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n'™ Derivatives of Some Standard Fynctions

m

1. n™ derivative of (ax+b)" o

Let y = (ax+h) :

yi = amlax +§?

v, = a’mlm ax+b)">
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y _a'(-1)"n!
" (ax+b) @
. ) D
ax+b (ax &5

3. n" derivative of ¢** ; ¢ % E
Lt Y=z s ; XS 38
a”e \
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(1) (n-1)1a"
(ax+0b)"
(n=1)ta"
(ax+b)"

y, = (=1)""(n =1)ta"(ax +b

ie., D" [log(ax )] (_,

If a =1/and b =0 then —logxandyn

6: n' dertvatlvvgsm ax+b ‘Q)
Let. y= &W
Wi = ﬁ ax+b

en y =sihx

nvatzve ofc@)
Let y'=cos
Q(ax+b ax+b 2cos(90+6)=—sin&
¥, =—a2s1n +b |=a"cos —+ax+bj
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y3:—a3sin(7Z+ax+b)=a3 3%+ax+b}

Ifa= lb—Si‘l = cosx and 2
8. n"d %ve of €'si] y
Let\?@ sm(bx+ . c; }

and — where 7 onstants
a

i @x +¢) +cos@sin

¢+ 9) ‘

bx+c+t9

s & b
n c+ntan =
a

"e sin Q a’+b’ 2e sm(bx+c+ntan_1(b/a))
Ifa—lb—landc/{&t en

This is only a SAMPLE page.
Upon purchase, the gray background will be removed.
To get your personalized e-book / e-copy visit
www.interlinepublishing.com or
www.9thclick.com -> Online Shopping -> Books -> E book / E copy



78 Advanced Mathematics — 1

y=e'sinx & y, :22e"sin(x+%% [ r:\/z_ 0:%}

9. n™ derivative of>e“*cos(bx + CO

Let y =e™ cos bx+c

_eax[_ bsin +ae 0%3

Putting ‘a = 7cos @ = rsin @, e get
=re {co 0 cos(bx +.dh-xing-sin (bx +¢) v
cos(bx+cg 6) .
s :r{ex‘ﬂs}(’bx+c+ + ‘

VD" e®c (bx%
2t <ok

wﬁst for n"Aerivativ ‘
&Q‘ ”’?)za"e“x )=(10ga@' < »
D" ((CZX+?Q ’ +b) :
m=n)!
S
D”( 1 1) nla

& D
ax+b)”+1‘ (

(
D" (log(ax+b))= (\(bx / ;)}l)!a z
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ax+b) '=nla",
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D" (sin(ax +b)) = a" sin{ax +b+n(zL2))

"(cos(ax+b))= a"cos(ax+b+u(£/2))
D" (e sin(bx )= a? +b2);¢sin(bx+c “(b/a))
D" e‘”‘ cos bx+c @))2 e™" cos % (b/a))
Worked Exam{ss) A&)
I: Find the n tives of the follo
(1).1lo @— v
)2 cos Q

S

y= %{mg(ﬂ\ o(2x+3)=108(3x — 4)— log(x + 3)}
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Differentiating n times, we get

[ o G N
4

{ n—1 G
IR ey (25
(=1)"

1

-1 )

+

é‘ n—1)13" (—?\('n—l)!}
AT % 3"
: 3" 1
| " "_(3x—4)"_@}
NG As 5P eESCEI | )
y\élog(3x++5)2 wz)
?:210;;(3 %(?W—Z)logeg) v
Q =21 cos(3x—2 “log e=1] %
fferentiating n timds, we get
) : rhfl(n—nw % ni / V
O @y (3x+5)4 &C ARG 6 G

LG

!
+
2 (1)

(5x+9)" (x-1)

\ LED ez 1)s" 1O(—l)"‘l(n—l)!}
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y_(—l)”l(nl 3x5" 0 |
! logl0 | (x+5)" S& (5x+9)" (x—1)

IL. Find the n" derivatives of the.f

(1) sin®5x +cos’3x (2).c08 2xGos 3TN
(3) sin3xcos2x C) (4) sin4gsj

(5) cosxcos4dxco ‘ (6) cos’ xSin
(7).~ e cos’ x s inh-x cos x
W (1) Lety 5x+cos’

i—? cos 10;

z*

@'& s\; Bk‘*’ﬁ“@

leferentlatmg ntimes, we g

n

5 ( AT ( nrx
y, =——Cos +-—cos| x+—
7 O e
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(3) Let y =sin3xcos2x

