Chapter - 5
Class 12 Continuity and Differentiability edukalpclasses.com

Exercise 5.5

Question 1:

Differentiate the function with respect to x.
COS X.c08 2x.c0o8 3x

Answer

Let v = cosx.cos 2x.cos3x

Taking logarithm on both the sides, we obtain
log vy =log {cns x.cos2x.cos 31]

= log v =log [cus x] + lug{cut‘. 21‘} + log (cus 31‘]

Differentiating both sides with respect to x, we obtain

LI -i{cosx}+ I—-i{msh}+ I_ i[msh}
yde cosx dx cos2x dx cos3x dr

dv [ sinx sin2x d sindx - d :|
:}—: N —— = — L | S 3

cx Y COSX  Cos2x fix( Y) cos 3x 4:!1'( %)

aj}

o = — 05X, 05 2x.c0s 3x [tan x+ 2tan 2x + 3tan 31]

Question 2:

Differentiate the function with respect to x.
\/ (x-1)(x-2)
[:1—3}[1:—4}{:«’—5]
Answer
- (x=1)(x-2)
e J{x—snx—a}{x—s}

Taking logarithm on both the sides, we obtain
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[
Ig}ngU—ﬂﬁ—ﬂ&—ﬂ

(x=1)(x-2) ]

(+-3)(x-4)(x-5)

= log v—llog
2

=logy= %[lﬂg{(«t—l){x— 2)}~log{(x—3)(x—4)(x-5)} |

—logy= ll:]{}g[.r—|]+|Dg[.r—2}—|og[x—3)—|Gg[.r—4}—log[.r—5}:|
2

Differentiating both sides with respect to x, we obtain
|

d
—(x=1 =2y —— S (x-3
lLdv 1| x-1 rix(x }+r—2 m-( ) x=3 c{x(x )
ydx 2 1 d
- = 4)- RS
x—4 afv(x x=35 d!r[x }

Cdy 1\] (x-1)(x-2) {1 1____1___1 _L}
Tde 2 (x=3)(x—4)(x-3) =% x-4 X5

Question 3:

Differentiate the function with respect to x.

(logx)™
Answer
Lety= {Icllg)r}m'1r

Taking logarithm on both the sides, we obtain

log y = cos x-log(log x)

Differentiating both sides with respect to x, we obtain
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1.
y dx
1 dy ; o
= —.,— =—sinxlog(logx)+cosxx —lo
V dx xlog(log x) ' log x ﬂ'T.l'[ e)

d d
. E[-:-:ss x)x log(log x)+cos.xx E[Iﬂg[lﬂg x}]

cosxy | }
.4

:_v[ sin_rlug(lugx]- |
ogx X

v
dx
dv cose | COSXY |
. — =(log x) —sin x log(log x)
dx xlogx
Question 4:
Differentiate the function with respect to x.
x.‘l: _ Exill:l:
Answer
I_ft J" — x.‘r _ zxinx
Also, let x* =y and 27" = v

LV=U-V
::’@:du dv

dv v dx
u=x
Taking logarithm on both the sides, we obtain
logu = xlogx
Differentiating both sides with respect to x, we obtain

i% = [%[r}x Iogx+x><%{lﬂg-‘f}}

du 1
= ——=u|Ixlogx+xx
dx X

i

= —=x"I +1
i (logx+1)

::»%=x”(]+]0gx}

v = 25inx

Taking logarithm on both the sides with respect to x, we obtain
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logv=sinx-log2

Differentiating both sides with respect to x, we obtain

| fﬁ d
=log2.—
S og dx{sm x)

dv
= —=vlog2cosx
cx

av .
=—=2""cosxlog2
alx

& =x"(1+ Iogx}— 2" cos x log 2
dx

Question 5:

Differentiate the function with respect to x.
1’1.!{+3';l:.(x+4j1.{J¢:+5}"1

Answer

Lety = (x+3) (x+4) .(x+5)

Taking logarithm on both the sides, we obtain
logy =log(x+3) +log(x+4) +log(x+5)’

= logy =2log(x+3)+3log(x+4)+4log(x+5)

