Continuity & Differentiability

[ NCERT - Exercise 5.2

Differentiate the functions with respect tox in Exercises 1 to 8.

1. sin(x*+5)

Let y = sin(x*> +5)
dy d . 2 2 d 2
== asm(x +5) = cos(x +5)£(x +5)

= cos(x* +5)(2x+0) = 2xcos(x* +5)

2. cos(sin x)

SOLUTION | Let y = cos(sinx)

dy d (sinx) in(sinx) d .
= — = — — — -
i dxcos sinx sin(sinx dxsmx

= —sin(sinx) cosx

3. sin(ax + b)

SOLUTION | Let y = sin(ax + b)

dy d . d
- = asm(ax—i— b) = cos(ax+ b)a(ax—i—b) = cos(ax+b)(a+0) = acos(ax+D)
4. sec(tan(v/x))

SOLUTION
Lety = sec{tan(y/x)}
d

d d
= d%)c = sec (tan+/x) = sec(tan y/x) tan(tan /) Jytan Vx

= sec(tan y/x) - tan(tan \/x) - secz\/fc%( V)
1

1 =1
= sec(tan /x) - tan(tan /x) - sec” v/x - 7 2

= sec(tan/x) - tan(tan/x) - sec?v/x - 2\1/)?

sin(ax+b)
cos(cx+d)

AN\ sin(ax+b)

N\ cos(cx+d)
b, dy d (sin(ax+d)
dx  dx \ cos(cx+d)

d d
Cos(cx—}—d)asin(ax—l—d) — sin(ax+ b)acos(cx—i—d)

cos?(cx+d)
acos(cx+d)cos(ax+ b) + csin(ax+ b) sin(cx+ d)
- cos2(cx+d)
=acos(ax+b)sec(cx+d) +csin(ax+b)tan(cx+d) - sec(cx+d)
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6. cosx’ -sin*(x°)

Let y = cosx® - sin?(x°)

dy d 3. :2(.5
= = E[cosx -sin” (x”)]
d d
= cosx> Esin2 (x%) +sin? (x°) acosx3

d d
= cosx’ - 2sin(x’) Esin(x5 +sin?(x°) (— sinx3)a(x3)

)
= cosx> - 2sin(x’) cos(x°) %(xs) 4 sin?(x%) (= sinx®) (3x)
3 ) 3

= 10x* cosx* sin(x) cos(x°) — 3x%sin® (x°) sinx® .

7. 24/cot(x?)

Lety = 24/cot(x?)

—1
dy _d 1 — d
= =2 cot(x?) 2{cot()c )} 750 (x%)
! 20 4o
= ———-{—cosec”(x")} —(x
et ) )
1 -2 2(x? -2V2
=L cosec ()} (o) = xcosec”(x*) _ V2x
cot(x? cot(x?) sinx?+/sin 2x2
8. cos(v/x)

Lety = cos (v/x)

dy d d
a dfCOS (\/}) = —SIn+y/Xx- E);(\/})
TR
—Sin+/XxX
= —si - 2 = __AYS
sin 2(x) Ve

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

We have, f(x) =Ix—11 f(1)=[1—-1]=0

FUER) —f(1) L [L+h=1]-0

Rf'(1) =1 =
ra) hl—r>r(1) h h—0 h
; || im o 1
S e
f(A=h)=f(1) . [1—=h—1[-0
L' (1) =1 1
and Lf'(1) = lim % lim -

= l —_— 1 7:_1
hlg(l) h hlg(l) —h
Thus,Rf’(l) ;éLf’(l)

This shows that f(x) is not differentiable at x = 1.
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10. Prove that the greatest integer function defined by f(x) = [x],0 < x < 3 is not
differentiable at x = 1 and x = 2.

Atx = 1: RF/(1) =}ynéf(1+hf>l—f(1) i U= eh tand (1 1

Thus Rf'(1) # Lf'(1)

Hence f(x)= [x] is not differentiable at x = 1 Atx =2

k7(2) - i LA IO
. [24+h—[2] ) _f2-h)—f(2) . [2-h-[2] 1-2
B A A e

- Rf'(2) # Lf'(2) Hence, f(x) = [x] is not differentiable at x = 2.
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