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Exercise - 5.7

Find the second order derivatives of the functions given in Exercise 1 to 10.

QL. X+ 3x+ 2

Al.lety=x2+3x+2

y =2x+3+0
So, dX (differentiation w r t ‘x’)
2
= d Z =240
dx (Again““)=2
QZ. X20
)
A.2. Let Y =X
% =20x*" =20x"
So, OX
2
% = 20x19x*
e
=380x"®
Q3. X COS X

A.3. Let Y = XCOSX

dy d dx
—— = X—C0SX +—COS X
So, dx  dx dx

=—XSIN X + COS X
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= —xisin X—sin x% +icosx
dx dx dx dx

=—XCOS X —Sin X +(—sin x)

=—(xcosx+2sinx)

Qa. log x
A4, Let Y =109X
vy = a logx==
So, dx dx
2
d_z/ :i_ zix—l -yt -
dx® dxx dx X
Qs. x* log x
AS. Let ¥ =X 109X
3
ﬂzxsilogxﬂogz.di
So, dx dx dx

i logx - 3x*
X

=x* +logx(3x)

S %(x2 +logx-3x)

dx? d d
=" +logx—(3x*)+3x*—log x
i dx g dx( ) dx g

=2x+6xlogx+3x2><l
X
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=2X+6xlog x + 3x

=5x+6xlog x

. -
Qs. e” sin5x
A6. Lot Y =¢€"sin5x

ﬂ =g" isin 5x +sin 5xieX
so, dx dx dx

=e* ‘COSSXi(SX)-FeX sin5x
dx
=5e* cos5x +e*sin5x.
d’y

v OIE(SeX Cos5x + € sin5x)
X2 dx

=5e* icosSx +5c3055xieX +e* isin 5X +sin SXieX
dx dx dx dx

=-5e*sin SXdi(Sx) +5e* cos5x + e cosSxi(Sx) +e”sin5x
X X

=—-25e*sin5x + 5e* cos5x + 5e* cos5x + e* sin5x

=e”(10- cos5x — 24sin5x)

= 2e*(5c0s5x —12sin5x)

Q7 e®* cos3x

_ 46X
A7.Let Y =€ C0OS3X

dy _ e®x icos3x + cosSxieBX
So, dx dx dx
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=e™(-sin 3x)%(3x) +c0s3x - e %(Gx)

=e”[-3sin3x + 605 3x]

d’y

f— = g% i[_3sin 3X + 6c053x] + [—35in 3X+ 6C053X]ie6x
dx dx o

=e” [—3cos3x%(3x) +6(—sin 3x)%(3x)} +[-3sin3x +6cos3x]e™ %(GX)
=e™ {-9cos3x —18sin 3x —18sin 3x + 36c0s 3}
=e™ (27 cos3x —36sin 3x)

=9e® (3c0os3x — 4sin 3x)

Qs. tant x

A8, Let Y=tan" X

ﬂzitan‘1x= 12
So, dx dx 1+Xx

Q9. log (log x)

A.9. Let y= Iog(log X)
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ax logxdx 2T
5o, 0x  logxdx xlog x

& 14 1

d d
d?y xlogx&(l)—l-&(xlog X)
T (xlog x)*

—[xdlog X+ log de}
B dx dx

- [xlog x]2

[ reor]
—| xx=+1logx
X

[xlog x]2

_ —(1+logx)

(xlogx)’
Q10. sin(log x)
A.10. Let Y =5iN(109%)

o % = %sin (log x) = cos(log x)% logx =

cos(log x)

dy _ xc?xcos(log x)—cos(log x)g;((

T dx? X2

X[ =sin(log x)}sxlog x —cos(log x)

XZ

—{x-sin(log x)x)1(+cos(log x)}

X2

_ —[sin(log x)+cos(log ) ]

X2
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2
If y=5co0s x—3sinx, prove that d—Z +y=0
Qil. dx

A.11. Given y =5c0s X —3sin x

Differentiating w r t x we get,

ﬂ =5£cosx—315in X
dx dx dx

—5sin x —3cos x.

Differentiating again w r t. ‘X’ we get,

— = —SESin X —3icosx
dx dx dx

=-5c0s X +3sin X
=—[5c0s x —3sin ]|

==Yy

2
d y+y=0

= 2
dx . Hence proved.

2
If y=cos™ x, Find d_g/
dx

in terms of y alone.
Ql2.

24 -1 _
A.12. Given, Y =C0S "X=COSy =X

Differentiating w r t. 'x’ we get,

dy d -1 _1 _1

= =—costx= =

dx dx J1-x2  \1-cos’y
-1

sin®

E
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_ 1
siny

—Cosecy

d’y d
v —&(cosec y)

=—(—cosec ycoty)ﬂ

dx

=cosec ycot y(—cosec )

= —cosec’y-coty

Q13. If y =3 cos(log x)+4sin(log x),show that x*y, + xy, + y =0

A13. Given V= 3cos(log x) + 4sin(log x)

dy d
== 3—
So, ATV dx

cos(log x)+4%sin(log X)

y, =3[ —sin(log X)J%Iog x+4cos(log x)%(log X)

_ —3sin(log x) . 4cos(log x)
X X

1

= xy, =-3sin(log x) + 4cos(log x) (1)

Differentiating eqn (1) w r t ‘x” we get,

d d . d
&(xyl) _—3&sm(log x)+4&cos(log X)

= x2Ly ylg :—3cos(log(x))%logx+4[—sin(|og x)]%logx

-3cos(logx) 4sin(logx
=Xy, +y, = ( L )— (x < )
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= X"y, +Y¥, =—[ 3cos(log x) + 4sin(log x) |
=Xy, + Y, =y

=Xy, +Y,+y=0

d’y dy
If y=Ae™ +Be™,show that—- —(m+n)—=+mny =0
2
Qia. dx dx

_ mx nx
A.14. Given, Y =A€" +Be (1)

@ _ Ame™ + Bne™

So, dX (2)
2
d—Z = Am’e™ + Bn%e™
dx )
2
d—2’—(m+n)ﬁ+mny
So, LH.S= dx dx

= Am?e™ + Bn’e™ —(m+ n)[AmemX y Bne”x}+ mn[AemX +Be™

= Am?e™ + Bn%e™ — Am%™ — Bmne™ — Amne™ — Bn%"™ + Amne™ + Bmne™

=0=R.H.S.

2

If y =500e"* +600e"* show thatd—zl =49y
Q15. dx

. 7x ~7x
A.15. Given, ¥ =2008"" +600e

dy =500x7e"™ + 600(—7)677)<
So’ dX

. d2y 2 47X 2 o-TX
WZSOOX? e’ +600x7°e
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= 49[ 500e™ +600e ™" |

=49xy

A.16. Given, & (X+1)=1

Taking |og’

yloge =logl—log(x+1)

= Y=—Iog(X+1){" '09e=1}

|Og 1=0
Differentiatingw rt ‘'x’,

ﬂ:_ii(wr )= -1
dx  x+1dx ~%)
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Q. 'Y =(tan™ x)2 show that x* +1)2 Y, +2x(x* +1)y, =2

N2
A.17. Given, y=(tan"x)

dy and
=—=2(tan" x)—tan" x
So, 5= ( )dx

=y, =2tan" xx

1+ x?

(x* +1)y, =2tan ™ x

Differentiating again w r t ‘X’ we get,

=(x +1)2 Y, +2x(1+ %)y, =2

Hence proved.
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