ ++−−+=+ −− 222222211 4)1()(cos

2
1)(cos yxyxyxiyx  

⎥⎦
⎤

⎢⎣
⎡ ++−+++ − 22222221 4)1()(cosh

2
yxyxyxi

 

 (2) )(cos
2

)(sin 11 iyxiyx +−=+ −− π
  

= ⎥⎦
⎤

⎢⎣
⎡ ++−−+− − 22222221 4)1()(cos

2
1

2
yxyxyxπ

 

⎥⎦
⎤

⎢⎣
⎡ ++−++− − 22222221 4)1()(cosh

2
yxyxyxi

 

 (3) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

++
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

−−
=+ −−−

22
1

22
11

1
2tanh

21
2tan

2
1)(tan

yx
yi

yx
xiyx  

= 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−+
++

+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−−
−

22

22

22
1

)1(
)1(log

41
2tan

2
1

yx
yxi

yx
x

 

 (4) )sin(sinh)sin(cos)sin(cossin 111 θθθθ −−− +=+ ii   

 ;k  )sin1sinlog()sin(cos 1 θθθ +++− i  

 (5) )sin(sinh)sin(sin)sin(coscos 111 θθθθ −−− −=+ ii  

 ;k )sin1sinlog()sin(sin 1 θθθ ++−− i  

 (6) 0)(cos,
sin1
sin1log

44
)sin(costan 1 >⎟

⎠
⎞

⎜
⎝
⎛

−
+

+=+− θ
θ
θπθθ ii   

 rFkk  0)(cos,
sin1
sin1log

4
1

4
)sin(costan 1 <⎟

⎠
⎞

⎜
⎝
⎛

−
+

+⎟
⎠
⎞

⎜
⎝
⎛−=+− θ

θ
θπθθ i  

 pw¡fd izR;sd izfrykse vfrijoyf;d Qyu dks y?kqx.kdh; Qyu 
ds inksa esa O;Dr dj ldrs gSaA blfy, lfEeJ la[;kvksa ds izfrykse 

vfrijoyf;d Qyu ds okLrfod ,oa dkYifud Hkkxksa esa i`FkDdj.k 
djds vHkh"V fof/k dk mi;ksx djrs gSaA  

 • izfrykse o`Ùkh; ,oa izfrykse vfrijoyf;d Qyuksa ds vusd eku 

gksrs gSaA 

 

 

 

 
 

 vfrijoyf;d Qyuksa dk dksbZ Hkh lw= izkIr djus ds fy, 
f=dks.kferh; Qyuksa ds laxr lw= esa fuEu izfrLFkkiu djrs gSaA 

   xix sinhsin ⎯→⎯  

   xx coshcos ⎯→⎯  

   xix tanhtan ⎯→⎯  

   xx 22 sinhsin −⎯→⎯  

   xx 22 coshcos ⎯→⎯   

   xx 22 tanhtan −⎯→⎯  

 mnkgj.k ds fy,] 

 x2cosh  dk xtanh  ds inksa esa lw= Kkr djus ds fy,, 

f=dks.kfefr ds laxr lw= 
x
xx 2

2

tan1
tan12cos

+
−

=  esa x2tan  dks 

x2tanh−  ls izfrLFkkfir djus ij] 
x
xx 2

2

tanh1
tanh12cosh

−
+

= . 

 

 

 

 
 
 
 

 

vfrijoyf;d Qyu 
 

 

1. 
yx
yx

coshcosh
sinhsinh

−
−

 = 

(a) )(coth2 yx +  (b) ⎟
⎠
⎞

⎜
⎝
⎛ +

2
tanh yx

  

(c) ⎟
⎠
⎞

⎜
⎝
⎛ +

2
coth yx

 (d) ⎟
⎠
⎞

⎜
⎝
⎛ −

2
hcot yx

 

2. ;fn ,tantanh 22 θ=x  rc =x2cosh  [EAMCET 1998] 