Differentiating both sides with respect to x, we obtain

_( 9)+4. .L'_,{“j}

t+4 dx
dy 3 4
=D ==y + +
de Tl x+3 x+4 x4+5
2 3 4

dy 2 3 4
=(x+3 F+ 4 3) -
= (x+3) (x+4) (x+3) {r+3+.r+4+,~:+5}

:’%:(I+3}:{_x+4] (x+5)' { {x+4](x+5)+3{x+3}{.r+5]+4(,t+3}(.r+4]:|

[x+3}(x+4}{x+5}

=W (ra3)(xra) (x4 5) [ 2(x* #9204 20)+3(x" +8x+15) +4(x" + 7x +12) ]

frhy

% =(x +.‘§-){:¢+=lf}2 (x +5) ('B‘xl +70x+ 133)

For more study Materials login to
edukalpclasses.com


https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/

Chapter - 5
Class 12 Continuity and Differentiability edukalpclasses.com

Question 6:

Differentiate the function with respect to x.

() o
x+—| +x'
X

Answer

I x [H_]"l
Lety=|x+—| +x+
x

¥ (|
Also, let u=[x+l] and v =x" "J
X
V=tV
:::-Q=ﬂ+ﬂ (1)
de  de dx

Then, u =[x+l]
X

1y
:>10guzlog[x+—J

X

1
= logu = xlog[.r +—_]

X

Differentiating both sides with respect to x, we obtain
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—I-@—i{x}x]og[.r+1]+ L] Iag[;ﬁl]
u dx dx x)  dx x
1 du I I d I
= ——=lIxlog| x+— |+xx —|x+—
u dx x [x+l] dx x

X

Ta - 1
—+log| x+— I |1
] | x+1 [ VI| ( )
[1+1]
v=x; Xy
[1:1]
= logv=Ilog|x *

1
= 10gv=(| +—]Iogx
X

Differentiating both sides with respect to x, we obtain
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1 dv | d 1 1y d
—= (1+ ] xlugx+[l+ ] log x
vody [drvl x x ) dx

1 dv 1 11
= ——=|—— (logx+|1+—|-—
v dx X x) x

:}lﬁz_lﬂgx_i_l 1

3 gl
vy x° x x

dv [—10gx+x+l}
==y
dx x

.’]1-1\ —_ ]
S _ -w[”l }”E-‘] -(3)
dx X

Therefore, from (1), (2), and (3), we obtain

f e { ) II-|+-I-1l L
ﬁ:[ﬁle . I+Ir:-g .r+l] +x* plf ki 275 ﬂlogx]
dx x x +1 . X \ x°

Question 7:

Differentiate the function with respect to x.
(logx)" +x"

Answer

Lety =(logx)" +x"***

Also, let u =(logx)" and v = """
Sy=u+v

:}ﬂfy:du

v
= — 1
de dr @ dv (1)
u = (log x)*
= logu = Iﬂg[{lngx}”}
= logu = xlog(log x)

Differentiating both sides with respect to x, we obtain
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; j d (x)xlog(logx)+x- [lng(logx}]
::.»da—u Ixlog(logx)+x-—— logx d‘c{lugx)}
dlu | |
= —=[logx) |log(logx)+
dx[g] g{g}lugtx}
:»@=(I0gx] Iog{]ngx}+—
elx i log x
- @=(I0gx]'l -Iog{lngx}-lagxﬂ}
elx i log x
= d—ﬁ; =(log x]’H [I +log x.log(log x)] (2
v=x"

= logv= Iog(x"‘g'f]
= logv=logxlogx=log Jr}2
Differentiating both sides with respect to x, we obtain

ig dr[{lg 2

1 v d
1 -
dx{ ogx)

=2(1
o = 2(logx):

dv 1
= =2y(logx) —
(logx)-

dv =2xlug: Iogx

X

=

= % =2x"""log x (3)

Therefore, from (1), (2), and (3), we obtain

Y _

e ] [l +log x.log(log v}] + 23" log x

{Ingx]r

Question 8:
Differentiate the function with respect to x.
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(sinx)" +sin"' Jx
Answer
Lety = (sinx)" +sin"' Jx
Also, let & =(sin x}x and v =sin "' x
LV=u+v
DL 1)
u=(sinx)'
= logu = log (sin x]v
= logu = xlog(sinx)
Differentiating both sides with respect to x, we obtain
= i% = %{x}x log(sin .r]+xx%[log[sin x}]
d

