NCERT Solutions for Class-XII Maths

Chapter-5.7

NCERT Math Class 12

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

xX>+3x+2

Let y= X2 +3x+2 , therefore,

2
Q:i(x2+3x+2)=2x+3 :Q=1(2x+3)
dx

dx d®  dx

2

XZO

Let us take y= x*°

Now,

dy d(xzo)

dx  dx

=20x!?

Therefore,

ey d(20x") d(x")

— = =20

dx? dx dx

=20x 19 xx!8

=380 x!'8

X .COS X

Let y=x-cosx, therefore,

dy d d d .

—— =—(x-C08X)=X-—COSX +COSX-— X =—XSin X+ COS X

dx dx dx dx
d*y . d . .d .
—2=—(—xsmx+cosx)=— X—sinx+sinx—x |—sinx
dx dx dx dx

=—XCO0S X — Sinx — sinx = —(xcos.x + ZSinx)

log x
Let us take y = log x



Now,

dy d(logx) 1
dx dx X
Therefore,
1

dl =
d’y _ [xj _ ( Lj
dx? dx x>
x3 log x

Let y=x’logy, therefore,

dJ/_ds _3d d3_31 2 2 2
E—E(x 1og,x)—x -Elogx+logx-$x =x o;+logx~3x =x" +3x"logx

dzy d( , 2 ) d d ,
=——=—/(x"+3x"logx|=2x+3 —logx +logx—
dx* dx( gx) * dx & gxabc)C

1
=2x+3(x2 ~—+10gx-2x}=2x+3x+6x10gx=5x+6x10gx=x(5+610gx)
X

e sin 5x
Let us take y = e* sin 5x
Now,
dy d(exsinSX)
d_X L dx
d eX .
= sin5x. ( )+ex' d(sin5x)
dx dx
' — d(SX)
= sindx.e” +¢€".cos5X.
dx

= e* sin 5x+e* cos 5x.5
= e* (sin 5x + 5cos 5x)

d2y d[eX (sin5x + 5COSSX):|

dx’ dx
d(e* .
= (sin5x +5c0s 5% ). (e )+ex.d(sm5x+5c055x)
dx dx
= (sinSx+ ScosSx)e” + | cosSx. ( X)+5(—sin5x).d(sx)
dx dx

= ¢* (sin5x + 5c0s5x) + e* (5cos5x — 25sin5x)
=¢e* (10cos5x — 24sin5x)
= 2¢e* (5cos5x — 12sin5x)



e cos 3x

Let y=e®cos3x, therefore,
Q = i(e‘”‘cos?vc) =5 icos?>x +cos3x - ie"”‘
dx dx dx dx

=% +(—sin3x)- 3+ cos3x- % . 6=3e% (—sin3x +2c0s3x)

dy_d

R |:3€6X (—sin3x + 2cos3x)]

=35 . i(—sin?ﬁx +2c0s3x) + (—sin3x + 2cos3x)- a4 3%~

dx X

=3¢ -(~3cos3x — 6sin3x) + (—sin3x + 2cos3x) - 18"
= €% (~9cs03x —18sin3x —18sin3x + 36c0s3x)

=% (27cos3x —36sin3x)

=9¢°* (3cos3x —4sin3x)

tan~! x
Let us take y = tan ! x Now,

dy_ d(tan’l) 1

dx dx 1+x

2

Il
X
N
)
I

(1+x2) (1+><2)2

log (log x)
Let y=log(logr), therefore,

dy d o1

= (1og(1 — .=
dx dx(og( ng)) logr x xlogx




10.
10.

11.

11.

— =
dx*  dx

1
0—fx-—+1
(xx 0gx)__1+logx

(xlog,x)2 (xlog,x)2

xlogx (xlogx)*

sin (log x)
Let us take y = sin (log x)
Now,
dy d[sin(log x)}
dx - dx
d(logx)
dx

= cos(logx).

_ cos(logx)

q cos(logx)
d2y X

dx? dx

d
B [cos(logx)}
_ dx
2
x.[—sin(logx).d(l;gx)
X

- 2
X

d(x)

dx

—cos(logx ).