(a) θ2sin−  (b) θ2sec   
(c) θ3cos  (d) θ2cos  

3. =+ 2sinh2cosh    [EAMCET 2000] 

(a) e/1  (b) e  

(c) 2/1 e  (d) 2e  
4. ;fn BiAiyx +=+ )cos( , rc A =  [RPET 1994] 

(a) yx coshcos  (b) yx sinhsin  

(c) yx sinhsin−  (d) yx sinhcos  

5. )(hsec πi  dk eku gS     [RPET 1999] 
(a) – 1 (b) i 
(c) 0 (d) 1 

6. ixiix sincos +  =  

(a) ixe  (b) ixe −  

(c) xe  (d) xe −  
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7. ⎟
⎠
⎞

⎜
⎝
⎛ i

6
sinh π

 = 

(a) 2/i−  (b) 2/i  

(c) 
2
3i  (d) 

2
3i−  

8. ⎟
⎠
⎞

⎜
⎝
⎛+ ii

2
hcosec )(hsec ππ  = 

(a) i−1  (b) i+−1  
(c) i−−1  (d) i+1  

9. 
3

cosh θ
 dk vkorZukad gS 

(a) iπ6  (b) iπ2  
(c) iπ  (d) iπ9  

10. ⎟
⎠
⎞

⎜
⎝
⎛

2
sinh x

 dk vkorZukad gS 

(a) iπ2  (b) π2  
(c) iπ4  (d) π4  

11. ;fn ),1log( 2 ++= yyx  rc =y   [EAMCET 1995] 

(a) xtanh  (b) xcoth  
(c) xsinh  (d) xcosh  

12. ;fn ),32log(cosh 1 +=− x  rc =x  [EAMCET 2000] 
(a) 2 (b) 1 
(c) 3 (d) 5  

13. =+ )223log(    [RPET 1990] 

(a) 3sinh 1−  (b) 3cosh 1−   

(c) 3tanh 1−  (d) 3cosh 1−  

14. ⎟
⎠
⎞

⎜
⎝
⎛−

2
1hsec 1  =    [RPET 1998] 

(a) )23log( +  (b) )13log( +  

(c) )32log( +  (d) buesa ls dksbZ ugha 

15. )2(sinh 2/31−  =    [EAMCET 2002] 

(a) )182log( +  (b) )83log( +  

(c) )83log( −  (d) )278log( +  

16. ;fn 
22
ππ

<<− x , rc xseclog  dk eku gksxk 

(a) ⎟
⎠
⎞

⎜
⎝
⎛ −− 1

2
coseccoth2 21 x

 (b) ⎟
⎠
⎞

⎜
⎝
⎛ +− 1

2
coseccoth2 21 x

 

(c) ⎟
⎠
⎞

⎜
⎝
⎛ −1

2
cotcosech2 21– x

 (d) ⎟
⎠
⎞

⎜
⎝
⎛ +1

2
cotcosech2 21– x

 

17. )(seccosh 1 x− dk eku gS 

(a) ⎟
⎠
⎞

⎜
⎝
⎛ +

x
x

cos
sin1log  (b) ⎟

⎠
⎞

⎜
⎝
⎛ −

x
x

cos
sin1log  

(c) ⎟
⎠
⎞

⎜
⎝
⎛ +

x
x

sin
cos1log  (d) ⎟

⎠
⎞

⎜
⎝
⎛ −

x
x

sin
cos1log  

18. 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

2

1

1
sinh

x

x
 dk eku gS 

(a) x1tanh −  (b) x1coth −  

(c) )2(sinh 1 x−  (d) )2(cosh 1 x−  

19. ;fn  ,1coshcos =βα  rc β  = 

(a) ⎟
⎠
⎞

⎜
⎝
⎛

2
seclog α

 (b) αtanlog  

(c) )tanlog(sec αα +  (d) ⎟
⎠
⎞

⎜
⎝
⎛

2
sinlog α

 

