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21/6/17

Unit 1: Differential Calculus - Lesson 4

Derivatives of Exponential and Logarithmic Functions

LI

e Know the derivatives of e¢* and In x.
sC
e Memorise Rules.
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Derivatives of Exponential and Logarithmic Functions
d
® — ex = ex
ax
. d In x = :
ax X
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General Form of Derivatives - Chain Rule

i fx) _ Jf( '
x C e . f (%)

d B 1 .
Ix In f (x) = 00 1 (x)
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Example 1
If g(x) = e** find g (x).

g(x) = e

' _ x/4 i
g (x) = e, Ix (x/4)

= g'(x) = (1/4)e*
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Example 2
If f(x) = exp (6x), find ' (x).

f (x) = exp (6x)
f(x) = e

' _ ,6x i
f'(x) = e . T (6x)

= f'(x) = 6e®
(f "(x) = 6exp (6x))

Mar 1-14:16
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Example 3
If r(w) = In(w? + 11w), find r' (w).

rw) = In(w® + 11w)

' 1 d 2
r(w) = — we + 11w
(w) w2 + 11w dW( )
. 2w+ 11
= r(w) =
() wé + 11w
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Example 4
If y = In(cot x), find y ', expressing the answer
in terms of sin x and cos x only.
y = In(cot x)
. 1 d
= : T x
Y cot x dx (cot x)
2
N y' o= - cosec “ X
cot X
. 1
N VR p— . Cosx
sSih © X sin X
N y' = - — 12  Sinx
sih © X cos X
! 1
= y = - —
sin X cos X

Mar 1-14:16
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Example 5
If y = cot(Inx), find y".

y = cot (In x)
y' = - cosec?(lnx). % (In x)
N y' = -cosec®(Inx).(1/x)

, cosec ® (In x)
= y = - ”

Mar 1-14:16
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Example 6

If y = e find y .

Y _ esinx
' sin x d .
e . — (sih X
y Ix (sin x)
= y' = cosxe"
Mar 1-14:16
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Example 7
If y = In(sec(x?), find y .

y = In(sec (x?))

. 1 d :
— . — (secC (X
Y sec (<) dx( (x*))
5>y = —L— sec(x¥).tan(x%). 3 x?
sec (x°)
= y' = 3x%tan (x?)
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AH Maths - MiA (2" Edn.)
e pg. 58-9 Ex.49 Q1-5

Feb 10-15:47
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Ex. 4.9
1 Find the derivative of each of these.
a e b e***1 c exl d el™* e eosx
f 2e3xt4 g 3(,% h 4ex3—2x i Scsinx ,] —gleosx
k In(x + 3) I In3x—1) m3In(l — 2x) n In(2x> + 5) o In(sin x)
p Inx+3? qln(L) v sl s (In(x)* ¢
2 Differentiate
a L’i b E_.sinl,\c c C’:i: d csin X COS X e X
f ln(ﬁ) g In(sin?x) h ¢lnx i Inx’ln(x+2) j In(secx)
3 Calculate f'(x) when f(x) is
a In(cos 3x) b In(Iln(x)) c en(2x+1) d 3ewc~ e &
dv
4 Find aj when y is
a (3x+ 1) b cosxe™* ¢ e!"tan2x d e(i7In® e 4e*cotx
5 Differentiate
2 p Xte Fre™ dlnx—!—anx (x —D)(x +2)
3 x— ¢ CE—e* g1 ¢ g1
In(x+ 1) & L In(x* +2x— 1) | (ln_x)
e+ Inx & inx \a TSl
Jun 19-11:45
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Answers to AH Maths (MiA), pg. 58-9, Ex. 4.9
1 a d4e* b 4e**! 4 a 32+ 3x)
¢ 2x d —2xe'™™ b —sinxe™*(1 + cosx)
e Tsinx e £ 6e™™ ¢ e ¥ (—3tan 2x + 2 sec? 2x)
g & i BT
i Scosxem* j  2sinxe?™sx x xelnx x?
1 _3 . C — cosec?
k *+3 1 g Pp— e 4c%(cotx — cosec? x)
6 62 . 2—2x 2e¢(x — 1)
m T— 0% n e 2 a 35 WT
o COSX_ , Hx + 31} _ 2 . —4 d 2— xlr1(2x2)
sin x P +37f  x+3 F=e=r xe=
1 cos (In x) . &3 +x—x*
T 7% S T
3(In x)? 1 ) 1 |
. + S — +1)(e+1
s - t m . (Fl In x) (x F ]:I In (.’JC 1) (a?x x)
1 . X 2
2a -— 1, = b 2sinxcosxée™* =+ g
2x* s e
xt | ——
(= C\.'—_Z—l—)fcm g Vin x zx\'mze”(h:lnx— 1)
. In x e :
d (cos?x — sin? x)emxeos® 2x (In x)
e secxtanx e * f _%xz=_% h —ha x_]n(x“+gx—l)
_ x * (2 + 2x — 1)ez 2¢8
g EBREENNE 9 e h elnx+<
sin® x x ; —sin(ln—x (l—xlnx )
e xe*
; 2In(x +2) | Ina? . osecxtanx _ oo
x x+2 ) secx  anx
3 a —3tan3x b ll -
xInx
2 2e2xt!
¢ 21 In(2x+ 1) + =T
d 3secxrtanxe®* e &.& =77
Jun 1-11:51
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