}—cos(logx).l

—xsin(logx).l —cos(logx)
_ k
~ —[sin (logx )+ cos(logx)]

X2

2
Ify =5 cos x — 3 sin x, prove that fl—g}
X

Given that: y = 5cosx —3sinx, therefore,
dy

= i(SCosx —3sinx) = —5sinx — 3cosx
dx dx

d d
dzy_d( 1 j_(xlogx)cbcl—l-dx(xlogx)

+y=0



2
ay_ i(—Ssinx —3cosx ) = =5cosx + 3sinx = —(5cosx — 3sinx) =—y

dx* dx
2
Y
=>—+y=0
X

2

12. Ify=cos!x, Find Z { in terms of 'y alone.
X

12. [Itis given that y = cos™! x
Now,

dy d(cos"l)_ -1 =—(1—x2)21
dx dx 1—x2

Therefore,

Now it is given that y = cos™! x
= X= CcoSy
Now putting the value of x in equation (1), we get

dzy 3 —Cosy
2 3

dx (1 - coszy)

—Ccosy

) (sinzy)3

_ —cosy —cosy 1
(siny)3 siny sinzy

2
= 7 = —coty.cosec’y



13.
13.

14.

14.

Ify =3 cos (log x) + 4 sin (log x), show that xzyz +xy+y =0

Given that: y =3cos(logx)+4sin(logx), therefore,

% = %(kos(logx) +4sin (logr)) = —3sin (logx)- i +4cos(logx)- i
= x% = —3sin (logx) + 4cos(logx)

X

2
iy, 4 4 —3sin (logx) + 4cos (logr) |

dx*  dx dx dx

1 1 1 1
— _3cos(logx)-— — dsin (logx) - — = ——| 3cos(1 4sin (logx) | = ——-
cos(logx) . sin (logr) . x[ cos (logx) + 4sin ( og,x)] —y
2 2 2
:xd—Zer—y:—ly:>x2d—§}+xd—y=—y:>x2d—f+xﬂ+y=0
de® dx X dx dx dx dx

:>x2y2+xyl+y=0

2
Ify = Ae™ + Be™, show that d—J; —(m+ n)@ +mny =0
dx dx
According to given equation, we have,
y = Ae™ + Be™
Then, dy _ d(Aemx + Ben")
dx dx

d(e™ d(e™

Al )
dx

d d
afo) o d()
dx dx
= Ame™ + Bne™
Now, on again differentiating we get,
dly d(AmemX + Bne“")

nx

= Ae™

dx? dx

aen)

= Ame™ —d(mx) +Bn.e™ _d(nx)
dx dx
= Am2e™ + BnZe™
dy dy
dX_2 (m+n)d—x+mny

= Am?e™ + Bn?e™ — (m+n)( Ame™ + Bne™ + mn(Ae™ + Be™)

= Am2e™ + BnZe™- Am?Ze™ - Bmne™ -Amne™ - BnZe™ + Amne™ + Bmne™



15.

15.

16.

16.

=0
2
3%—(m+n)%+mny=0

Hence Proved

2

If y = 500e’*+ 600e~"%, show that Z Y 49y

2:
X

Given that: y=500e’* +600e™*, therefore,

b_ i(SOOe“ +600e ") =500e™ -7+ 600" - (=7) = 7(500¢™* — 600e ")
dx dx
d’y _4, ( 500e’" — 6005“) = 7[500&* -7 +600e7" - (—7)]
dx* dx
=49(500¢™ —600e ) =49y
d’y
—= =49
- dx? Y

2
% dx

2 2
IfeY(x+1)=1, show thatfl—y= (Qj
It is given that
ex+1)=1
—e’ = Sl
x+1

Now, taking logarithm on both the sides we get,

y = log
X +1

On differentiating both sides we get,

ﬂ—(xﬂ)@

dx dx
-1 -1
= (x+1). =
( )(x+1)2 x+1

Again, on differentiating we get,

1
d
_ﬁ_ 3 (x+1j

Cdx? dx




17.
17.

d’y 1
=" 2
dx”  (x+1)

2 2
Yy _ (ﬂj
dx? dx

Hence Proved

If y = (tan”! x)?, show that (x* + 1)? y2 + 2x (x> + 1) y1 =2

2
Given that: y= (tan_lx) , therefore,

2 1 2tan”!
ﬂ = i[(tan"lx) } =2tan 'x- > = an 2x
dx dx 1+x 1+x

= (1 +x2 )d_y =2tan 'x
dx

= (14222 L L 2) o
X

d’y dy . 2
A e T

(
(1P L (14 )2
(

+

=2
dx dx



