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2ndterm — Lecture No.7 & Lecture Name (Hyperbolic function)

Hyperbolic functions : If u is any differentiable function of x , then :

21) 9 _ginhu=coshu.9%

dx dx
22) %coshu sinhu. Z‘;‘
23) gx tanhu = sec h*u. Z‘x‘
24) g cothu =—csch’u Z;‘
25) dixseclm =—sechu.tanhu. 3.':
26) 34; 'sc hu=—csch u.cothu. ‘fdxu

EX-13 - Find % for the following functions :

a) y=coth(tanx) b) y=sin"(tanhx )
c)y =!n>lanh %’ d) y=x.sinh2x - %.cosh 2x
e) y=sech'x f) y=csch’x
Sol. -
a) :g ==csch’(tanx ).sec’ x
b) dy _ : sech'x’ - fechzx wialiR
dc  \1—tanh*x  sech’x
¥
cosh® *
c) dEy= I sech"§é=—2
tanh* sinh*
2 g 2
sh*
cosh’
= ! = .1 =c¢schx

s 2 X X Sinhx
2sinh 3 .cosh P
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d) i': =xcosh2x.2 +sinh2x - ; sinh2x.2=2xcosh2x
e) g:: =3sech’x(—-sech x.tanh x )=-3sech’ x.tanh x

f) Z.{ =2csch x(—csch x.cothx )=-2csch’x.cothx

EX-14- Show that the functions :

=——2,_-_—vmh —— and y= Ls‘mh L_ 4 cosh—t_ ’
\'3 W \3 N3 J3

Taken together , satisfy the differential equations :
i)%:—+2ﬂ+x=0 and u)—t—il'—y-+ y=0

dt dt
Proof -
p T | dx 2 t
X=——=sinh——= =-=—-%cosh——
V3 A3 dt 3 V3
y= ,l_sinh _'_+cosh ‘_=> Y =1 cosh L+ ,l_sinh t_
V3 V3 V3 odt 3 V3 A3 V3
3 d
i) £1~“‘—ﬂ+2~y—+.\'=—gcosh~t,= zcosh~—+~—2.=smir-—--2~—s: h—-L =0
dt 303 03 W3 N3 V3 N3 A3
d
i )= dx 4y +y =—£cosk,‘— —lcosh— -—smh— +—smh— +cosh— 0
dr dt 3 V3 V3 43 v3 V3 V3 K

EX-15 - Prove that :

a)—d——mnhu=sech’u.££ and b)ﬁ—sechu=—seclm.mnhu.gﬂ
dx dx dx d.

X
Proof-
du du
" coshu.coshu.“™ — sinhu.sinhu.*
a) dlanhu=d("'m’”‘) dx , dx
dx dx \ coshu cosh” u
20— sinh?u )9
_ (cosh” u Sl:th u ) il i T die
cosh’ u cosh’ u " dx dx
d 1 1 du du
b = =— hu.“==—sechu.tanh
) e S .sinhu. dx sechutanhu.—