20. )(sinhsinh 11 θ−−  = 

(a) θi  (b) θ  

(c) θi−  (d) θπ i+  

21. ;fn x1sinh − y–1cosech= ,rc  lgh dFku gS  

(a) yx =  (b) 1−=xy  

(c) 1=xy  (d) 0=+ yx  

22. )1(tan 1 i+−  dk okLrfod Hkkx gS 

(a) 1tan
2
1 −− (2) (b) )2(tan

2
1 1−  

(c) ⎟
⎠
⎞

⎜
⎝
⎛− −

2
1tan

2
1 1  (d) 0 

23. )1(cosh 1−  dk okLrfod Hkkx gS 

(a) – 1 (b) 1 

(c) 0 (d) buesa ls dksbZ ugha 

24. ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛ −−

16
975sin 1 i

 dk dkYifud Hkkx gS 

(a) 2log  (b) 2log−  

(c) 0 (d) buesa ls dksbZ ugha 

25. ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
+−

22
3cos 1 i

 dk okLrfod Hkkx gSs 

(a) 3/π  (b) 4/π  

(c) log ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛ −
2

13
 (d) buesa ls dksbZ ugha 

26. x2cosh =  [RPET 1985; 86; 88; 90; 2002] 

(a) xx 22 sinhcosh −  (b) x2cosh21 +  

(c) x2sinh21 +  (d) buesa ls dksbZ ugha 

27. z3sinh  =   [RPET 1990, 92] 

(a) zz 3sinh4sinh3 −  (b) zz sinh3sinh4 3 −  

(c) zz 3sinh4sinh3 +  (d) buesa ls dksbZ ugha 

28. fuEu esa ls dkSulk dFku lR; gS  [RPET 1988, 94] 

(a) 1coshsinh 22 =− xx   

(b) 1coshsinh 22 =+ xx  

(c) 1tanhhsec 22 =− xx   

(d) 1cosechcoth 22 =− xx  

29. )tanh( yx +  =   [RPET 1990, 91,92] 

(a) 
yx
yx

tanhtanh1
tanhtanh

−
+

 (b) 
yx

yx
tanhtanh1

tanhtanh
+

+
 

(c) 
yx
yx

tanhtanh1
tanhtanh

−
−

 (d) 
yx

yx
tanhtanh1

tanhtanh
+

−
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30. x2sinh  =   [RPET 1991] 

(a) 12cosh −x  (b) 1cosh 2 +x  

(c) )12(cosh
2
1

−x  (d) )12(cosh
2
1

+x  

31. 0=x  ds fy, dkSu lk Qyu ifjHkkf"kr ugha gS 

(a) xtanh  (b) xcosech  

(c) xsin  (d) xhsec  

32. n)sinh(cosh θθ +  dk eku gksxk  

(a) θne  (b) θne −  

(c) θine  (d) θine −  

33. 
1
1

2

2

+
−

θ

θ

e
e

 dk eku gS   

(a) θcoth  (b) θ2coth  

(c) θtanh  (d) θ2tanh  

34. 
x
x

tanh1
tanh1

−
+

 = 

(a) xe 2  (b) xe 2−  
(c) i (d) – 1 

35. ;fn ⎟
⎠
⎞

⎜
⎝
⎛ +=

24
tanlog xu π

,rc 
2

tanh u
 dk eku gS [RPET 1997] 

(a) 
2

cot x
 (b) 

2
cot x

−  

(c) 
2

tan x
−  (d) 

2
tan x

 