= % = u|:] -log (sinx)+ x-gl:—x - d;[sin l}i|

du Y . x
= — =(sinx) | log(sinx)+ -COSX
o [ } |: g( } sinx }

:»? = (sin .r}x{xcotxHDgs'm x) i
. .

v=sin"x

Differentiating both sides with respect to x, we obtain

@Z;.i[@
dx J]_[T)z dx
av_ 11

i Jix 2
dv |

:}Ezﬁ «(3)

Therefore, from (1), (2), and (3), we obtain

% =(sinx)" (xcotx+logsinx)+ %

2Jx—x"
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Question 9:
Differentiate the function with respect to x.

sinx

x4 (sin x)
Answer

Lety = x™" +(sinx)""

EHIEY

- coex
Also, let w=x"" and v = (sinx)

Sy=u+v

:’Q:d_u_'_ﬁ (]]
de  dx dx

F’Irzxsin.i

:> ]Ogu — IDg(xsi:n:c]
= logu =sinxlogx

Differentiating both sides with respect to x, we obtain

lﬁ—i(*;in x}-lo X+ sin 1’-i{lu x)

ude dx" el dlx €
du [ . l}

= —=u|cosxlogx+siny-—
2y x

_ A s [cmxlogx—r sin .r-‘ (2)
d x|

v=(sinx)""
= logv =log(sinx)""
= logv = cos x log(sin x)

Differentiating both sides with respect to x, we obtain
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ldv d . d .
T E(COS x ) log(sinx)+cos x x E[Ing[sm r]]
= j:=r{—sin x.log(sinx)+ msx.sirl]x i[sin x}}
dv ‘m[ . . COs X }
= —=(sinx)"" | —sinxlogsinx+———cos x
e sin x

= v _ (sinx)™" [~sin xlogsin x +cot xcos x|
A

d"r - s X a -
== (sinx)™" [cotxcos x—sinxlogsin x]

From (1), (2), and (3), we obtain

; . sin x . : .
i =x"""| cosxlogx+— J +(sina)™ [cos x cot x —sin.x log sin x]
dx x
Question 10:

Differentiate the function with respect to x.
LC0ET IE + I
¥ -1
Answer
ox
I.Et 'v — x.‘rl:l:m.'r + -
x -1
E4-TE) 'T_? +]
Also, let 5w =x""" and v="—
x =1
Ly=u+v
dv  du dv
—'} =—4+— (1]
dv  dy dx
U= x.l.l\.'l.‘lh.\

:> ‘Ingu — Iog(x.'ll.'ﬂ‘u.'ﬁ‘]
= logu =xcosxlogx

Differentiating both sides with respect to x, we obtain
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ldu d
ey dv

du : 1
=>—=u 1-c-:ls.x-I{:-gx+.x-{—511].x}10gx+xcosx-—
X

bl i
x)-cosx-logx+x- cosx)-loex+xcosx- log x
(x) g g, (cosx)-log 4, og)

du . .
= —=x"" {cosxlﬁgx—xsmxlogx+cosx]

dx

aru YOS Y
=-—=x
v

-(2)

[wsx(l +log x)—xsinxlog x]

.
x +1
V=

x’ -1
= logv= Iog(x: + I)—Iog(x: —l)
Differentiating both sides with respect to x, we obtain
ldv  2x N 2x
vax x4+l x -1
ﬁ . Zx(xj —I)—Zx(xz +1}
dx (xj +I)(JL'2 —1)

—

T x ~1 {(xf +1_]4[J; -1)}

dv —dx
5 [3]

From (1), (2), and (3), we obtain
4x
(Jn?2 - I]2

dv — .
— =x"""" cosx(1+logx)-xsinx| -
e I:u:q x(1+logx) - xsin xlog x]

Question 11:
Differentiate the function with respect to x.

