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Class XII : Maths
Chapter 5 : Continuity And Differentiability

Questions and Solutions | Exercise 5.5 - NCERT Books

Question 1:

Differentiate the function with respect to x.

cos x.cos 2x.cos3x

Answer

Let v = cosx.cos 2x.cos3x

Taking logarithm on both the sides, we obtain

log v =log {i.:us x.cos2x.cos 31‘]

= log v =log [cus x:'l + Iog{cu'.-; 21‘} +log {-;:{}5 3x]
Differentiating both sides with respect to x, we obtain
lﬁ 1 1 . d

= -i(CﬂS.‘C}+ -i{m52,r}+ —(cos3x)
vde cosx dx cos2x dx cos3x dx
- @ =y[— sinx ~ sin 2x -i{lr B sin3x i 3'1{]:|
oy cosxy  cos2xy oy cos3x o

S = —C0SX.C08 2x.cos 3y [tan x+2tan 2x + 3tan 3.r]
[

Question 2:

Differentiate the function with respect to x.

\/ Go)-2)
l:_r—3][x—4}{x—5]

Answer

LttJf‘=‘j[ (x=1)(x-2)

x=3)(x—4)(x-5)

Taking logarithm on both the sides, we obtain

Class X1l MATH www.esaral.com



User
Typewritten text
Class XII : Maths
Chapter 5 : Continuity And Differentiability

User
Typewritten text
Questions and Solutions |  Exercise 5.5 - NCERT Books

User
Line

User
Line

https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle


*e’Sa ra | JEE | NEET | CLASS 8 - 10 Download eSaral APP [

ogv=Ilo [x—l}{-'f—g}
e g\/{x—s}{x—*‘l(r-”

(x=1)(x-2) ]
(-

= logy= %[Iog{[x— ) (x- 2)} —]0@{{.1’—3}{1—4](.1—5]}]

= log V—llog
2

= log y = %[Iog[_t—l]+Iog[.x—2}—Iog[x—3)—Iog[.x—4}—log[x—5}]

Differentiating both sides with respect to x, we obtain

1 d 1 I |

——fx =1 — —(x=2}- —(x-3
Ldy 1) x-1 d.x(x ]+x—2 dx(x ) x=3 u’x(l )
ydy 2 1 d 1 d
: - —lx—4)- —(x-35

x—4 (.‘{I’(r } x=35 afr[r }

$Q=£[1+1_1_1_1]
dy 20 x-1 x-2 x-3 x—-4 x-35

cdv 1 (x-1)(x-2) [l L IR SR I}
e 2\Y(x-3)(x-4)(x-5)[x-1 x-2 x-3 x-4 x-5

Question 3:

Differentiate the function with respect to x.
(logx)™

Answer

Lety= {Iﬂgx}m"

Taking logarithm on both the sides, we obtain
log y = cos x-log(log x)

Differentiating both sides with respect to x, we obtain
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=

N

- = i[cos x)x log(log x)+cos.xx i[lng[log 1}]

yo=1-
v‘l'—-&|

d
— o x
log x dx[c‘&})

:_v[ sinx lug(lugx] y LO8X ]}

ﬁ =—sinxlog(logx)+cosxx
v dx

]

5=

logx x

;‘L = (log r}{ cosy —sinxlog[l@gx)}
AN

xlogx

Question 4:

Differentiate the function with respect to x.

x.‘l: EHIIII
Answer
IJEtJ" — x.‘r _ zxinx

Also, let x* =y and 27" = v

LV=U=V
dv _du dv
de dv dr
u=x

Taking logarithm on both the sides, we obtain
logu = xlogx
Differentiating both sides with respect to x, we obtain
1 du d d
—— = —[x)xlogx+xx—/logx
u dx Lir[ Jxlogxtxx (log }}
i |
= ——=u|Ixlogx+xx
ix X

£

i
= =x" (logx+1
T x*(logx+1)
du
= —=x"(1+]
W x(+ogx}
v=25inx

Taking logarithm on both the sides with respect to x, we obtain
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logv=sinx-log2

Differentiating both sides with respect to x, we obtain

%-%:]Dgz-%{sinx]

dv
:;»d—:vlogimsx

As
dv ;
S cosxlog2
dlx
fh: x sinx
== =x"(14+logx)-2"" cosxlog2
dx

Question 5:

Differentiate the function with respect to x.
{r+3 ¥+4} {.I-i—flr

Answer

Lety = (x+3) (x+4) .(x+5)°

Taking logarithm on both the sides, we obtain
logy =log(x+3) +log(x+4) +log(x+5)’

= logy =2log(x+3)+3log(x+4)+4log(x+35)

Differentiating both sides with respect to x, we obtain

ldy_, L-i[ +3)4 +3L. i( +4)+ 4Li{x+s}
¥ “dx x+3 dr x+4 dr x+35 o

dy {2 3 4}
=—=¥ + +

dx x+3 x+4 x+5

dv 4| 2 3 4
3) (x+4 5)'.
:}uir (T+ {1+ ]{x+ ] {r+3+.r+4+,~:+5}

dv e (x+4)(x+5)+3(x+3)(x+35)+4(x+3)(x+4)
= e T o) sy [ (+3)(x+4)(x+3) }
3%:{I+3}{x+4} (x045) - [2(x" +9x+20) +3(x* 4 8x+15) + 4(x* + T +12) |
% =(x+3)(x+4) (x+5) (94 +70x+133)

Class X1l MATH www.esaral.com 4
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Question 6:

Differentiate the function with respect to x.