36. 
1cosech

cosech
2 +x

x
 = 

(a) xtanh  (b) xcoth  

(c) xhsec  (d) xcosh  

37. ;fn xxxf sinhcosh)( +=  ,oa )().()( yfxfpf = , rks p dk eku gS 

(a) xy  (b) yx −  

(c) yx +  (d) buesa ls dksbZ ugha 

38. ;fn ,sinhcosh)( xxxf −=  rc )...( 21 nxxxf +++  = 

(a) )()........().( 21 nxfxfxf   

(b) )(......)()( 21 nxfxfxf +++   

(c) 0  
(d) 1 

39. ⎟
⎠
⎞

⎜
⎝
⎛

6
cosech iπ

 =  

(a) – 2 (b) 2 
(c)  – 2 i (d) 2 i 

40. ⎟
⎠

⎞
⎜
⎝

⎛ +
2

sinh ix π
 = 

(a) xicosh  (b) xicosh−  

(c) xcos  (d) xcos−  

41. )cos( 5 xi  =    [RPET 1989] 

(a) xicosh  (b) xicosh−  

(c) xcosh  (d) xcosh−  

42. ;fn ,)sin( iBAiyx +=+  rc A  =  [RPET 1994] 

(a) yx cossinh  (b) yx coshsin  

(c) yx sinhcos  (d) yx sincosh  

43. )cosh()cosh( βαβα ii −−+  dk dkYifud Hkkx gS  
[RPET 2000] 

(a) βα sinhsinh2  (b) βα sinsinh2  

(c) βα coscosh  (d) βα coshcos2  

44. )cosh( βα i+ okLrfod Hkkx gS    [RPET 1995] 

(a) βα coscosh  (b) βα coscos  

(c) βα coshcos  (d) βα sinhsin  

45. )2sinh( nix π+  dk eku gS 

(a) 
2

xx ee −+
 (b) 

2

xx ee −−
 

(c) 
i
ee xx

2

−−
 (d) 

i
ee xx

2

−+
 

46. xix 22 cosh)(sin +  = 

(a) 1 (b) – 1 

(c) x2cosh2  (d) x2cosh  

47. ⎟
⎠
⎞

⎜
⎝
⎛

4
coth nx

 dk vkorZukad gS 

(a) 
n
iπ

 (b) 
n

iπ4
 

(c) 
4

inπ
 (d) iπ  

48. ze  dk vkorZukad gS 

(a) π2  (b) π  

(c) iπ2  (d) iπ  

49. )4cosh( x  dk vkorZukad gS  

(a) iπ2  (b) iπ   

(c) 
2
iπ

 (d) π2  

50. =− x1sinh  [RPET 1987, 93, 96, 2000] 

(a) )1log( 2xx −+  (b) )1log( 2 ++ xx  

(c) )1log( 2 −+ xx  (d) buesa ls dksbZ ugha 

51. =− x1cosh  [RPET 1988, 90, 92, 2002] 

(a) )1log( 2 ++ xx  (b) )1log( 2 +− xx  

(c) )1log( 2 −− xx  (d) )1log( 2 −+ xx  

52. =− x1tanh  [RPET 1988, 91, 92, 99] 

(a) ⎟
⎠
⎞

⎜
⎝
⎛

−
+

1
1log

2
1

x
x

 (b) ⎟
⎠
⎞

⎜
⎝
⎛

+
−

1
1log

2
1

x
x

 

(c) ⎟
⎠
⎞

⎜
⎝
⎛

+
−

x
x

1
1log

2
1

 (d) ⎟
⎠
⎞

⎜
⎝
⎛

−
+

x
x

1
1log

2
1

 

53. )1(sinh 1−  dk eku gS    [RPET 1989] 

(a) 0 (b) )12log( +  

(c) )21log( −  (d) buesa ls dksbZ ugha 

54. x1coth −  =   [RPET 1990] 
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(a) ⎟
⎠
⎞

⎜
⎝
⎛

−
+

x
x

1
1log

2
1

 (b) ⎟
⎠
⎞

⎜
⎝
⎛

−
+

1
1log

2
1

x
x

 

(c) ⎟
⎠
⎞

⎜
⎝
⎛

+
−

1
1log

2
1

x
x

 (d) buesa ls dksbZ ugha 

55. x1cosech −  =   [RPET 1991]  