_ %{sin(Sx £2x)4 sin(b@
[By using sinAcos B =1[ in(A + B)+sin(A —%
1 58 : %
1

2
Differen@g n times, w.

5’!
@,, =2 in

2
Let y =sin4xs
S

e
using Cos Asin B =
e : ,/Q
2 -
Di N}}lnﬁmes,w get , :

: }’"=lcos( Bl icos(Sx ﬂ?
N o
(5) Let y=¢ wos%c R
(Qo xcos 4x)Q )
k{x %{005(7&) e c*os(7x\—— 4x)}}

[By using cos Acos éiz os(A+B)+cos(A— B)]
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y= %cos x[cos1ix +cos3x]

1 1
=—cosllxcosx +—CosFxCcos x
2 2.

= 4 [cos $2564R x] + 2 [co +%x]
4 \ 4°
1 & 1
y=—cosl Zcolex S-cos4 +ZCOSZX

4 ?
Differentiatin /r‘xes, we get . . \ s
3 {? n 0
Vi —_\)A 05(12x+, w

S ) » E
77 GRS A ' g .
\) ; ” 4 3sin 2x @ :
Q/ \\ %in 2x ~sin 6x] ? '/Q
1 @

=3-sin2x— ~—siNo0xX
32

i/4)3co -&xi}

[ 0053}—((1/4)[30 &s 3A]]
y= %e“ c& e cos3x

4
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Differentiating n times, we get

y, = 3{(22+12 2¢% cos| x @(
4 é
+Z{(22 + cos 3x+ ta%

_3x%52 2
e

1 3
S| o+ ntan e cos 3x+n ED

@ >

: + €
X+ 2)x= 1) x—2 x+2 x-1

= 6x= A(x+2§\—l)+ Blx=2)(x-1)+C(x-2)(x+2)
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Put x=1=26=-3C = C==2,

Put x=2=>12=4A =5 A=3, \C\
Put x=—2:>—12=12B:>B=¢

TGV Q§ g
4 2 )(ZX;IX),_/S(x—l)+ Zx\g : X
Foocr &
N

5
=7
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Put x=3 = B=3

Put x=2=>—A=2 S A% \{'\
SPIRCH
+

P A AR I
D1fferent1at1ng n tlmes W
—1)'n!
(x 3 (x=2 "H‘ ;i »
4)Let y=
5 y 2 +1 %
This i an\M‘lproper fra onv 1ng thls i fractions, we get}
O 57 3 : G;')
3 . j hd ‘Q) o>

\§ : : _ +8x43 % +8x+3 )
\) /Zx+3/ 24
\Q 2253) %?y Q

x+3 2 +1
=2x+ 2x+3 +B x
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= —l =2A= A=—l
4 8
2x+3/4 - 9/8

(2x+1)(2x j—3) 2 2)«&@r 2R3

D" ferentiating n ti
iy e ) 2" &
‘) gy & (21 +1)7
; rove defollowing

p & S
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1 A B

Let = +
© (x+ai)(x—ai) x+ai x—ai@

:>1=A(x—az)+B(x+

“Put x=ai = 1= 2a1®9 v
2az
X ==ai —2aiA ; % A
< 2ai v
% —(2)

I, NS
“(x+1 —ai) X

Substjtutimg (2)in (1),
g_ 2ai

=cos@—isind

e, TS B \
Q -—-(4)
(x- az)\, (
Slmllarly,

(x+ai) "+1

Substitute (4) and (5) in3), we get

—~(5)
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n+1 —t(n+1

_ { i n+1)0 —t n 1)6

} w
e %‘@w}
"{ %

(2) Let- -y ‘l

a
leferen@g with respe
1
° a’ x2 %

Ll
I

‘) Differe%

fra ons] rexample l)

x)

x al S
. 1 ' \
Similarly, —~ A )
(x+ai)

This is only a SAMPLE page.
Upon purchase, the gray background will be removed.
To get your personalized e-book / e-copy visit
www.interlinepublishing.com or
www.9thclick.com -> Online Shopping -> Books -> E book / E copy





