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CBSE Class-12 Mathematics
NCERT solution
Chapter - 5
Continuity & Differentiability - Exercise 5.7

Find the second order derivatives of the functions given in Exercises 1 to 5.

1 ¥ +3x+2

Ans. Let V= _'u;: +3x4+2

al-.L.
— =2x+3x14+0=2x+3

ax
d*v  d ()

= == =2x1+0=2
o axl qax

z_xji

av 0
= = 20x'
ax
d'y _d[d
= — L =—| — |=20x19x" =380x"

dx”  dx dx)

.

3. xCcosXx
Ans. Let V=XC0O5X
& d d

— = X—COSX+COSX—X = —¥SinyY+ COsY
ax ax ax
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) 4
dyv d 1 g, . . d
- —==— — =——|xsinx|+—cosx
ax ax\ ax) ax S ax
| a
= —i X—sinx+sinx—x |—sinx
| dx dx |

—(xcosx+sinx)—sinx
= —XCOSX—SMX—sSnXx
= —XCOosxX—2smx

= —(xcosx+2sinx]

4. log x

Ans. Let v=1og x

@1
dx x
) ro \ 7
&'_;L di1 : o -1
— F=—|—|=—=x
ax ax\.x,/) ax
dhy -
= —==(-1) X =
ax” X
5. x"log x
Ans. Let = X log x
QEL- 2 d d
— =x —log x+log x— x~
dx Fri ax

.1 .
= x . —+logx|(3x"|
N uaty
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= x +3x logx

-ﬂl— iy a ;oA ’ )
= ——=—|x"+3x"logx|
axs oax; :
d , d; -
= —x"+3—|x" log x|
ax ax '

A Fir -
2x+ 3i x —logx+logx—x
ax ax

=
i !

[ 1 p . |
=2x+3 x.—+(logx)2x I
Lox T

= 2x+3(x+2xlogx)
= 2x+3x+6xlog x
= Sx+6xlogx

= x5+ 6log x|

Find the second order derivatives of the functions given in Exercises 6 to 10.

6. 2" sin Sx

Ans.Let 1= g"sin &+

a_d oo s d s
=g —sin3x+sind3x—e

dx ax ax

g cosdx—Sx+sinSxe =& cosSxxS+e sinSx

oax

¢" (ScosSx+sinSx)
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-
&

dv 4. . ... .. . .. .d .
= —— =g —|Scosd3x+sinSx|+|ScosSx+sin Sy |—e
ax” ax ) L ax

= e [5(—sinbz) X 5+ (cosbx) x 5] + (bcosdbz + sinbx)e”

g (—25sin Sx+5cosSx+5cosSx+sinSx)

g (10cosSx—24sin 5x)

»
X - [ -

2e" (5cosSx—12sin 5x|

7. ¢~ cos3x

Ans. Let v = g " cos 3x

a'-'l_' o lﬂ; ﬂl‘ fx
- :E‘“fCD531’+ED53IfEM
dx ax ax
e d . s G e
=g |—sin3x|—|3x|+cos3xe” —(bx)|
3 - &lx- : : EI.T . .

= —g "sin3xx3+cos3xe T 6

= €% (—3sin 3z + 6 cos 3x)

4 , . , d s
= ——=¢ —(—3sin3x+6cos3x)+(—3sin3x+6cos3x)—e”
e I y L “dx

- o (—3cos3xx3—6sin3x%3 )+ (—3sin3x+6cos3x)| e %6
= g™ ['_—Ei' cos3x—18sin3x—18sin 3x+ 36 cos 31’_']

= 9¢™ (3cos3x—4sin3x|

8. tan~' x

Ans. Let 1 = tan -1 x
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dx\ 1+ x )

(1+23) L (1) =1L (1427)
= * ax ax -

=

[..1 2 ..].

[1+ X ]:x:[] 2x —2x

=

(142 (144

9.log(log x|

Ans. Let y=log(log x|

dv 1 4 | d - 1
L —= —logx |- —1 X|=———
dx logx dx | dx °g /() flx) dx f[ _|

11

logx x xlogx

2. | xlogx)— —(xlog x|
= &V _- Tde T dv '

- Bl

dx (xlog x)

d d
[ xlogx [D]—' x—log x+log x— x
| ax dx |

=

[ xlog x|

— [ac %+log T X 1}

(zlogz)?
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_ —[1+log x|

(zlog z)?

10. sin(log x|
Ans. Let v =sin ['_lng .1’_']

2 cos(logx) - (log )

ax X

= coslog J':_']-l = —EDE['IDE )

X X
d 1 .] 1 .] d
2. x—vcos|log x|—cos|logx)—x
= 4’} __ax ' ' ' T dx
dx” x

x| —sin(log .Tﬂi_ [log x| —cos(log x) =1
= x . Lot . . .