(a) ⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛ ++
x

x 211log  (b) ⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛ −+
x

x 211log  

(c) ⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛ −−
x

x 211log  (d) ⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛ +−
x

x 211log  

56. )(tan 1 ixi −−  = 

(a) x1tanh −  (b) x1tanh −−  

(c) )(tanh 1 ix−  (d) buesa ls dksbZ ugha 

57. ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛−

2
1tan2 1  = 

(a) ⎟
⎠
⎞

⎜
⎝
⎛−

3
1cosh 1  (b) )3(cosh 1−  

(c) )3(cosh 1−  (d) ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

−

+−

12
12cosh 1  

58. ;fn 
4
3tanh =x , rc x dk eku gksxk 

(a) 7  (b) 7−  

(c) 7log  (d) 7log−  

59. ⎟
⎠
⎞

⎜
⎝
⎛−

2
1sinh 1  =  

(a) )5(tanh 1−  (b) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛−

5
1tanh 1  

(c) )3(tanh 1−  (d) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛−

5
2tanh 1  

60. ;fn ,)(sin 1 iyxiBA +=+−  rc 
B
A

 = [RPET 1987] 

(a) 
y
x

tanh
tan

 (b) 
y
x

tan
tanh

 

(c) 
y
x

tanh
tanh

 (d) 
y
x

cosh
cos

 

61. x1cosh −  dk O;kid eku gS  

(a) )1log(2 2 +++ xxriπ   

(b) )1log(2 2 −++ xxriπ  

(c) )1log()1( 2 ++−+ xxri rπ  

(d) )1log()1(2 2 −+−+ xxri rπ  

62. ;fn ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
++= 111log 2yy

x , rc y  = 

(a) xtanh  (b) xcosh  
(c) xsinh  (d) xcosech  
 

 
 
 
 
 

1. ;fn ,
24

tanlog ⎟
⎠
⎞

⎜
⎝
⎛ +=

xu π
 rc uhcos  =   

[EAMCET 1991; RPET 1999] 
(a) xsec  (b) xcosec  

(c) xtan  (d) xsin  

2. ;fn ,seccosh x=α  rc =
2

tan 2 x
 [RPET 1998]

  

(a) 
2

cos 2 α  (b) 
2

sin 2 α  

(c) 
2

cot 2 α  (d) 
2

tanh 2 α  

3. ;fn ,)cos( iyxivu +=+  rc 122 ++ yx  =  
[RPET 1999] 

(a) vu 22 sinhcos +  (b) vu 22 coshsin +  

(c) vu 22 coshcos +  (d) vu 22 sinhsin +  

4. )cosec(sin 1 θ−  dk dkYifud Hkkx gS 

(a) ⎟
⎠
⎞

⎜
⎝
⎛

2
cotlog θ

 (b) 
2
π

 

(c) ⎟
⎠
⎞

⎜
⎝
⎛

2
cotlog

2
1 θ

 (d) buesa ls dksbZ ugha 

5. ;fn ,seccosh θ=z  rc zsinh  = 

(a) θcosec  (b) θcot  

(c) 
2

tan θ
 (d) θtan  

6. ;fn ,cothcosec x=θ  rc θtan dk eku gS 

(a) xcosh  (b) xsinh  
(c) xtanh  (d) xcosech  

7. ;fn ,1
2

coth
2

tan =⎟
⎠

⎞
⎜
⎝

⎛
⎟
⎠

⎞
⎜
⎝

⎛ xx
 rc xx coshcos =  

(a) 1 (b) – 1 

(c) x2cos  (d) x2sinh  

8. ;fn θcos coshsin =yx  rFkk ,sinsinhcos θ=yx  rc  

y2sinh  = 

(a) x2sin  (b) x2cosh  

(c) x2cos  (d) 1 

9. =⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
4

coth
4

tanh
ii ππ

 

(a) 0 (b) 2 

(c) 2  (d) buesa ls dksbZ ugha 

10. )(sin2 iyx + dk dkYifud Hkkx gS   [RPET 1998] 

