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Sol:
)dy 1 2 N 1 1 4
a)—— = — "\——= ‘5] =
dx i( x2> x? (2) 4 + x?
1+ 1+
b)dy_ 1 (x+1)-1-(x—-1)-1 1
dx_\/ r— 1\2 (x+1)2 (x4 Dvx
1_(x+1)
dy _ -2 “1, 1 —8x 1,
c)a—xﬁ+cos x—Z ﬁ—cos X
dy 5 1

dx |5x| V25x2 — 1 - |x| V25x2 — 1

Ex 12: Prove that:

)d__1 1 du b)dt 1 1 du
a)—sin"" U = ———=— —tan" " u = —
dx V1 = y2dx dx 1+ u?dx
Proof:a)
— ein—1 o au _ LS Y Fa—
Let y = sin uUSu=siny=-—=cosy_- 1—u ™ 1
Qy_ 1 dw_agoq 1 du
dx  V1-uZ dx dx St i = vi-u? dx y u
1 — u?
Hyperbolic functions: If uis any differentiable function of x, then:
21)isinhu=coshu o 22)£coshu=sinhu  du
dx dx dx dx
23) < tanhu = sech?u - & 24) L cothu = — csch? u - &
dx dx dx dx
d du a du
25) —sechu = —sechu-tanhu-— 26)—cschu = —cschu - cothu-—
dx dx dx dx
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Ex 13: Find;l—z for the following functions:

X
a) y = coth(tan x) b) y = sin"1(tanh x) c)y =In |tanh §|

1
d)y=x-sinh2x—§ - cosh 2x e)y=sech3x  f)y =csch®x

Sol:

d
a) d_ic] = —csch?(tanx) - sec? x

dy sech? x sech? x
= = sechx

h) == = —
) dx +1—tanh?x +sech?x

1

dy 1 x 1 _ cosh?x/2

dx X 2 2 . X
tanh2 5. smh2

X
coshi

1 1
= = = cschx

o cinh X X sinhx
Zsmh2 cosh2

Ex 14:Show that the functions:

2 t 1 t
x = ——sinh— and = —sinh—+ cosh—
V3B R R R

Taken together, satisfy the dif ferential equations:

2P 0 and -, 20
l)dt at X7 an ”)dt at )T

Proof:

2 'ht dx 2 t
X = ——sinh—== — = ——cosh—
3 V3

V3 V3 dt
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1 ¢ t dy 1 t 1

y=\/—§sinhﬁ+coshﬁza —cos NG \/_smh\/_
)@+ 2ﬂ+x = —Ecoshi+zcoshL+£smh £ _ =z sinh L 0
dt 3 V3 3 V3 V3 V3 V3 V3
dx dy
ii) _t _ E TR
Ex 15: Prove that :
a)itanhu = sech?u - s and b)isechu = —sechu - tanhu- ﬁ
dx dx dx
Proof:
d d /sinhu coshu-coshu-g—;ﬁ—sinhu-sinhu-ﬁ
@) dx tanhu = dx (cosh u) N cosh?u
(cosh? u — sinh? u) Z—Z 1 du . du
- cosh? u " coshZu dx sech™u dx
d 1 1 du du
Trcoshn - cosiZu -sinhu - i sechu -tanhu - Ix

Inverse hyperbolic functions: If uis any differentiable function of x, then:

1 du d 1 du
28) — cosh Tu= —

d
27)—sinh™tu = —
) dx S V1 +u2dx Vu2 —1dx

d 1 d d 1 d
29)—tanh™lu = =  Jul<1 30)—coth™tu= = Jul>1
dx 1-u? dx dx 1-u? dx

1 du 1 du

d d
31)—sechluy = ———— 32)—csch™lu = — _
U iowdr V@ Wl VT2 d
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Ex 16; Find;l—z for the following functions:

a) y = cosh™I(secx) b) y = tanh™1(cos x)

¢) y = coth™I(secx) d) y = sech™1(sin 2x)
Sol:

dy sec x -tanx sec x -tanx

a)— = = =secx Wheretanx >0
dx +secZx—1 Vtan? x

dy sinx —sinx

b)— = — = = —(CSCX
)dx 1—cos?2x sin?x

dy secx -tanx secx tanx

dx 1—sec2x  —tan?x - e
2 CoS 2x
d) = —2csc2x wherecos2x >0
dx  sin2x - V1 — sin? 2x

Ex 17:Verify the following formulas:

hely = 1 du bdt hely = 1 du||<1
a)dxcos u_\/uz_ldx )dx e e

Proof:

du dy dy 1 du
a) Lety = cosh™'u = u =coshy = —sinhy— = —=

dx dx dx sinhy dx

cosh?y —sinh?y =1 = u? —sinh’y =1 = sinhy =yJu? -1

dy 1 du d Pt 1 du
—_— —_— : —_— — —_—
dx \/ 1dx COS “= \/uz —1dx

The derivatives of functions like u’:

Where u and v are dif ferentiable functions of x,are found by

logarithmic dif ferentiation:
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