Class XII Chapter 5 - Continuity and Differentiability

Maths

Find the second order derivatives of the function.
¥ +3x42

Answer

LetV =X +3x+2

Then,

dv d g, o d
o A e L3+ (Y= 2+ 350 =2+ 3
dx c."x(x ]+|£.I".TE{ lj+ff‘f{ } ree *

24+0=2

Ay _d o9 3
et dx{_x{))_ cfx{_x)+ u’x{‘]

Find the second order derivatives of the function.

20

X

Answer

Let} =+ "
Then,

ﬁ — i{x]':l ] — ZUIW‘
dv  dx

e i(mx'"] = ’_ﬂui{x"’ )=20-19-x" =380x"

d oy

Find the second order derivatives of the function.
X-COSX
Answer

LetV = ¥-COSX

Then,
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dv d ¥ i . .
—=—(x-cosx)=cosx-—(x)+x—(cosx)=cosx-l+x[—sINnx)=cosx—xsinx
u’,r{ } u’.r{ } u’.r{ ) [ }

. u'['c‘;l = ;—i[cus X _xsin_r] = ;_i{cm x)—%{x sin %)

= —sinx —[sin A'~;—i(,x']+ X -Z—I(sin.\‘}}

X
=—sinx—(sinx+xcosx)

= —(xcosx+2sinx)

Find the second order derivatives of the function.
log x

Answer

Let.y = logx

Then,

rod 1
i = —_[lﬂg.‘{'} :—_
dr ol X

.|

_d')!_d[l“_—l
Ut odelx J x*

Find the second order derivatives of the function.
v log x
Answer
1
LetV =X logx

Then,
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& = i[xj ]ugx] =logx- di(x" }+ X i_['“:‘.{-x]

de oy [ alx
s 1 .
=logx-3x* +x - —=logx-3x" +x°
X

=x"(1+3logx)
dy dr
u’x_" = = [x'{l +3lngx]]

=(1+3logx) -%{x" } +x° i[l +3logx)

dx
={1+."mIn::gx}‘hqr.rz~E
X

=2x+6xlogx+3x
=5x+6xlogx
=x(5+6logx)

Question 6:

Find the second order derivatives of the function.
e" sinSx

Answer

LetY =€ sin Sx

dy_d (E’T sin S_T)=$in5x- d (E')+e' d (sin 5x)
dar  dy dx dx
=sinSxy-e" +e" -ﬂusﬁx-;—f(:?x] =" sinSx+e" cosSxy-3
¥
=" (sin5x+ 5cos5x)
{;;1 = ;]; [e” (sin5x + Scos 5::}]

=(Sin51+5CORSI}-;;(E'}+€” -;i(sin51+5mﬂi_r}

=(sin35x+5cos5x)e’ +e* [cosi,r- %{5x}+5 (—sin5x)- %{'}T}}

=e"(sin5x+5cos5x)+e"(5cos Sx - 25sin5x)

Then, =e"(10cos5x—24sinSx) = 2¢" (Scos Sx —12sin5x)

Page 105 of 144



Class XII Chapter 5 - Continuity and Differentiability Maths

Question 7:
Find the second order derivatives of the function.

" cos3x
Answer

fx
= .
LetY =€ cOs 3x

Then,
j'; :x[e“-cas.’ix) msEx-dx(e""]+e“”~;(msix]
cos3x-e™ -%{ﬁx] +e™ - (—sin3x)- %[lx}
6e™ cos3x —3e™ sin3x (1)
':;r'" - ;‘; (6¢" cos3x —3e* sin3x) = 6- ;‘; (e* cos3x)-3- ;‘; (e sin3x)
=6-[ 6¢° cos3x—3¢" sin3x |3 sin 3x-i(e'**)+e“ -%{sin.’!x} | [ Using (1)]

36e™ cosdx —18e™ sin 3x — S[Sin 3x-e™-6+e" -cos 3,\'-3]

fix

36e™ cos3x — 18 sin 3x — 18¢™ sin 3x —9¢* cos3x
27e" cos3x — 36e™ sin 3x

=0p%" (3 cos3x —4sin 3_r]

Question 8:
Find the second order derivatives of the function.

tan” x

Answer

. -1
Let ! =tan x

Then,
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rod 1

@b —(tan "' x) = .

dv v 1+x°

dy =i(L] = i(1 +x° )_I = [—I)-(I +Jr3)_2 %(I +x3]

et a1+ 7 dx

=1 -2x
= __|><2x=

(l+x:]_ (I+J:2)2

Question 9:

Find the second order derivatives of the function.
log(log x)

Answer

Lot = log(log x)

Then,

v _ %[Iog{logx}] = é —{ og } = [.r log x) "

dyv d

== —[(1 Iug_r}_l:| =(-1)(xlog x]_2 %{x log x)

_—]] [Iogr —(x)+x- %[Iﬂgx]}

(xlogx ax
- ~(1+logx
——1 []ogr I+ x- } —{ g }

[ Ingl] X x]ngl}
Question 10:
Find the second order derivatives of the function.
sin(log x)
Answer
Letd = sin (log x)
Then,
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% - %[Si“ (log L‘-}] = cos(log x}-%(log x)= cos(log x)
. d’y _d|cos(logx)
dr

Cdx? X
X

[cos{ln“ r}] —cos(log x)- % (x)

X

|

n(logx)- ; [lngx}}—ms{mgx].l

o

~xsin(log r)l ~ cos(log x)
x

X

~[ sin(logx) + cos(log x) |

i

Question 11:

b

d_‘? +y=0

, prove that %"