(a) yx 2cos2cosh
2
1

 (b) yx 2cosh2cos
2
1

 

(c) yx 2sin2sinh
2
1

 (d) yx 2sinh2sin
2
1
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11. ⎟
⎠
⎞

⎜
⎝
⎛−

2
coth2 1 z

 =  

(a) ⎟
⎠
⎞

⎜
⎝
⎛

+
−

2
2log

z
z

 (b) ⎟
⎠
⎞

⎜
⎝
⎛

+
−

1
1log

2
1

z
z

 

(c) ⎟
⎠
⎞

⎜
⎝
⎛

−
+

1
1log

2
1

z
z

 (d) ⎟
⎠
⎞

⎜
⎝
⎛

+
−

−
2
2log

z
z

 

12. )(sinsech 1 x−  = 

(a) 
2

cotlog x
 (b) 

2
tanlog x

 

(c) xcotlog  (d) buesa ls dksbZ ugha 

13. ;fn ,)1(cosech 1– iyx +=  rc y =   [RPET 1986] 

(a) 1 (b) 0 

(c) )21log( +  (d) – 1 

14. )2(tanh 11 −− dk eku gS   

(a) log 2 (b) log 12−  

(c) 3log  (d) buesa ls dksbZ ugha 

15. )sin(costan 1 θθ i+−  dk dkYifud Hkkx gS  

(a) )(sintanh 1 θ−  (b) )(tanh 1 ∞−  

(c) )(sintanh
2
1 1 θ−  (d) buesa ls dksbZ ugha 
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1. (c)  ⎟
⎠
⎞

⎜
⎝
⎛ +

=
−+

−+

=
−
−

2
coth

2
sinh

2
sinh2

2
sinh

2
cosh2

coshcosh
sinhsinh yx

yxyx

yxyx

yx
yx . 

2. (b) 
θ
θ

2

2

2

2

tan1
tan1

tanh1
tanh12cosh

−
+

=
−
+

=
x
xx   

          θ
θ

θ
θ

2sec
2cos

1

tan1
tan1
1

2

2 ==

+
−

= . 

3. (d) .
22

2sinh2cosh 2
2222

eeeee
=

−
+

+
=+

−−

 

4. (a) iBAiyx +=+ )cos(  

  ⇒  iBAiyxiyx +=− )sin(sin)cos(cos  

 ⇒ iBAyxiyx +=− sinhsincoshcos  

  ∴ yxA coshcos= . 

5. (a) ii ee
i πππ −+

=
2)(hsec  = 1sec −=π . 

6. (d) ixiix sincos +  = xiix sinh.cosh +  

  =
2

sinhcosh
xxxx eeeexx

−− +−+
=− = xe − . 

7. (b) Q
22

1.
6

sin.
6

sinh iiii ===⎟
⎠
⎞

⎜
⎝
⎛ ππ

. 

8. (c) ⎟
⎠
⎞

⎜
⎝
⎛+ ii

2
cosech)(hsec ππ  = ii −−=− 1

2
cosec sec ππ . 

9. (a) pw¡fd θcosh  dk vkorZukad iπ2  gS] vr% 
3

cosh θ   dk 

vkorZukad ii ππ 62.3 =  gksxkA 

10. (c) pw¡fd xsinh  dk vkorZukad iπ2  gS] vr% ⎟
⎠

⎞
⎜
⎝

⎛
2

sinh x
 dk 

vkorZukad iπ4  gksxkA 

11. (c) yyyx 12 sinh)1log( −=++= ⇒ xy sinh= . 

12. (a) )1log(cosh 21 −+=− xxx = )32log( +  

  ∴ 2=x . 

13. (b) )83log()223log( +=+ )193log( −+=  

           3cosh)133log( 12 −=−+= . 

14. (c) )32log()122log()2(cosh
2
1hsec 211 +=−+==⎟
⎠
⎞

⎜
⎝
⎛ −− . 

