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Exercise 5.7

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

1. X +3x+2

Solution: Let ¥ =% +3x+1
First derivative:
£=21'+3X1+D=2_1;+3
ax

Second derivative:

2. x°
Solution: Let ¥=*

Derivate y with respect to x, we get

dy :
= =20x°
ax

Derivate dy/dx with respect to x, we get

-ﬂrj V d e
— =—| — : =2|:|><19x13 =38Dx13
ax o \ d_\._-:.
3, XCosx
Solution: Let + =*F05*
dy _d d
— =X—CO0SX+COoOSXx—X
ax oax dx

— —XSnX+cosx

Now,

dy dia&\ 4, . |
— =— — |=——|xsmx)+
ax axl ax) ax

d
—Cos X
ax
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d . . d .
— | X¥—sSnX+s8AxY—x | —snx
— ax X

—XCOSX— Sin X —Ssin X

—xeoosx—2sinx

—I:_Tcus x+2sin _T]

4. log x

Solution: Let ¥ =legx

5 x log x

Solution: Let

- [_TI:DS x+sin .TJ —sinx

v=xlogx

dv  sd d -
—=x —log x+log x— x~
e e x

X l+ log x(3x7)
- T

xt +3x log x

—=—|x" +3x"log x|
o odx; :
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&'- ’) rﬂl- Foa Y
—x +3—(x logx|
= ax ax ’

a1 al- al- -
2x+3| x¥ —logx+logx—x
o ax

- )
L ]. . )
2x+3 _":‘.—+|:10g x)2x

— \ X JI

" e

2x43 I:.T+ 2xlog .T:l
— 2x+3x+6xlog x

_ Sx+6xlogx
.TI:5+ blog .T]

6. € sinfx

1 ) — L -,
Solution: Let ¥ =¢ Stn-x

Q:LI

. d . : d .
— =g —sindx+siniv—e
ax ax ax

. d , .
g cosfx—Sx+sinSxe’

= ax
=g cosSyxS+etsinsSy

g I:E cosSx+sin 51’]

Now,
dy .d, , . , .d .
—=¢ —|ScosSx+sindx|+(ScosSx+sin Sx|—e”
ax ax C ax

e [5[:—5in J:] #=A+ I:cus 51’] XS} +I:5 cosSx+sin 51’] e

g [—25 sin Sx+5cosSx+5ScosSx+sin 51’)
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g [IUCDS Sx—24sin 51’]
2e* [5 cos3Sx—12sin 51’)

7. e cos3x

Solution: Let ¥=¢€ cos3x
@ _ = d d .
_f:EHfCDEEI'l-CDEB_TfE"
ax ax e

g™ (—sin3x) i (3x)+cos 3xe™ aii (6x)
= ax X

¥ sin3xx3+cos3xe %6

g™ [—3 sin 3x+6cos 61’)

— =™ i[—?rsin 3x+6cos3x)+(—3sin3x+6cos 3xji e
dx” dix dx

g™ [—3 cos3xx3—6sin3xx 3]+ I:—?rsin Jx+6cos 33:) e %6
g™ I:—E?' cos3x—18sin3x—18sin3x+36 cn&h’j

_ 9™ [3 cos3x—4sin 3.1:)

1

g tan x

R
Solution: Let ¥ =tn Xx
aﬁ.'_ 1
dx 1+
dv di 1

axt  dx\ 1+ )
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. o d d . -
14+ )= (1) =12 1+
(1+x7 ) — (1) -1—(1+x')

(1+: )

[:1+ X ]>< 0-2x

(1+2)

—2x

_(1+2)

9. log [lug .1']

Solution: Let ¥ =1og(log %)
dv 1 4

e —logx

-al_-'f ]_DE x d_-'f

I:Jrlng 1]& [l] —lgx[xlﬂg x]

dly _
. dx (xlog x]l
[.ﬁ:lng_ﬁ:][:ﬂ]— [.t%log x+log 1% xJ

=
a

_ [_ﬂng .r)
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sin I:lug J:]

10.
Solution: Let y=sin(log x)
dy d
—= logx)—(log x
— cos(log 1]{2{1’[ og x
1
Cos IZlclg J:]_—
= x
cos [lng .'l.’:]
= X
Now,

d d
dly _ XE Cos I:log .T] —Cos I:lag Jr] Ex
ax x

x[—sin ['log.ﬁ:]:ldi_[log x]—cnslilog x]><1
: -

= x5

—xsin I:lng x)l— cai[lag x]
+
= _T:

—[ﬁin [lng J:] +cos [lug x]:l

— .-II.- -

d*v
—+v=0.

