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Ex7: Find% for the following functions:

a)y = 2% by y=2%-3% c)y=(2%)?

dy=x-2% e y=e®e  f)y=e1tee

Sol:
a)y=23x=>2—z=23x-(ln2)-3
b)y=2x-3x=6x=>%=6xln6
)y = (2%)? = 22% = Z—z = 22%(In2) - 2 = 22%¥*1|n?2
d)y=x-2=22=x-2"m2 - 2x+ 2 =2 (2x?In2 + 1)

e)y = e(+e™ o % = e(x+e®) (1 4 5e5¥)

1 1 1
£y = eV1tsa? = o(145x%)% 4 _ e(1+5x2)2%(1 +5x2)72-10x

dx
— pV1+5x? 5x
V1+5x2
Logarithm functions:If uis any dif ferentiable function of x,then
a 1 du d 1 du
8)Elogau—u.lna-a and Elnu—;-a

Ex 8: Find% for the following functions:
a)y = log,o e* b) y = logs(x + 1)2 c)y =log,(3x% +1)3

2 5
2x3 —4)3 - (2x2 + 3)2
Dy=MG2+27  y+hm)=1 fy=": x(7x3f49(cic3;r2 -

Sol:
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1 1
Dy =logwe" > 5r10'¢ T1o ¢
dy
b)y=1 1)?=—= 2+ 1) =
)y = logg(x +1) dx (x+1)2In5 (x+1) (x +1)In 5

~ , s dy 1 2 2.6y —_ 18X
C)y = log2(3x + 1) = dx  (3x22+1)3In2 3(3x T 1) 6x = (3x2+1)In 2
d) y = [In(x? + 2)2]* = % = 3[In (x% + 2)%]?- 1 2(x% +2)-2x

(x2+2)2

e)y+ln(xy)=1:>Q+i-(y+x%)=O:ﬂ(1+§)=—l

dx  xy dx x
1
dy  “x ___ Y
dx 1+% x(y+1)

2 5
f) _ (2x°—4)3-(2x*+3)2 dy
Y= (7x3+4x-3)2 dx
2 _1 5 5 3 z 2 5
(7x3 +4x—3)? 5(2x3—4) 3-6x2-(2x2+3)§+5(2x2+3)2-4x-(2x3—4)3]—[(2x3—4)§-(2x2+3)5 2(7x3 +4x—3) (21x%+4)

(7x3+4x-3)*

solve f) in another way:
2 5
Iny= 3 In(2x3—4) + Eln (2x% + 3) — 2In(7x3 + 4x — 3)

1dy 2  6x? 5 4x 5 21x% + 4
=
ydx 3 (2x3-4) 2 (2x%2+3) (7x3 4+ 4x —3)

dy _,, 2x? L 5« 21x° + 4
ix ot e TS rax—3)
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Trigonometric functions: If uis any differentiable function of x, then:

a . du d . du
9) —sinu = cosu - — 10) —cosu = —sinu - —
dx dx dx dx
a du da du
11) —tanu = sec®?u - — 12) —cotu = —csc?u - —
dx dx dx dx
a du d du
13) —secu =secu-tanu-—  14)—cscu = —cscu - cotu - —
dx dx dx dx

Ex 9: Find % for the following functions:

a) y = tan(3x2) b) y = (cscx + cotx)? A)y=2 sing — xcosg
d) y = tan?(cos x) e) x + tan(xy) = 0 f)y =sec*x —tan* x
Sol:

d
a) d_icl = sec?(3x?) - 6x = 6x - sec?(3x?)

b)% = 2(cscx + cotx)(—cscx cotx — csc?x) = —2 cscx * (cscx + cotx)?

dy_2 x(l) _x(l) N x| x| x
c)dx— cos> |5 sin>|{ 5 coso| = -sing

d)d_ic] = 2 -tan(cos x) * sec?(cos x) * (— sin x)

= —2 - sinx - tan(cos x) - sec?(cos x)

. 2 2
e) 1+ sec?(xy) - (x%+y) _ 0= %y _ _Liysec(xy) _ cos (xy)+y

dx xsec2(xy) x

2 2

f)d_i:=4set:3x-secx-tanx—4-tan3x-sec X = 4tan x - sec“x

Ex 10: Prove that:

) ; B ) du b)d _ . du
adx anu = sec‘u Ix dxsecu—secu anu Tx
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Proof:
d d i cos u-cos u-2—sinu (—sin u)du
sinu v = T
a) L.HS.=—tanu =—- = e dx
dx dx cosu cos“u
2 . 2
cos“u+sin‘u du 1 du 2 du
== -—=sec“u-—=R.H.S.
cos’u dx cos?u dx dx
d d 1 1 du
b)L.H.S.=—secu=— = — —sinu) —
) dx dx cosu coszu( ) dx

1 sinu du

du

— ———=secu ‘tanu-—=R.H.S.

cosu cosu dx

X

Inverse trigonometric functions: If uis any differentiable function of

x,then:
d . _ 1 du
15)—sin lu = o
dx J1—u2 dx
d _ 1 du
16) —cos ™ lu = — —
dx 1—u2 dx
d 1 du
17)—tan lu = —
)dx 1+u? dx
d 1 du
18)—cot lu= - —
)dx 1+u? dx
d 1 du
19 —Sec_l u=———
)dx Iul 1/u2_1 dx
1

20) %csc‘lu =—

du
lu| Vu?2-1dx

—-1<<u<i

—-1<<ux<li

lu| > 1

lu| > 1

Ex 11: Findz—zin each of the following functions:

2 X
a)y = cot™! ~t tan~ 1=

1
c)y=x-cos‘12x—z V1= 4x2

e)y =x -In(sec™1x)
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x—1
b) y = sin~1
)y =sinT T
d)y = sec”!5x
f)y=35in_12x
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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 _ LAY Fa—
Let y = sin U=u=siny=_—=cosy— 1—u ™ 1
Qy_ 1 due_agq 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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