Class 12

Chapter - 5
Continuity and Differentiability

Exercise 5.7

Question 1:

Find the second order derivatives of the function.
X +3xr42
Answer

LetV =X +3x+2

Then,
i

dy o d d
E=£(x ]+E{3x]+a{2}=2x+3+t}=h+3

2T = (2x43) = (2x) 14 () =202

Question 2:

Find the second order derivatives of the function.

20l
X

Answer

Let? ="

Then,

dy _ d g % _ 1%

E - E(T ) = 2{]1{
d’y _d

;= [Zﬂ.r'“]=2{]£(x”)=2{]-19-x'3=380x'“
dvs dx ¢

Question 3:

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

Answer

LetV = ¥-COSX

Then,
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; { 1 1 ) .
ﬂ: E—{Jm.:u:;.r}: COS.X ~E—{x}+xi—{cusx} =cosx-1+x(—sin x}: COSX—Xxsinx
dy dx ofx ofx

cd'y
dy?

= ;—i[cusx ~ xsinx]|= ;—i_{cus x}—::(x sin x)

= —sin.x —[sin x~;—i(x]+x -%(sinx)}
= —sinx—(sinx+xcosx)

= —(xcosx+2sinx)

Question 4:

Find the second order derivatives of the function.
log x

Answer

Let v =logx

Then,

dav d 1
= = (logx)=—
dx dx{ ngr} X

a7
Cdet de\x x

Question 5:

Find the second order derivatives of the function.
x' log x

Answer

LetV =X logx

Then,
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& _ i[xj ]ugx] = Iugx-%(f)ﬂ' x '%““EI]

de  dx
. ] L
=logx-3x" +x - —=logx-3x" +x°
X

=x"(1+3logx)
cdy _dr o,
R Ry [x (1 +3lngx]]

=(1+ 3lug_r)-%(x3 } +x° i[l +3logx)

v
5 3
=(1+3logx)-2x+x"- =
X
=2x+b6xlogx+3x

=5x+b6xlogx
=x(5+6logx)

Question 6:
Find the second order derivatives of the function.
" sinSx
Answer
Let) =€ sin5x
j: = e (t’x sin 5:(} =sin3x- 2; (E"r)+f:!: %(Sin 5.1'}

=sin3x-e" +e¢"-cosSx -%(Sx] =¢"sinS5x+e" cosSx-3

=" (sin5x+ 5cos5x)
{;;J; = ;r[e'* (sin 5x + Scos 51]]
=(sin5x+5cos5x)- a (e'}+e”- d (sin5x+5cos5x)

dx dx
e . - d ,_ . d
=(sin5x+5c0s5x)e’ +e*| cosSx- d—{:&x}+5 (—sin5x)- E{Sx]
v

=e"(sin Sx+ 5cos5x)+e* (5cos Sx - 25sin 5x)

Then, =e"(10cos5x—24sinSx) = 2¢" (Scos Sx —12sin5x)
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Question 7:

Find the second order derivatives of the function.
e cos3x

Answer

LetV = e" cos3x

Then,

dv_d

. dx(e‘s’ -C0S 3:) = cos 3x+%(e“) +e »%(msh]

_ o d 6 (_wnacy. 4
= cos3x-¢ dx{ﬁx}+€ (—sin3x) ﬂ[lx)

= 6e™ cos3x —3e™ sin3x (1)
d'y

. F = E(G&:“ cos3x—3e"" sin Bx} =G ;ix(t_,a.f cos 3_‘.}_3_%(‘?@*: sin 3x]

= 6«[666" cos3x —3¢™ sin 3x]—3+*ll sin 3x >iﬁ(e"“’}+er’"‘ -%(sin.’ix)]

L i
= 36e™ cosdx— 18" sindx —3[sin Jxae™ - 614" -cos?-‘x~3]
=36e™ cos3x — 18" sindx — 18¢™ sin 3x~ 9™ cos3x
=27e" cos3x —36¢" sin3x

=0p%" (3 cos3x —4sin 3_r)

Question 8:

Find the second order derivatives of the function.
tan” x

Answer

Loty =tan ' x

Then,
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d 1

%:E[tan'xk +x°

dy d[ d oy 2 d g

"o =E(l+x1]=5(l+x) =(-1)-(1+x7) +E(I+x]
__ - < = —2x

Question 9:
Find the second order derivatives of the function.

log(log x)
Answer
LotV = log (logx)
Then,
dv d 10 =d I
—=—/|log(logx)|=———(logx)= ={xlogx
dx air[ g(leg H log x -;ix{ g¥) xlogx (logx)
L: = %[{x Iug_r}_l} = {—I) o x I[Jth:]_2 : {%{xlngr]
-1 d d
=——logx-—(x)+x-—(logx
(xlogx)’ [ ¢ ff'f(] dx( ¢ }}
- =(1+1
=—11.[]ogxrl+x-l}:(+—ugf)

(xlogx) x| (xlogx)
Question 10:
Find the second order derivatives of the function.
sin(log x)
Answer
Loty = sin (logx)
Then,

For more study Materials login to

edukalpclasses.com

edukalpclasses.com


https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/

Chapter - 5
Class 12 Continuity and Differentiability edukalpclasses.com

_%[sm (log x) | = cos(log x)- —{Iogx} _ cos(logx)

*y d | cos(logx)
de’ a’.r x

[cus{logx]] —cos(log x)- %{x]

xl

o Ble

&=

X

~sin(logx)- i{lng x)] ~cos(log x).1

|
=
—

]

o

~xsin [Iﬂgl’).l ~ cos(log x)
x

[sin(log.x) »cos(log)

2
X

Question 11:

fe"_1«:+y L if

1f¥ =cosx—3sinx , prove that @r’
Answer

It is given that, ¥ =S5cosx—3sinx

Then,
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%:%(Scmx)—%(kinx}:Si(mﬁx}—E'%[S{“x]

=5(-sinx)-3cosx =—(5sinx+3cosx)

j;: =%[—[55inx+3m5x]:|
= —[5 -%[sin x) +3-%{c05x]}
=—[5cosx+3(-sinx) |
=—[5cosx—3sinx]
= —}:
d’y
r=1)
dx’ "

Hence, proved.