15. (b) )1)2(2log()2(sinh 22/32/32/31 ++=− = )83log( + . 



�

                       vfrijoyf;d Qyu 543 �

16. (a)� ekuk� yx =seclog �

� � 2/

2/

cos
1

y

y

e
e

x −=∴ �

� � ;ksxkUrjkuqikr fu;e }kjk] 

� � 2/2/

2/2/

cos1
cos1

yy

yy

ee
ee

x
x

−

−

−
+

=
−
+ �⇒� ⎟

⎠

⎞
⎜
⎝

⎛=⎟
⎠

⎞
⎜
⎝

⎛
2

coth
2

cot 2 yx �

� � ⇒� ⎟
⎠
⎞

⎜
⎝
⎛ −= − 1

2
coseccoth2 21 xy .�

17. (a)� ;gk¡] )1seclog(sec)(seccosh 21 −+=− xxx �

� � = )tanlog(sec xx + = ⎟
⎠
⎞

⎜
⎝
⎛ +

x
x

cos
sin1log .�

18. (a)� ekuk� yx tanh= ,�rc y
y
y

x

x sinh
hsec

tanh

1 2
==

−
�

� � ∴ )(sinhsinh
1

sinh 1

2

1 y
x

x −− =
⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

−
�⇒� )(tanh 1 xy −= .  

19. (c)� 1cosh.cos =βα ⇒ αβ seccosh = �

� � ⇒ )(seccosh 1 αβ −= =� )1seclog(sec 2 −+ αα �

� � ������ )tanlog(sec αα += �

20. (b)� )sinhsin()(sinhsinh 111 θθ −−− −= ii �

� � � �������������

θθθθ =−=−=−−= − 21 .)](sin(sin[ iiiiiii .�

21. (c)� fn;k gS] yx 11 cosechsinh −− = �

� � ;k� ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
= −−

y
x 1sinhsinh 11 ��

� � �;k�
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
= −

y
x 1sinhsinh 1 �;k�

y
x 1
= �⇒� 1=xy .�

22. (a)� okLrfod Hkkx�=� )2(tan
2
1

111
)1(2tan

2
1 11 −− −=

−−
.�

23. (c)� ge tkurs gSa fd]� ⎟
⎠
⎞⎜

⎝
⎛ −+=− 1logcosh 21 xxx �

� � ∴ ⎟
⎠
⎞⎜

⎝
⎛ −+=− 111log)1(cosh 21 =� 01log = .�

24. (b)�
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
−−

16
9

16
75sin 1 i

�dk dkYifud Hkkx�

� � � )2log(
16
91

16
9log −=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
++−= .�

25. (b)� Q�O;atd )sin(coscos 1 θθ i+= − �

� � )sin1sinlog(sinsin 1 θθθ ++−= − i ,�tgk¡ 
6
πθ = �

� � ∴� ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
+−

22
3cos 1 i �dk�okLrfod Hkkx�

2
1sin 1−= =�

4
π .�

26. (c)� ;g Li"V gSA �

27. (c)� )(3sin3sinh iziz −= )](sin4)sin(3[ 3 izizi −−= �

� � ]sinh4sinh3[ 33 zizii −−= zz 3sinh4sinh3 += .�

28. (d)� ;g Li"V gSA�

29. (b)� ;g Li"V gSA�

30. (c)� )12(cosh
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⎠
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⎜
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 ;k θφ 2sin)/(2sinh pq=    …..(ii) 

 lehdj.k (i) rFkk (ii) dks xq.kk djus ij] 

  θφ 2sincot2sinhcoth xy = . 

7. (d) )sin(cos)cos( ψψρβα ii +=+  

 ⇒ )sin(sin)cos(cos βαβα ii − )sin(cos ψρψρ i+=  

 ⇒ )sinh(sin)cosh(cos βαβα i− ψρψρ sincos i+=  
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