1
(xcosx) +(xsinx)s
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Answer
_ !
Lety =(xcos x]‘ +(x sinx )

1
Also, let u=(xcosx) and v =(xsinx):

LV=u+v
:ﬁ:d_u+ﬁ (1)
dv  dv dx

u=(xcosx)

= logu = log(xcosx)

= logu = xlog(xcosx)

= logu = x|[log x+log cos x|

= logu=xlogx+ xlogcosx

Differentiating both sides with respect to x, we obtain

1 du_i{x|0gx}+di[xli}g¢ﬂ$x}
X

wdx  dx
= % :1.-H]ngx-%{x]+x-%{]ngx}}+{1{igmsx-;—i(3'}+I'%(]“EC“”]H

ﬁﬁ—{xmsx]x []0gx-l+t.l]+[lnacmr.|+r.
dx 70, <<

L]

= % =(xcosx)’ |:(|ng+ I}+{Iogmsx+ c:sx +(=sin .}'.}}/:|
du =(xcosx)"[(1+logx)+(logcosx—xtanx) ]|
X
= c:; =(xcosx)"[1-xtanx+(logx +logcosx) |
c x
= 0 =(xcosx) [I —xtan x+|{}g[xms;c]:| -(2)
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|

= {xsin x)«
1
= logv = log(xsinx)

= logv = lIlzztg{.x: sin x)
X

= logv= ]—(Iog x+logsin x)
X

= ]ogv:l—lngx+llogsinx
X X

Differentiating both sides with respect to x, we obtain

]u’v_a’ Ilurr]+ﬁ[llnr(ﬁinv}:|
vde drelx & dr| x LS
ldv [ d{1Yy 1 d ; df1y 1 d _
= logx-—| = [+—=(1 log (sin x)-—f = |+ ——{log(sin.
= _nEx E‘?I(I}+I dx{ﬂgx]}+[05{5mx) EJ{T[I]+_1r Jx{nb{sm r)}]
1 dv | 1Y 11 o la 1 Wad, .
= ——=|logx:|-—— |+—— |[+| log(sinx)| —— |[+————(sinx
vde | £ [ x"'J X x} { el ][ .'cz] X sinx dx( )}
1dv 1 log(sin x T :
- *{]—1ng:r)+{— g{j 1l]+ " ,cosx]
vy x° . Xsmx

v 1
= =(xsinx)s
el X x

[1-log x A log(sin x) +_1'L:Otx]

2

[ 1-log x —log (sin .r}+.xcotx}
x

!
= % = (xsinx)«

f |
= — = (xsinx)s

dv [ 1-log (xsinx)+xcotx
[y | .1'1

From (1), (2), and (3), we obtain
dy l{:va::r:nt::cﬂ—I4:rg[.wc5:iru]}

E—[.xmsx]" [1-xtan x+log(xcosx) |+(xsinx): 5

X

Question 12:

aj.‘

Find ¥ of function.
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x4yt =1

Answer

The given function is® *7" =1

letxY=vand y* =v

Then, the function becomes u + v =1
du

ST g (1)
de  dx

w=ux"

= logu = Iog(x"')

= logu=ylogx

Differentiating both sides with respect to x, we obtain

1 du dy i

——=logx—+y.-—(logx

w8 gt g (o)

du |: dy ]:|
= —=ullogx—+y —
elx ey X

du dy oy
= —=x"|logx——+= £y "4
dv [ gx{.{r x] { }

v=y"
= logv= Iog(}'")
= logv=uxlogy
Differentiating both sides with respect to x, we obtain
:—% = logyi(f}ﬁ-i[lﬂgy)
1 dy

dv
= —=v|logy-l+x-——
ey [ ¥ dx]

dv x oy
=—=3"|logyv+——" w3
e’ [ = yer G)
From (1), (2), and (3), we obtain
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. dy ¥ : x dy
x| logx—+= |+ | logy+—— =0
[ . dx x] ’ [ & _vdx]

= {x-" log x + _:y"" )j‘: =

cdv o v logy
o

- {yx-"" +y° lug,_];)

— -

xJ log x + x1

Question 13:

&b

Find @ of function.

