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Class XII Chapter 5 - Continuity and Differentiability Maths

Exercise 5.4

Question 1:

Differentiate the following w.r.t. x:

SJ.

sin x
Answer

X

e
Let vy =—
sinx

By using the quotient rule, we obtain

E i sinx j; (e”) —g" ;i (sin x}
dx sin” x

Sinx.[c*" } —e"-(cosx)

sin® x

" (sinx—cos x)
= — dEnmne L
sin” x

Que
Differentiate the following w.r.t. x:

L3 1 I

.
Answer

Sim T

let y=¢ ;

By using the chain rule, we obtain
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dv  d o
e :_[E:In |.1 )
de  dx
; i d ;.
= Q:eﬁ'“ R -—(sm" x)
dx dx :
San I.'[ I
=g C——
NI
B E‘?hin ¥
JI=x
.‘r: _;:in tx
DS xe(-L1)

de 1%

Question 2:
Show that the function given by f(x) = e* is strictly increasing on R.

Answer

Letx, and x, be any two numbers in R.

Then, we have:

X <x,=2x <2x, e <’ = (%)< Fx)

Hence, fis strictly increasing on R.

Differentiate the following w.r.t. x:

k]
¥

=4
Answer
Let y=¢"

By using the chain rule, we obtain

dv de ’ et

{
Differentiate the following w.r.t. x:

sin{tan e ")
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Answer

Let v :sin{tan 'e ]

By using the chain rule, we obtain

Qz%[sin [tzm'1 e"‘)]

v
=cos[tan 'e *)-%(tan 'e r]
| d
= tan e ") —— —[e"
cos[an € )1+(e'-‘)2 dx(e )
_cns(tan"e"‘) d
e w™
E"‘cus(tan']e"') { )
= X _—

Questio

Differentiate the following w.r.t. x:
log(cose" )

Answer

Let y :Iog{cos e‘]
By using the chain rule, we obtain
dy d
—=—| log|cose
dx u’x[ g{ ]]
1 i

B cose’ ,E{c{,w”}

_ ! l,-{.—:iins*}- d [e“]

cose” " v

- x
—slné

g
cose’

. n
=—¢ tane’,e" ;t{2n+l}|—,n eN
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Question 6:

Differentiate the following w.r.t. x:
e +e +..te

Answer

d ) s
—{£’+€" +.o.te )
ex

dyoo o dyoe d o d ;o d o
L) ) )
=er+[e”2 x%{f)}+[e”a -%(x” ):|+ e -i(.r'}}+{w"ﬁ i(r‘)}
:az:""+(f:=‘“E ><2_r]+(e"= x3.x2]+(ef""! x4.r;)+[e'”‘ ><5:c4)

—e" +2xe" +3x%e” +4x’e’ +5x'e"

Question 7:

Differentiate the following w.r.t. x:

‘J{F.xﬂ}

Answer
Let y=ve™"
Then, y’ =e"

By differentiating this relationship with respect to x, we obtain
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=
}"2 - B...l

— 2_}*% = i(\.'r;) [B}' applying the chain rl.llt:]

o —

de  4px
:,,Q:ef
dx 4”'&,%\'{;
> ¢

v
dx 44/ xe

Lx=0

Question 8:

Differentiate the following w.r.t. x:
log(logx),x>1
Answer

Let v = log(log x)

By using the chain rule, we obtain

dv d .
—=—/log(log x
dx G’J:[ glog ‘]]
] .
- —(log x)
logx dx
T
logx x
= ! ;x> 1
xlogx

Differentiate the following w.r.t. x:

COS X
=)

log x
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Answer

CO5 X

Let ¥ =
log x

By using the quotient rule, we obtain

d (cosx)xlogx—cosxx d (logx)
dv _ dx dix

dx (log=x)

. 1
—sinxlogx—cosxx
— X

(logx)’

—[xlog x.sin x +cos x| 0
— 'x‘_}

x{lﬂgx}]

Question 10:

Differentiate the following w.r.t. x:
cos[logx+€"]‘_r =10
Answer

Let v = cos(log x+e')

By using the chain rule, we obtain

%: sin(logx Fe' :]-%(Iog:r+ex}

< U d ;o]
:—sm(logx+e JIFE{}GEIFE{E }_

; 0
=—sm(10gx+e”]- —+e'
S 4
i1 oo .
~| —+e" |sin(logx+e" ), x>0

I\. X /I
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