Class XII Chapter 5 - Continuity and Differentiability

Maths

Differentiate the following w.r.t. x:

K

€
sin X

Answer

& X

y==
Let sinx

By using the quotient rule, we obtain

dy sinx ;i(e” ]I - :i(:;in x)

dx sin” x

- sinx.[e" } —¢"-(cosx)

sin” x

" (sinx—cos x|
= — ;I,,.T?ffl']'t,,nEZ.
sin” x

Differentiate the following w.r.t. x:

Sl X

(=
Answer

18 ! I

Let? =€

By using the chain rule, we obtain
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Show that the function given by f(x) = e* is strictly increasing on R.

Answer

Let ™ and x, be any two numbers in R.

Then, we have:

X <x,=2x <2x,=>e " <e = f(x)< f(x)

Hence, fis strictly increasing on R.

Differentiate the following w.r.t. x:

Answer

Let V' =€
By using the chain rule, we obtain

ﬁ - i('r—"t;] = i’f il:'t%} = E"TI 3yt = 31:1«"‘3

dy o

Differentiate the following w.r.t. x:

sirt{tan )
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Answer

Lety:sin[tan o)

By using the chain rule, we obtain
ﬁ o d

E[Sin[tan" E'”)]

dr ¢
_(tan e ")

| =

= cos[tan 'e '}-

B

=cos(tan 'e '); d (e T)

cns(tan" e"‘]
——g " — —.t:]
l4+e " el

e cus(lan'] e’ )

- (1)

1+

e cos(tan"'e™")

Yy
1+

Question 5:

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

Let? ™ log cose” )

By using the chain rule, we obtain
dv [

— = —| log| cose’ ]

dr oy E{ )

= — L(JHG'T}
COs¢
1 v
= L{—mne’*}- (e‘}
cose dx
—sine” |
= =
cose

- n
=-e"tane’,e" #(2n+ I}E,n =N
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Differentiate the following w.r.t. x:
e e’ 4. e

Answer

(e" +e" +..+e" )
ey

{ oy dfoy diey diay df
:;x{e ]+u!r(-£l )+dr(e )+dx[€ )+d,r‘€ )

s @) ] L)oo L) 1| L)
="+ (e x2x)+ (e x32°) +(g x 427 )+ (e x5x)

= e 1.3 5 =4y
=" +2x¢" +3xe¢" +4xe" +35x7"

Differentiate the following w.r.t. x:
Ve x =0

Answer

LetY = V{‘J_

-

Y =P
Then, ¥ =€

By differentiating this relationship with respect to x, we obtain

YT

Page 68 of 144



Class XII Chapter 5 - Continuity and Differentiability

Maths

y! — E-.".x
cdy e . .
= 2y— =" —(Jx By applving the chain rule
yoo=et —(x) [By applying ]
N
= Ej:d];=€“ ——=
dx 2 Wx
dy e
— Y _
dv  4px
iﬁ_ v\"ﬂ
N N
&y = EI? . x>0
A 4yxe”

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

Answer

LotV = log(log x)

By using the chain rule, we obtain

dv d .
—=—1/| log(log x
dx a’,\'[ g(log ’:I:I
]
= ~i{logx}
logx dx
__1 1
logx x
1
xlogx 5 4

Differentiate the following w.r.t. x:

cos.x

x>0
log x
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Answer

_COsX

Let' - log x

By using the quotient rule, we obtain

dy :{cos;x}xlagx—cm;xx i{lngx}

_ dx ¢
dx {Iugx}'
—sinxlogx—cosxx :
_ X
(logx)’
_ —[xlogx.sinx TCD“],_V o
x(logx)

Question 10:

Differentiate the following w.r.t. x:
cos(logx+e*), x>0
Answer

Let? = cos(lﬂgx +::"]

By using the chain rule, we obtain

%:—sin(lugx+e‘)-%[lﬂgr+£‘"]

=—sin|logx+e" ) da log x )+ d e
b b
x ¢ ]

X

= —sin (10g3;+ e’ ] -[l_+e“' ]

i1 T"l )
=—| —+¢' sm{logx+e"),x>{l
I\x /I
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