1f¥ =35cosx—3sinx

Answer

It is given that,* =3cosx—3sinx

Then,
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j’L =i(5{:u!’~;x} ;i‘(Eﬁinx]zﬂi(cusx} 3:1: (sinx)

=5(-sinx)-3cosx =—(5sinx+3cosx)

d*y d .
So——=—| —(5sinx+3cosx
(ix.". ufxl: [ I x A]:I
=—[5-;—i[sinx]+3-%{msx]}
~|Scosx+3(-sinx) |
= —[5cosx—3sinx]
_—J:
R
i

Hence, proved.

d’y
L -1 2
If Y = €05 "% find dX” in terms of y alone.
Answer
. -1
It is given that, V' = 9% &

Then,
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dr}’z d (CGS_LI}: 'L: :—[|—x:]_ll

= = - : ".-{j]

V=008 X=X =C0sy
Putting x = cos y in equation (1), we obtain

d’y  —cosy
T 3
dix «J'[l—cc:sl}')
d’y  —cosy
= 5= J -
* J(sinzy]'
_ —cosy
sin’ y
_Ceosy 1
siny  sin y
d’y X
= — = —cot y-cosec” y
clv
Question 13:

v =3cos(logx)+4sin(logx) Xy, 4xy +y=0

If

Answer

, show that

It is given that,” = 3cos(logx)+4sin(logx)

Then,
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dr dr.
n=3— ces(logxﬂ—4-E(sm{legx}—|

=3 —sin{logx i logx) |+4-| cos{logx i log x
dy dx

3sin(logx) 4cos(logx) 4cos(logx)-3sin(logx)
+

x x X
o d (41;L15[]ugx]—35in (]ugx}\
T dx | x J
x{4cos[]ugx} 35in[]ngx}}' {4:;:15(|0gx] 3sin (logx]}{rr
o
x 4{cos[logx}}l ."a{sin(lu:nvgx]}r {4cos(logx)-3sin(logx)}.1
x{—dfsin(log x].[lcrgx}I—3ces[logx].{lcrgx};‘—4cns{]0gx}+351n(lﬂg x)
x[ 4sin(logx). : Sczxs(lr.:-gx]_] 4cos(logx)+3sin(logx)
x x
e
_ —4sin(logx)-3cos(logx)-4cos(log x)+3sin(log x)
= e
~ —sin(log x)—7cos(logx)
- x.1.
Xy Y
e . I A T - S K
=X1L mn[lt}gr} ﬂ?-;mlllugx} +x£4uu{|0gx] 3sin {Iogx] —3605[105 x':l+4sin{10g, r]
& ) . )

= —sin(logx)—7cos(logx)+4cos(log x)—3sin(logx)+3cos(log x) + 4sin (log x)
=0

Hence, proved.

Question 14:

-

d ‘f—{m+n}@ +mny =10

1V =Ae” +Bev, opow that dx’ dx
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Answer
It is given that, * ~ Ae™ + Be™
Then,
b_ A-i{e“‘“ )+B- i[e") = A -e“‘“.i(mx) +B-e"” ~i(m‘} = Ame™ + Bne™
dx elx clx dx dx
dz‘}‘l — d my ?rJ.I. — ‘:f ?N.II. d ?rJ.T
e E(f!mt + Bne ) = Am-a(a )+Bn-a(a )
HiT d Y d 2 T 2 _Rx
= Am-e" —(mx)+ Bn-e™ -—(nx) = Am’e" + Bn'e
el x
Q —(m+ n}d—} +mny
™ el

1 T ,
= Ame™ + Bre™ —{m + n] - (Ame"“ + Bre™ ) + mn(Aff"” + Be'”]

HEX

2 ¥ 2 2 ¥ ¥ 2 HE ¥ o
= Am e™ + Bne™ — Ame™ — Bmne™ — Amne™ — Bn-e"™ + Amne™ + Bmne"
=0

Hence, proved.

Question 15:

2

dy_ 49y
If}' = 5”“‘:’3' * +{){IU{:'_”T , show that d:_!c:

Answer

It is given that, ' = 300e™ + 60077

Then,
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dv _ 5U{},i(g—“}+6ﬂ{l, d (c? ?r]

dx el dx

ZSUH'E?T'§{?A‘J+6{]{]~E‘ ”~i(—’fx}

he dx
=3500e™ —4200e ™"
LAy d

. d (1 7
55 =3500-—(e) - 4200. ()

N o d . d
=3500-¢ .E[?I]—Ilﬂﬂ-e IE{_T-T}
=Tx3500-€"™ +7x4200-¢7*
=49%500e™ + 49 600 ™"

= 49(500¢™ +600e ™)

=49y

Hence, proved.

d'y [ﬁ]_
1f (x+1)=1 , show that ¢ \dx

Answer

2 x+1) =
The given relationship is" (x+1)=1

o' (x+1)=1

; 1
= e’ =

_x+l

Taking logarithm on both the sides, we obtain

]
y=log——

[1‘+1}

Differentiating this relationship with respect to x, we obtain
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%:[Hl)i{L):(Hl], -l . S

-22-(2)
dx x+1

d’y [ dy T
= —=| =
dax” dx

Hence, proved.

Question 17:
= (tan" x}g’ show that(x: + I}J v, + lx(x: -+ l}y, =2
Answer

y=(tan" x}’
The given relationship is” { }

Then,

y, =2tan”’ .TiT(IﬂII_I x)

1
=y, =2tan" x. :
+x°

= (1+x%)y, = 2tan "' x

Again differentiating with respect to x on both the sides. we obtain

{|+x'3]_1'1 +2xy, = 2[]+If }

::v{l-i-ij]2 ¥, +2.‘r{|+x3}_v, =2

Hence, proved.
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