Question 12:

= -1 2
If Y = €05 "X find d¥” in terms of y alone.

Answer

. -1
It is given that, ¥ = 9% &

Then,
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= = - A1)

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

d’y  —cosy
P 3
e NL —cos’ y)
d'y  —cosy
== -
J(sinzy]
_ —Cosy
sin’ y
_Tcosy 1

siny  sin y

-

F]

= = = _cot y-cosec’ y
fiis

2

Question 13:

v =23cos(logx)+4sin(log x) Cy,4xp+y=0

If

Answer

, show that

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

Then,
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M= 3‘%['305 (log x}] + 4-%[3in(lug x}]

= 3-[—$in{lug x)-%{]og x}]+ 4-[ms{lngx]-%(lng x}}

- -3sin(logx) . 4cos(logx) 4cos(logx)-3sin(logx)
e x x - x

. =i[4ms{lngx)—35in{lngx)J

R x

) x{4cos(logx) - 3sin(log x)} - {4cos(log x) - 3sin (log x)}(x)

5

x -4{-::a::rs{h::gx}}r ~3{sin(log x}}r-i—{dl cos(logx) - 3sin(logx)}.1

-

xz

x| —4sin (log x).(log ¥) —3cos(logx) (log x}l-‘ —4cos(log x)+3sin (log x)
x:

x‘[-dlsin(lagr}.l—BGOS(IL‘.-gx}_J =4 gos(log x)+ 3sin(log x)
x N

o 2
X
—4sin (log x) - 3cos (log x)- 4 cos (log ¢}+3sin (log x)

xz

~ —sin(logx)—7cos(logx)

xl

LY I Y
=x:[—sin{lngr}—?cm{lugx}]+x[4cus{lagx]—3sin (logx)

x° X

]+ 3cos(log x)+4sin (log x)

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

Hence, proved.

Question 14:
d’y dy
,:Aejm:_l_ﬂem- F_[W+H}E+mﬂy:{}
If ! *show that &+ X
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Answer
It is given that, ¥ = 4€" +Be”
Then,
4 -i(e’“‘ )+ B i[e"’) =4 -e"“.i(m] +B-e™ ~i(m') = Ame™ + Bne™
dv X dlx dx dlx
d_'f = 4 (Ame”'” + Bne”‘) = Am-i(e"“) + Bn- i(e'“)
dv oy dx dx
T d HY d 2 mx 2 ORI
= Am-e" —(mx)+ Bn-e™ -—(nx) = Am’e" + Bn'e
clx x
d’y

—[m+n}£+nmy
elx

= Am’e™ + Bn'e"™ — {m + n] : (.4me”"‘ + Brne™ ) + mn (Ae"“ + Be"”]
= Am’e™ + Bn'e"™ — Am*e"™ — Bmne™ — Amne"™" — Bn'e™ + Amne™ + Bmne™
=0

Hence, proved.

Question 15:

d’y
T -Tx -? = 49.]'I

17y =300e™ +600¢ , show that &’

Answer

It is glvel"l that }" = 50[}&'71 +{'.I{H]{.’_.TT

Then,
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d‘}-’ d T d 7T
E=5uu,a(e }+6{]{],£(e )

11

Chapter - 5

=500-¢" -i(?x]+ﬁuu~e e ~i(—?x}
dx

X
=3500e™ —4200e 7"
i d ;. d; .
5 E = 3500 (€)= 42007 (e ")
d

i . d
=3500-¢"" ,—(Tx)—4200-¢ 7" - —(-T7>
¢ r[ x) e a’x{ x)

=T7%3500-” + 7% 4200-¢ 7"
=49%500e" + 49 % 600e ™

= 49(500¢™ +600e )
=49y

Hence, proved.

Question 16:
dzv A /“{1.]2

.'l' — —2_ —=
Ife {x+]} l,show thatdx \ dx
Answer
The given relationship is € (x+1)=1
e (x+1)=1

y 1
- L —
x+1

Taking logarithm on both the sides, we obtain

y=log

1
[.1'+1}

Differentiating this relationship with respect to x, we obtain
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P a1 ) -
ﬁ_(x+1)fﬁ:(x+1) {Hl]'{xﬂ}f x+1

,d_}__i( | ]__ -1 |1
Cdd dlx+1) T ((e1) ] (x+1)

Hence, proved.

Question 17:

el

) , show that

If'v =(tan' X {x: +1}2 y, + Ix{:x: + I}IL-', =9

Answer

2
p={tan' x
The given relationship is” { )
Then,

y, =2tan”’ x%[tml" x)

=y, =2tan”’ x.l+l -
X

::-{|+xi]yl =2ian ' x

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

(|+.I'J]_}'1 +2xy, = 2[]+|x2]

= {I + 11]2 v, + Z_r{l +x° }_v, =2

Hence, proved.
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