Answer

The given function is =%

Taking logarithm on both the sides, we obtain
xlogy=vlogx

Differentiating both sides with respect to x, we obtain

]Ug}'-%{x}+ L%(Iogy} =logx- i{-{y}eky-i{lugx]

=logy-1+x ! dy—ln x fﬁ,i- y 1
s y a5 de Yy
dv ¥

=logy+EZ _jogx %
8y }dx g de  x

X dy v
= —=logx |—==—-lo
(}' : Jﬂix x e

—vl —xlog v
:_(x Y ogx}ﬁ:} xlogy

¥ lx x
cdy _y[y-xlogy
Tdy x| x—vlogx
Question 14:
dy

Find € of function.
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x

(cosx) =(cosy)

Answer

x

(cosx) =(cosy)

Taking logarithm on both the sides, we obtain

vlogeosx = xlogcos y

Differentiating both sides, we obtain

dav d d d
logcosxy-—+y-—(logeosx)=logcos y—(x)+x-—(logcos v
g ot (logeosx) =logeosy-——(x)+x-—~(logcos y)
dv 1 d i
= logeosy—+ y-——(cosx)=logcos y-1+x- «—{cos v
¢ dx ! COS X dx( )= logcos s cos ¥ ﬁ{r( }}
:*:lugcuswﬂ+ Y -(—sin x) =log cos y + i {—siny]-fﬂ'
Tdx cosx - cos y dx
= logcosxﬁ—ytan x=logcosy—x tanyﬁ
dx dx

= (logcosx+ xtany}% = ptan x + log cos y

. dv  ytanx+logeosy

“dy xtany+logcosxy

Question 15:

aj.‘

Find € of function.

| x—¥]

x=e

Answer

Xy = eﬁ.'r—_'.-l

Taking logarithm on both the sides, we obtain

log(xy)=log(e"” ]

= logx+logy=(x-y)loge
= logx+logy =(x-y)xl
= logx+logy=x—y
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Differentiating both sides with respect to x, we obtain

d dy
—(logx)+—(logy)=—I(x)-—
aﬂr{ﬂ&r] d{(}gl} n’x{r} dx
11l _, &
X wydx dlx
:>»[1+l]d'1 —I—l
¥y Jdx x
N dy -
(y+1 dy _x-1
Ly Ja’x x
q’_} y{x—l]
x_x(y+l]
Question 16:
: . 2 4 8
Find the derivative of the function given by"If [x} {HA}(Hx )(Hx )(]+x ) and hence
find’r{]].
Answer

f-{x}:(l+;r}l{1-h,r?)(l +14){]_x3)

Taking logarithm on both the sides, we obtain

log f(x)=1log(l +x]+|{}g(l+.x"ﬁ}—1og[l +x*)+]0g(l*x"}

The given relationship is

Differentiating both sides with respect to x, we obtain
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1 dr- { d oy b d s
_f'( )‘dtl:'f(x}:lzci{xlng[l+x}+d lng(l+x')+ Ing(l+x )+ 1ng(1+_r)

x iy dx
| d 1 ) 1 o
=— —I ; ] 1 1
{ ) f{ ) l+x oy +T)+l+.r1 dr[ = )+]+x‘ dx( i )+I+J|," a’x[ T ]
1 1 ]
.22 4y B’
7'(x)=. )|:]+'E +x* T+]+x* Jl+]+,~:“ x}

.'._f"(.r}={1+.r}(1+x3}(l+_r+)(1+x*){ | [ 2 4 8 }

l1+x 1+x° 14x" 14"

ence, ()= (141)( )11 1) e

1+1 1+ 1+1% 1+1°
j A
=2x2x2x2|:l+:+i+§]
2 2 BT
:16X[1+2;4+s

. AN

=16x 15_ 120
2

Question 17:

5 (3 \
Differentiate (x _S'TJFE){"' +?"+9J

in three ways mentioned below
(i) By using product rule.

(ii) By expanding the product to obtain a single polynomial.

(iii By logarithmic differentiation.

Do they all give the same answer?

Answer
Lfty:(xi—ﬁx+8)[.x3+?x+9)
(M
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letx” —Sx+8=wandx' +Tx+9=v

SV =uv

du av .

