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—sinX=Cos X —5in U =Cos U —
—COSX=-5InX — COSU=-snu —

dx dx
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— tan X =sec’ X — tan u=secy —

dx dx dx
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~— COt X =~ COseC* X
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— cot u=- cosecu —
dx dx

— secX=sec xtanx
dx
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— secu=secutany —
dx dx

— C0Sec X = - cosec X cot
dx

du
— COSEC U= -Cosecu cotu —
ax dx
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(a) f(x) = tanx + cotx

d
Ef(x) = sec’x + (—csc?x)

= sec’x — csc’x



(b) g(x) =secx-(1+ sinx)

d d d
g(x) = secx (1 + sinx) + secx - (1 + sinx)

= secx - cosx + (secx - tanx) - (1 + sinx)

= secx ' cosx + secx-tanx + secx - tanx - sinx
(c)h(x) = cscx + sinx - tanx

d d .
ah(x) =g csex + dx (sinx - tanx)

= —cscx ' cotx + tanx - cosx + seczx - sinx
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d ix-cosx—x-icosx
- _d dx
dxg(x) cos’x

1-cosx+ x-sinx cosx + x - sinx

cos’x cos’x
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Derivatives of Exponential Functions
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—e =e —a =a Ina
dx dx
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—e" =e" — —a" =a"lna—
dx dx dx
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d—{é'm”} =gt = (sin x) =&  cos x
x X
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i(e'h sin 4x) =g~ isin dx+(sin4x) ie'“
e e adx

= ¢ ¥ (cos 4x)(4) + (sin dx)e T (-3)

= e " (dcosdx—3sin 4x)
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sinh(x)
cosh (x)

cosh(x)
sinh(x)

tanh(x) =

coth(x) =

sech(x) = cosh(x)

csch(x) = sinlll(x)
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% [sinh(f (:))] = cosh(f (x))* f'(x) %[csch(f(x))] = —csch(f ())coth(f ()« f'(x)
dii [cosh(f ()] = sinh(f () f(x) % [sech(f (x))] = =sech (f ) tanh(f (x)) * f'(x)

L [tanh(FCO)] = sech?(f()- fG) glcoth(FE)] ==csch?(f () £ ()



f(x) = sinh (x %) Al Aol diiie aa ;e
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f'(x) = 2 x cosh (x?)

f(X) = 2 sinh x + 4 cosh x 4Jull dlall dstia 2 JBa
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f'(x) = 2 cosh x + 4 sinh x

f(x) = cosh x / sinh (x?) aJull ) dide aa ; Jbia
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') =[h(x) g'(x) - g(x) h'(x) ]/ h(x)*

= [ (sinh x?) (sinh x) - (cosh x)(2 x cosh x?) ]/ (sinh x?)?
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3%y + 5y + 3 = 24y%y!



3X°Y° + 3 = 24y°y' — 5y
3x2y5 +3=vy'( 24y2 - 5x3y4 )

y' = (3x°y° + 3)/(24y* - 5x°y")
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y=Log, X
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log, ik =log o +log, b

log, [15M6)] = log, 5+ log, b 1 G
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2x Loga
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(x +2) Log, e
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y=3Lnx+gLn(x2+1)

d

dy 5 3 5x _ 8x*+3
dx

:§+ 2X=—+ =
X 2(x*+1 X x2+1 x(x2+1)

Al /Al A aa ) ¢ Jlia

3x—4

|
5
I

- %[ln x—In (3x—4)]

_ 3x—4-3x 4
- x(3x—4) x(3x—4)
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f(x) = 5x* + x* - 7x%

f'(X)==5x2x+3—-7x 4

f’(X) =10x + 3x* — 28x°
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g(x) = secx + cscx



d (x) = d + d
dxg X —dxsecx dxcscx

= secx tanx — cscx cotx
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|37+ sinfx) - 4 cos(2) )f = [Ex]r $ [sinx)r - (43 x]f =

=314 c:ns:r:—d‘}[lzns:ﬁr)r =
=3 1+cosr-4[-anz]=

=3+cosx+dany