[ ]T (1+1]
x4+—| +xt
.

Answer

x 1
AP

Lety=|x+—| +x+
X

i I+
Also, letu=[x+lJ andv=x" "
X
V=tV
:}ﬁ=ﬂ+d—v (1)
de  de dx

Then, u = [1 +l]
x

1Y
= logu = Iog[x+—]

X

1
= logu=x log(.r +—_]

X

Differentiating both sides with respect to x, we obtain

Class X1l MATH www.esaral.com 5
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—I-@—i{x}x]og[x+l]+rxi Iag[r+l]
u dvdx x/)  dx S ox
1 du

1 ] fd |
= ——=lIxlog| x+— |+xx —|x+—
w oy x [ I] cx X
X+—
X

dn 1 X 1

= —=ulog| x+— [+ % 1=—

elx x [ I] x
X+

1| %' =1 |
X+ — —— +log| x+— .2
x] | x +1 g[ xﬂ { }

()
= logv=log|x

1
:>10gv=(l+—]|ogx
X

Differentiating both sides with respect to x, we obtain

Class X1l MATH www.esaral.com
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1 dv el 1 1Yy d
f—= (1+ J xlugx+[l+ ] log x
vodv | dx X x ) dx

1 dv 1 11
= ——=|—— |logx+|1+—|-—
v odx x” x,) x

1 dv logx 1 1
= ——=———t—+—
v dx X x X
dv [—logx+x+l}
==y
dx x°
.’11-1\ —_ ]
:}a‘v:x[ _Tg[x+1 jlugx] -(3)
dx x°

Therefore, from (1), (2), and (3), we obtain

dy | ]]’" -1 [ 1] |:"l.:[.r+]—log.rJ
—=|x+— —+log| x+—|[|+x —_—
dx [ x| xm+1 X x

Question 7:

Differentiate the function with respect to x.
(logx)" +x"

Answer

Let y = (log x) " e

logx

Also, letu =(logx)" andv=x

R TES TR Y
de de dx
u = (log x)*

= logu = Iﬂg[{lug 1}}
= logu = xlog(log x)

Differentiating both sides with respect to x, we obtain

Class X1l MATH www.esaral.com
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| du d d
log(logx)+ log(lo

e (x}x og(logx)+x- [l ({gx}]
:}ﬁ=u 1xlog(lo x)+x- L —{lnﬂx}

dx ellog log x dx

i | |
= —=[log log(logx )+

dx ( bx} g(logx) Iugt x:|
o =(log x)' Iog{]ng 1z:}+

elx log x
_, au d (IOE ]1 Iug{lngx}-lugx+11

elx i log x

f; (logx)’ '[I+Iogx.log{10gx)]
y=x"E"

= logv= Iog(x'"g'f)

= logv =log xlog x =(log x}:

JEE | NEET | CLASS 8 - 10 Download eSaral APP '

Differentiating both sides with respect to x, we obtain

8- ]
I
-!

i: =2(logx)- ic{lug x)

= r:ﬁ::EV{I{:rg;J:]- :
x

dx
= @ — Exlugx Iogx
X
= % =2x""".log x (3)

Therefore, from (1), (2), and (3), we obtain

e (log x]r I [l +log x.log(log \"}] + 23" log x
X

Question 8:

Differentiate the function with respect to x.

Class X1l MATH www.esaral.com
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(sinx)" +sin"' Jx
Answer
Let y = (sinx)" +sin "' vx

Also, let = {sin x}x and v =sin "' \f’J_c

Ly=u+v
L _dn b 0
dr v dx '

u=(sinx)
= logu = log (sin x]t
= logu = xlog(sinx)

Differentiating both sides with respect to x, we obtain

ldu d . d .
=== E(x}x log (sin x)+x xg[log{sm x}]
= % =u|:] -|ﬂg{5inx]+x-sinx -%{rﬁn 1}:|
du R X x
== (sinx) [log(sm x)+ - ~cosx}
3?=(sin .r}x{xcotxHDg,sin x) -(2)
X

v=sin"x

Differentiating both sides with respect to x, we obtain

- @_ 1 ] 1
de AJl1-x 2\"’;
v 1
o (3)
X E\Ix—x‘
Therefore, from (1), (2), and (3), we obtain
dy _

— =(sinx)" (xcotx+logsinx)+
dx

|
24x—x"

Class X1l MATH www.esaral.com 9
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Question 9:
Differentiate the function with respect to x.

sinx

A (sinx)”
Answer

]_.Cl y= xsinx + [Sinx}mmx

nx

Also, let = x""" and v = (sin _t}m"