— v+ H— By using product rule
o » (By using p )
_d
B X

&
dx

:Q (.x2 —Sx+8)-(.x'1+?x+9)+(x: —5.}.,'+E§)-i(.14:3 +?x+9)
dx e

::-% =(2x—5](13 +T"Jc+9)+(:r2 —5x +8){3x3+?}

= j; :Q.x[x" +?x+9)—5(x"‘ +?x+9]+x:(3xj +?]—Sx(3x: +?)+E(3x: +?)
. =(2x* +14x5° +13.x)—5.x-‘ —35.x—45+(3x* +:«';,H)—15x‘—35x+24.~x2 +56
ax

ﬂ =5x* 200" + 45x° = 32x 4+ 11
dx

(i)

y=(x —5x+8)(x3 +Tx+ 9)
=x" (x4 ‘?.r+9] ~5x(x" 4+ 7x+9)+ 8"+ ¢ 9}
=x" +7x +9x* =5x" = 35x" —45x +8x" £ 5634 72
=x" = 5x* +15x - 26x% +11x4 72

D -5x 155 26 4 11w 72)

d s d o, d ;s d d d
=—|x )=5—(x" )15 —(x )= 26—x" |+ 11 —(x)+—(T72
air( ) dx( ) fix( ) r,ix( ] dx(} dx{ ]
=5y = 5xdxT +15x 3T — 26 2x+11x1+0
=5x" —20x" +45x" —52x+11
(il ,u:[.r'—5x+8][x"+?x +9]
Taking logarithm on both the sides, we obtain

log y = Iog{xl —5x+ 8]+ Iug,{x3 + ?x+9)

Differentiating both sides with respect to x, we obtain
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ldv d
vdx dx
ldv 1 d ]

:>—__——:_—-—[x:—5x+8)+3—-i(,r"+?,t+@]
vdx x—-5x+8 dx X +T7x+9 dx

dy 1 1 s
— = - 2x-5 3" +7
= y[x'—SxHEx( * }+x1'+?x+"-}¥( o )}

:>_J=(x3—jx+8)(x'*+?x+9) xflftS_xi-S x?i;:j—g}

d log (x" + ?x+9)

I-:\:g(::cj —5x+ 8) =

& &

, (2x—=5)(x' +7x+9)+ (327 +7)(x* - 5x+8
= & =(x:—51+8)(x"+?x+9) ( ]( - ) ( a ]( )
dlx [x' —5x+8](x' +?x+9]
{‘ﬁ) K] ] Z 2 2
=-=—=2 +T7x4+9)-5x"+Tx+9)+3 ~Sx+8]+T7|x -5x+8
(ix I(J.‘ X ] [‘{' + X+ } X (_T X ] {‘t X )
¥ =(2x* +14x% +1 sx}—jf —35x— 45+(3x* —15x° +24f]+ (7x° —35x+56)
d"x X
:‘»i =5x" - 20x" +45x° =52x+11
fray
v
From the above three observations, it can be concluded that all the results of dx are
same.
Question 18:
If u, v and w are functions of x, then show that
d U
—{:utu}:—uw+u— W+ 4, —
dx X

in two ways-first by repeated application of product rule, second by logarithmic
differentiation.

Answer

Lot VT HVWE u.(v.w)

By applying product rule, we obtain
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i = ‘:;r—u-('l?.“‘}-i- H.%(V : 1I-l-‘)
= % = % VoW +u[§‘ WY %} (ﬁgain applying product rule)
dv  du dv dw
== VWU — WUV —
dv  dx dx elx

V=UVW e obtain

By taking logarithm on both sides of the equation-
log v =logu +logv+logw

Differentiating both sides with respect to x, we obtain

1 dv d d o
== logu )+ logv)+ log w
s g og) o (logv)+ o (logw)
ldy_ldu ldv 1dw
vody wdv vde wd
dy [l du ldv 1 a'w]
==yl —4———+——
de T lwde vde wadx
dy (l du 1dv 1 a“n!w
= =YW ——F———
dx wde vde wde)
dy  du dv dw
S I e W WA L e W LV
de  dx dx dx
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