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23. Show that f (x) = |x — 5| is continuous but not differentiable at x = 5.

Solution:

Given, f(¥) |1-5|
‘ —(x=-5)ifx-5<0orx<5
= fix) = ¥v=5ifx=5>00rx>5

For continuity at x =5
LHL. lim f(x) =-(x-5)
i lim—(5-h—-5) = limh=0

h=0 h=0

-5

RH.L. lim f(x)

= limB+h-5)=1limh=0
h—=0 h=0

L.H.L. = RH.L.
50, f(x) is continuous at x = 5.
Now, for differentiability
f(5—h)— f(5)

e - fim PO
—(5-h-5)-(5-5
IO k= ok C ) PR
h—0 - h It—}D—h
Rf:(s) — lil“ ,f(5+h)_f(5)
' =0 17
h—=5)—(5- h =10
= lim O+h-5-0(-3) = lim ! =1
h—0 h h—-0 h

Thus, Lf(5) # Rf'(5)



Therefore, f(x) is not differentiable at x = 5.

24. A function f : R ® R satisfies the equation f (x +y) = f (x) f (y) for
all x, y IR, f (x) ' 0. Suppose that the function is differentiable at x =0 and f ¢
(0) = 2. Prove that f ¢(x) = 2 f (x).

Solution:
Given,
f: R ® R satisfies the equation f (x +y) = f (x) f (y) forall x, y IR, f(x) ' 0

Let us take any point x = 0 at which the function f(x) is differentiable.

f(O +h) - f(0)

So, f'(0)= lim =

=0 h
0). f(I) - £(0 ,
2 g SOSDIO o o
= 2= lim _f(())[f(h) — ]]
h=0 h
Now, F(x) = }l‘i_l:n“ flx+ 1113 - f(x)
= }I:i_ln] f(.\')[,;‘;fh) — 1 = 2f(x) from eqn. (i)



f(0 +h) - f(0)

So, f'(0)= lim =

h—0 h
M. f(I)— F(0O |
2o i LSOO o i
= 2= lim FO)f)-1]
=30 h
Now, f'(x) = lim flx+ h}z =F(x)

- lim f(x)-f(/}:) SO foer )= FQF)]
f(x)[f(h)-1]
h

= |lim :
=0

Therefore, f(x) = 2f(x).

Differentiate each of the following w.r.t. x (Exercises 25 to 43) :

= 2(x) from eqn. (i)

2{3[}52 X

25.

Solution:



2
Let y=2"
Taking log on both sides, we get

log y = log 2°°F = log y = cos?x . log 2

Now,
Differentiating both sides w.r.t. x
1 dy d 2
—.— =log2.—cos“ x
y dx °5 dx
1 dy o d '
pax log 2 [sta.ﬁ-msm]
1 dy
—.— =log?2 (—sinx
y 82 |2 cos x(—sin )]
ld_y = log 2 (- sin 2x)
y dx
W oy log2sin2y
Iy - V- log2sini
dl
Thus —J = -—2‘“52"(t0525in 2v)
> dx
26.
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Solution:



Bx
Lety = —«
ety @ )

Taking log on both sides, we get log iy = log ig
X

= logy = log8 -log1® = log y=1xlog8-8logx
Differentiating both sides w.r.t. x

8
l_.t_j.ly._ = ngB.l—g- = E._l".’.‘_ = y[l(}gs——_]
y dx X dx A
dy 8" [ 8]
Thus, = = —|log8——
v A° 5 X