11, If ¥ =3cosx—3sinx, prove that ¢

Solution: Let y=5cosx—3sinx (1)

ay .
— =—Ssinx—3cosx
ax
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)
dv .
—=—Scosx+3sinx
ax

_ —(5cos x—3sin x| = 7% [From (1)]

dly
r=cos T eI -
12.If ¥ =9 % Find < interms of + alone.
a1
Solution: Given; & =% *

OF X=COSY.......... (1)

dp_ -1

E:xn'l—xz

1
= A1=eo" Y mrom

= =—Cosec ¥

. &'- ;
—==——1/cosec y)
ax” ax ’

aiL.
—| —cosec yoot v—
ax

_ cosec ycot _:L'[:—CDS ec y)

— —Cos ec:}' cot v [From (2)]
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13 If v=3cos(logx)+4sin(logx), show that

Xyt +y=0

Solution: Given function is
v =3cos(log x) +4sin(log x)

()

Derivate with respect to x, we get
E =1 =—3sin [lng _1:] ilugx+4cns [lag_rjilug x
ax ax ax

1, = —3sin [:lr_'ug x_]%+—'1 cos [:lng 1]%

! [—3 sin(log x) +4cos(log 1]]

x, =—3sin(log x) +4 cos(log x)

Now, derivate above equation once again

d . . d . .

— (x| =—3cos(logx|—log x—4sin|log x| —log x

a”rL 1) [log :lc:.n"x . [log Ja"x s

Ii[}ﬂ+}'1i__ﬁ::—3c05[1c+gx]l—iisiﬂI:lng 1]1
ax ’ oax a ¥

[3 cos [lng_ﬂ:]+4 sin [lng_ﬁ:)]

X

P+ 1 ==

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

022731 =7 [sing equation (1))

This implies, * ¥2 721 7Y = 0

Hence proved.
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14, 1f Y=4¢7 B ghow that
dy | . @y
——|m+n|—+nmpy=0.
axs L ax
Solution:

d_—"lrl—[:m+3fjﬁ+m}:-}'=ﬂ
To Prove: &x ax
v=~Ae" +Be™ ()

L & a x @
= = Ad™ — [mx)|+Be™ —(mx |: —e =& _flz"hj:|
o a".TI: :l cix[ J ax ax

&

dx Ame™ +Bne* (2

Find the derivate of equation (2)
dx Ame™ m+Bne®.n

- Ame™ +Bnte® ...(3)

d'y -
— —I:m+rr]—f+mn}'
Now, L.H.S.= ax ax

(Using equations (1), (2) and (3))

B Am'e™ +Bn'e™ —(m+n)Ame™ +Bne™ +nm ["..L‘ILE.*J +B e‘”‘r\]

— Am'e™ +Bute™ —Am*e™ —Bnme™ + Amne™ —Bn'e™ + Amne™ + Brme™

=0
=R.H.S.

Hence proved.

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

)
m BYJ U S NCERT Solutions for Class 12 Maths Chapter 5 Continuity and

The Learning App

Differentiability

15. 1f ¥ =302 ", show that

dly

ST

ax”
Solution:

y=300e" +600e7* 1)

al'-L.

_ 500(49)e " +600(49)e "
=>

d—‘ =49[500¢™(7)+600¢™ |

ax

= #9% [Uing equation (1)]

dv

= dx :49.}'
= Hence proved.

E‘TI:_T+1] =1

16. If * show that
dy (@)
dxt ldx)
Solution: Given: o [Iﬂjzl
1
g =
So, x+1

Taking log on both the sides, we have
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1
x+1

loge' =log

vioge=logl-log [J:+1)

yv=-log (J:+1]

—=————|x+1

ax J:+1a".1’[1 J

-1 -1
—=(x+l1
= x+1 I:-Il J
Again,

d4 |
—=—(=1}x+1] —(x+1
© = (1) (1) L )

&
ﬂ: 1

So, dx”  (x+1)

dy_ 1
Now, LH.s. = & (x+]

@y (1Y _ 1
AndRHS, = " T )
LH.S.=RH.S.

Hence proved.
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N SR BT
1716 2 =1 s ghow that
[ +1) 3, +2x(x" +1) 3 =2.
. . v=|tan™ _1:']:
Solution: Given: : A (1)

Represent y1 as first derivative and y2 as second derivative of the function.

. E . &2 R
1y =2 tan 'x)—tan x
L 4 d_-ll.-

) =l )

ax

:L'l = ’}[?tﬂ.ﬂ_l _'{:ll
and : N+

Jtan " x
= 1+.T:

(14 ¥ = 2tan” x

So,

Again differentiating both sides with respect to x.

f 7 rﬂl- 'ﬂr i 3 1
(14x" |—y +3—(1+x" =2 -
' “dx dx* $ 1+x
L 2
(1+x" |y, + 1.2x= 5
' : 1+x°

(1433 ) 3y + 2004 (14 27) =2

Hence proved.
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