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Differentiability

Exercise 5.2

Page No: 166

Differentiate the functions with respect to x in Exercise 1 to 8.

sin|x* + 5|

. v=sin|x +5]
Solution: Let : :

Apply derivative both the sides with respect to x.
v e d .
— = cos|x +5]—[x +5]
ax ’ Caxc ’

_ cos|x* +5)(2x+0)

_ 2xcos(x +5)
o cos [:sin x|
Solution: Let ¥ = cos(sinx)

Apply derivative both the sides with respect to x.

ay o d .
— = —sin(sinx)—sinx
ax L dx

_ —sin(sinx)cosx

3 sin( ax+5)

Solution: Let ¥ =stnlax+ b)

Apply derivative both the sides with respect to x.

v . ad
— = cos(ax+b)—(ax+5)
ax T dx '

_ cos (ax+b)(a+0) _ acos(ax+b)
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4 sec | tan \.'q |

'L'=SEC[tﬂIlJ.‘k_’]

Solution: Let -

Apply derivative both the sides with respect to x.

E = sec |rtan q,.'q| tan |"tan \.'"I| sec’ \Hiﬁ
L8 s k) s G'l_-ln'.-

ax

1
sectan ) tan (tan % sec” . 2 27

2

sec [-tEIIl \."T| tan |:.t:an -qlq :|sec: \.'q "j."'_
_ . . . . [N

sinl [m’+5j
5 cuﬁ[ﬂx+d]
5in[m’+bj
y=——
Solution: Let mﬁ[m-lrdj

Using quotient rule,

4 cns(r:x+djdi_;:sin [ax+bj—5in ({H—i_bjcii;r cos [c:r+a"j
E‘ cos” I:c:x+a’]

cos(ex+dcos{ax+b)|—(ax+b|—sin(ax+b)|—sin(cx+4d — ex+d
: il
ax

cos’ I:c“x+a":|

cnﬁ(ﬂx+ a"j] COS [:cl'l:'+ EJ] (a] +sin [:cl'l{-l- E:] sin [:E!.‘J{+ a"j [r]
cos- [m’+ a"]

cos x sin” (x|
. v=cosx .sin’ [ |
Solution: Let -
Apply derivative both the sides with respect to x.

v sd . oa¢ sy, .2 sy & 3
— = cosx —sin | x |[+sin| X |—cosx
ax fik's C Cax
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o ed e e e d
cosx”.2sin|x” |—sin (x |+sin” | x || —sinx’ | —
Y AL ! e

cosx” 2sin|x |cos(x |[5x7 ) —sin®( % |sin x 3x’

: 10x" cos ¢ sin [..Ti Jcos [' | —3x" sin® [' + |sin %

2,jeot | X |
7. o

) _}'=21||CDS|;I: |
Solution: Let b

Apply derivative both the sides with respect to x.

@& _ 2

ka2 | =

ax
1 (

oot [.._‘L’: | L

—
—

—————|—cosec (x* I}IZEIJ

—2xcosec|x

)

_ ,llcnt['_x: _-]

Cos [ ﬁ :|

8.

Solution: Let

v

-1

—cosec|x _I}fx
ax

=|:|:|5|'\."'1_"|

(ot (N7 D cot( 2
co | x ]} = cot| x|

Apply derivative both the sides with respect to x.

ax

- sin ﬁ% (x)

-1

=

Lo —sinyr Sk
ax

—sin\.'fl_'
W
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9. Prove that the function / given by & (%) =p=1l-x=R g ot differentiable at x = 1.
Solution: Given function: f“’-]:|x_1|
f()=-1=0
f 1+h)-£(1)
Right hand limit: h
p+r 1|-0
= "_} h
|| h
lim — lim —
—a+l i — =D =1

and Left hand limit:

fll-h) - F(1)

)
—FH

£'(1) =lim

lim l—7—-1|-0

=k

—h
11111—:—1
= =0 ]

Right hand limit # Left hand limit

Therefore, f(x) is not differentiable at x = 1.

10. Prove that the greatest integer function defined by flz)=[x].02x3 is not

differentiableatx =1 and x =2

Solution: Given function is

flx)=[x].0<x=3
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Right hand limit:
Fll+h)-F(1)

f[]] =lim :
1+ k-1
fm fl
= fl
lim 11—1
= i B
lim —
= """ =0

and Left hand limit

fll-h) - F(1)

—h

£(1) =lim

lim

- #|-1

=¥ —F

Right hand limit # Left hand limit

Therefore, f(x)=[+] is not differentiable at x = 1.

In same way, f(x) :[J"] is not differentiable at x = 2.
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