=

x*

. .| . :

_ —xsin (log x|——cos|log x|

= . 'S . .
2

) —[sin (log x|+ cos(log .T_']_I

=

x*

- . 1
11.If v =35cosx—3sin x, provethat —_— + =)
dxt
Ans.Let v=3cosx—3sinx ... 6)
oAy L
. —=—Ssinx—3cosx
ax
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dv . .
= ——=—Scosx+3sinx
ax”
= —(5cosx—3sin x| = —V [From eq. (i)]
::’ &l_ ':_I: =—:_|_
v
d*v
= —=+1 =0
e
12.If vy =cos™ x Find = 1 _in terms of V' alone.
ax”
Ans. Given: J;:.:.:.g'l x
= X=CO3} ... @)
dy_ -l
dx 1—
-1
= —p=———=—= [From eq. (i)]
sfl—cos” v
-1 -1
- ——=——=—Cosecy .. (i)
afsin®y SV
d*1 . :
= ——=——/|cosec V|
ax” ax '

= —i —Ccosec yeoot v—
ax

cos ec ycot V| —cosec V)

—cosec ycoot v
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[From eq. (i1)]

13.1f y =3cos(logx)+4sin(log x|, show that 'y, +xay+ =0
Ans. Given: v =3cos(logx|+4sin(logx) ...()

av o . d . . d
. —=1 =—3sin(logx|—logx+4cos|logx|—Ilogx
ax ' Cax ' o ax

= 1, =—3sin|log .T_']l+—1 cos(log x| 1. il_—H sin(log x| +4cos(log _1:_']_|
= X x- d

= x), =—3sin(log x| +4cos(log x|

Now —|xy, | =—3cos(log x)—log x—4sin|log x ) —log x
ERASet . e . )
d . . d . . o 1

= x—(1 )+ —x=—3cos(log x) ——4sin(log x)—
ERCLY E» . 5 . -

EH cos(logx)+4sin (log .T:]j

+
= x(x,+1 )= ~[3cos(log x)+4sin(log x) |

= x(x,+3;)=—y [Fromeq. ()]

-

— x"1, +x; + v =0 Hence proved.

o

-
¥4

et

. v
—|m+n|l—+nmy=10.

14. If V= As™ +Re™ _ show that a
L ax

ax

]

Ans. Given: 1 =2Ag" +Be™ ....0)

Voo . ay
——(m+n)—+rm=10

To prove:

ax ax
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av —d .. d . d i fen @ L
o —=Ae" —|(mx|+Be” —(nx| T—e = =g ff[_l’_l|

d
dx dx dx | dx dx

& o
=  —= Ame™ +Bne™ ...(0)

Again = Ame™ m+Bne” n

ax
= Ame™ + By g™ ....(310)

=1
a

av . .y
Now, L.H.S.=__— —(m+n|—+mnmy
axs Cax

= Am?2e™ + Bn2e™ — (m + n) (Ame™ + Bne™) + mn (Ae™* + Be™)

Am2e™® + Bn2e™® — Am2e™® — Bmne™ — Amne™® — Bn2e™ + Amne™® + Bmne™®

=0
= R.H.S. Hence proved.
. TE o d'v
15.If y= A00g -+ 600" - show that ~ =404
ax” i
Ans. Given: 1 =300e * + 6002 F s @
D 50087 (7)+600e7F (=7 =500 (7) €7 — 600 (7) e
En 7 =
2
= % = 500(7)e™(7) — 600 (7) e~ (—7) =500 (49) €™ + 600 (49) e~ "*
2
= =¥ = 49[500¢™ + 600 7]

= 49y [From eq. (i)]

o
ax

-
i

el

= = 491 Hence proved.

[ )
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]
[ )
L

16.If & | x+1) =1, show that d_ —=l=1.
' ' e dx)

Ans. Given: ¢* (x+1)=1

. 1
= g =
x+1

1
x+1

Taking log on both sides, loge' =log

= yloge=logl-log|x+1]

= y=—log(x+1)

dv 1 4. . -
- o= —(x+1) =
dx v+1dv Cox+1

=(x+1)"

- -
e

] -3 . . -ﬂ' PN ..y R-l -ﬂ' . ._
and E5 = (1) (1) 1) | () =) A ()

ax

f HLL ,
And R.H.S. = - = -
L) Lx+l) (2c4+1)

. L.H.S. =R.H.S. Hence proved.

-

17.1f y =(tan™ x| , show that (x* +1| v, +2x(x" +1]1, =2.
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Ans. Given: V= [ tan‘l _w;'] .......... @)
y -ﬂ' [ -ﬂ' . ] .oy i=l -EI' . ._'
. -1 -1 .. [ [
vy =2tan” x|—tanT x | — x|t =n xli — flx)
1= 2(tan” x)—tan” x| S =n{ ()] () |
oy 1
And :_L'l = 2[ tan _'{] -
' 1+
_ 2tan ' x
1+ %

= (1+) 1, = 2tan " x

Again differentiating both sides w.r.t. .

e d d. 1
|1+ |—y + 3y —|1+x" | =2, 3
' T ax ax ' 1+ x°
. 2
= [1+x" |y, + 12x= -
' ' 1+ x

= (1+x" | v,+2x(1+x"]=2  Hence proved.
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