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CBSE Class-12 Mathematics
NCERT solution
Chapter - 5
Continuity & Differentiability - Exercise 5.2

Differentiate the functions with respect to x in Exercise 1 to 8.
1. sin|x" + 5|

Ans. Let v=sin|x +5|

dv o owd s o
— = cos|x +5)|—[x"+5]
al-.'t_. 3 . al-.'t_. E.

cos|x" +5| (2x+0)

2xcos(x’ +5]

2. cos|sin x|
Ans. Let 1 = cos|sin x|

[

sin X

~ = —sin(sinx) —
ax ' ax

= —sin(sinx)cosx
= —cosz. sin(sinz)
3.sin(ax+5b]

Ans.Let v=sin(ax+b)
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. —= cos|ax+b)—
ax ' ax

[

(ax+b)

= cos(ax+b)(a+0)

= acos|ax+b|

4. sec[tan\.'{l_’j

Ans. Let v =sec|tan qu |

. ﬂ: 5EC|'.taIl\|'"}'|tan |:t'r311‘\l'll-"t_'.|i.|:tﬂﬂ'\l'{-"t_'-|
(X " ! ' F b\ )

sec| tan ~/x | tan [ tan /% | sec’ \ﬁiﬁ
Y & b & ﬂ'-'l.-

1

j ) j \ - 1 =
sec | tan\.";_|tan| tanﬁjﬂac‘ﬁ-;x*

- EEC[ tan «..'q| tan [tann.,l'rJ._’]EEn:: \.'q ”j."'_
: ; 1w

sec(tan/z).tan(tan,/z).sec\/z
e

sin (ax+b)|

" cos{cx+d)

sin(ax+5|

cos|cx+4d |

Ans. Let V=

Using quotient rule,
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dv  cos(ex+d)|—sin|ax+b)—sin(ax+b|—cos(cx+d |

= ax ax
cos” (cx+d |

g

CI.'_'IS[|‘.'..T+-ﬂ']CDS[-EI.T'FE?]f[ﬂl’+b]—51ﬂ[ﬂl’+b][—Slﬂ[f.."f+ﬂ']}—_[l‘.'.."f+-ﬂ']
_ . . . L . . . . 2 .

cos’ (ex+d]

cos(cxtd|cos(axtb)(a)+sin(ax+b)sin(ex+d)(c]

cos’ (cx+d |

__a.cos(cx+td)cos(az+b)  c.sin(az+b)sin(cz+d)
o cos?(cz+d) cos? (cz+d)

= a.cos(ax + b). sec(cx + d) + c. sin(azx + b).tan(cx + d). sec(cx + d)

6. cos x sin” (x|
Ans.Let v =cosx .sin” | |

lﬂil-'

= COSX — COS X

 dx dax

sin® {x” |+ sin {2 |

3 . - B T AT 3y & 3
=cosx” 2sin|x |—sin | x |+sin” | x| —sinx |—x

= cosz3.2sin(z%). cos(z") %(aﬁ) + sin?(z?)(—sinz3)3z?

= cosx”2sin(x Jcos(x |(5xt ) —sin?( x° Jsin x 3x’

= 10x% cosx” sin(x” Jeos(x” | =3x" sin” (x” |sin x°

7.2, Jcot I i |
Ans.Lety = 2 jcot ([ |
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-1

av 1 o= d R
— = 2-—r|:|:|t[x‘]}‘ —cot| x|
]. |" ) -ﬂl— 2
- —F/———.—cosec|x |}—_.T
cot| x” | ax
1

{—cosec(+’ |}[' 2x

=TTl
.,Ill."_l.'_'lt|l’|

—2xcosec|x” |

,Jn:n:lt [ X _']
8. cos| /x|

Ans. Let 1 =cos| ~,."T |

ay . d

© = —sinafr—ax

ax ax
1, .=t

—sifiafx.—| x| 2

‘-r L -

—sifl 4 X

N

9. Prove that the function f given by f(x|= |_w:—1|= x= R is not differentiable at

xr=1.

Ans. Given:  f[x|= |_T—1|

~ f(=-1=0
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F(1+h)=fF(1)

fi1) =lim

Fl
. +r-1]-0
= lim
a— F
.
= lim - = 1mﬁ_ =1
A=l R—=0 I

F(1=-h)— f(1)

AndL £(1) =lim

=nmh_hf”_m

A=l —

. _,.‘;.|
= 11111 —

s —

Since R f'(1)=Lf'(1}

Therefore, [ ['_ J:_'] is not differentiable at vy =1

10. Prove that the greatest integer function defined by [ [ x) =|:.T]= 0« x«<3 is not

differentiable at =1 and += 2

Ans. Given:  f'[ x| :[_T]: 0 x<3

R (1) =lim fit F:;]_ AU

|I--E
= 1imm = lim 1-1
h—) e A=l L
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= o

e

1l
.\EL!-E-

f(1-h)-f(1]

AndL £'(1) =lim

H
. i=n-1
= lim
A= —_p
. 0-1
= lim = o
A=l

Since R f'(1)=Lf'(1)
Therefore, f ['_J:_'] :[_T] is not differentiable at +=1_

Similarly, f ['_J:_'] =|:J:] is not differentiable at v = 2
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