CONTINUITY &DIFFERENTIABILITY-MODULE 4

TOPICS

o’

“NTIAL AND LOGARITHMIC FUNCTIONS
» RULESRELATED TO THESEFUNCTIONS

‘0

L)

Exponential.
functions
y =2
V=3
v =44

Logarithmic
functions

v =log=(>x)
v=log=(xXx)
v =loga(>x)




WHAT” S LOGHARITHMIC &EXPONENTIAL fn:

A function of the form f(x) = a® (where a = 0) is called an exponential function.

Particularly important exponental function is f(x) = &%,

where
e =2.(ls. . .. This 1s often called ‘the’ exponential

function

A particularly Important logarithm function is f(z) = log, z, where e = 2.718.... This is often
called the natural logarithm function, and written f(z) = Inz.

104 = 10000: log;o 1000 = 4; ;104 =0.0001: log;,0.0001 = —4 W




PROPERTIES OF LOGARITHM
Logarithm Properties

log, xy =log, x+log, ¥

loga i' = loga X = loga 4

log, x" =nlog, x
log_b
log, a

1
log, a

log, b=

log,b =




The following can be derived from the above properties.

log 1=0
log,a=1
log a =r

1
log —=-log b
gab £a

log, b=-log_ b

log _blog,c=log_c

logd_a"=i,m#0




» RULE
e

Example:

3 —-1=4

'=log, x+log_ v

Lt y =00s.x.008 2x.c08 3x

572" =0
3¥ =5 §x-1 _ o
loe 3 = loe 3 log 5! =log 2* Taking logarithm on both the sides, e obtain
xlog3=1log5
log 5 (x—1)]log5 =xlog2
B e logy =logcos .cos2x.cos x)

x(logs —log2)=log5s

= log = logcosx) log(cos 2x) +log cos x)

loga =log,x—log, ¥

B log 5
~ logS—log?2

) =% (og A + log B - log C)

(r— 1M x—2)
Y = '\/{,r:-—— INxr—aA) [ r—3)

taking log on both sides

\/ r—l}{t—E}
log v = log [r—-j}lir—_l {I—S}

log y= 2— [log(x— 1)+ log(x —2)
—log(x —3)—log(x —4) —1og (x — 5)}

X1
5

Taking log. Both sides
logy = log(x—-1)-
log (x+5)




Y = eir'x
Applying log. On both sides
logy = anlx. loge
logy = snlx. 1
Differentiate w.r.t x
1 dy_

" dx




y =Xt

_'Taking log.on bothsides
logy =nlogx
_Differentiating both sides

Dl_ﬂz n_l_
ydx X
d 1
==y (n. )

Ddy—x"(n ; n a1
dx




Applying Log.Rule & differentiate

2

y = lo<x+ \/x2+1 )
APPLY LOG. RULE
y = 2.10g(x4—v@@+ 1)

Differentiate w.r.t




APPLY LOG. ONBOTH SIDES

stk = (sy )*

Y =29% Use
e e
1Y = & 5)(x + 8) UKLy
Xy =e*V

Ty = (x— 2)3(2x — 9)4




. .y =(3x+5) -3
Solution:

We know that
3(27 — 3)

2Noq(3z + 5
305+ 2legl3r+5))

]b—E ﬂ — [

y = (3 +5 1Y

By taking log on both sides Substituting the value of y

3(2x — 3)

Nog(3x + 5
3055 T 2leg(3z +5)]

logy = EDQ[(S:I‘-FEI]b_E] :—g = [31"+5]b_3[

It can be written as

logy = (20 — 3)log(3x + 5)

By di f ferentiating both sides w.r.t.x

d(2x — 3)
L

d[log(3z +5)] di{3z + 3)
d(3x + 5) 8 dr

r — 3). + log(3x + 5)

On further calculation

5 3+ log(3x +5).2