LyV=u+v

:>Q =ﬁ+£ (]]
de  dx dx

3= -Tb'iﬂ.t

:> ]Ogu — Iog(xsiux]
= logu =sinxlog x

Differentiating both sides with respect to x, we obtain

ldu d d
——=—(sinx)-logx+sinx-—(logx
i dx ( } & a{x( & ]
di [ . l}
= —=u|cosxlogx+sinx-—
dx X
du . sin x
= —=x""cosxlogx+ 2
s [ clog+ 21 } )
v= {sin x}u'm

= logv =log(sinx)""
= log v = cos xlog(sin x)

Differentiating both sides with respect to x, we obtain

Class X1l MATH www.esaral.com 10
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lav d . d .
T E(COS x ) log(sinx)+cos x x E[Ing[sm x)]
= i =v {—sin x.log(sinx)+cosx- Sitl] . i_ (sin x}}
dv ‘m[ . . Cos X }
= —=(sinx)"" | —sinxlogsinx+———cos x
e sin x
dvl - ey . .
= ——=(sinx)"" [~sinxlogsinx +cotxcos x|
A
ﬂﬁ:[sin x)"" [cotxcos x —sin xlogsin x] (3)
X

From (1), (2), and (3), we obtain

dy - sin x . * ) .
T} =x™""| cosxlog x + +(sinx)™" [cos xcot x —sin x log sin x]
ax iy
Question 10:
Differentiate the function with respect to x.
LC0ET 1-2 + I
x* -1
Answer
ICoEa 'x-z +]'
Lety=x"""+—
x -1
! X +1
Also, letw=x""" and v=
x =1
Ly=u+v
dv  du dv
a_dn @ (1)
dv  dy dx
U= I.I.l\.'l.‘lh.t

:> ]Dgu — Iog(x.'tl.'ﬂ\-.'(‘]
= logu =xcosxlogx

Differentiating both sides with respect to x, we obtain

Class X1l MATH www.esaral.com
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Ldu _d (x)-cosx-logx+x- d (cosx)-logx+xcosx- d (logx)
wdx dx ‘ & de' g ax &

du : 1
=>—=u 1-c-:lsx-I{:-g:r+.x-{—51nx}log.x+xcosx-—
X

du .
= —=x"" {cosxlﬁg.x— ¥sinxlog x+ cos x)

dx
du e .

= —=x""" cosx(l+logx)-xsinxl
o [wsx( og x)—xsinx ugx]

x +1
V=

x’ -1
= logv= Iog(x: + I)—I{}g{x: —l)
Differentiating both sides with respect to x, we obtain
ldv  2x 2x

vde x+1 x’—1
dv 2.‘(’(]‘1—]]—21{_‘(:4-])
(P

:>£=x1+]x —4x
de x -1 (x: +I][x2—l)

S 6)
dx (.,T:' _])
From (1), (2), and (3), we obtain
dy =y [cnsx[l +log x)=xsin xlngx]— A —
dx (f = |J
Question 11:

Differentiate the function with respect to x.

1
(xcosx) +(xsinx)s

Class X1l MATH www.esaral.com
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Answer

_ !
Lety =(xcos x]\ +(xsinx)s

1
Also, let u=(xcosx) and v =(xsinx):

Ly=u+v
dv  du dv
D=t —
de  dv  dv

u=(xcosx)

= logu = log(xcosx)

= logu = xlog(xcosx)

= logu = x[log x+log cos x|

= logu = xlogx + xlogcos x

Differentiating both sides with respect to x, we obtain

1 du _i{xlogx}+%[xlogcosx}

wdx  dr
= % :1.-H]ngx-%{x]+x-%{]ﬂgx]}+{lﬂgﬂﬂﬁx'%(f‘}+x'%(IGEG“SX]H

= ﬁ—{xmsx]x [logx-l+x~l]+{lagcnsx-l+x-
dx x

)

- % = (xcosx)" {(Iﬂgx+l}+{lagmsx+ a -(—sinx}H

COS X
ﬁ={xmgx]x[{|+|ngx}+{]ngcnsx—x[al‘lx}]
X
du P

=>— =(xcosx) [I —xtan x+(]ﬂgx+lngcn5x}:|
dhi ¥

= -—=(xcosx) | |-xtanx+log(xcos 2
" (xcosx)'[1-xtanx+log(xcosx) | (2)

Class X1l MATH www.esaral.com 13
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|

v=|{xsin x)
1
= logv = log(xsinx)

= logv= lIt::»g[nr sin x)
X

=logv= I—(I::rg x+ logsin x)
X

I I .
= logv=—logx+—logsinx
X X

Differentiating both sides with respect to x, we obtain

(o2) |+ tog(sin) -1

ﬂ{mg(smx]-[—xl

log (sinx) L]

D4 foganof
(sin.\')}

X osinx o

z

J+

]u’v_a’ ]lurr +EJ1I I]nr(ﬂin'r)
vde drelx & de| x =l
ldv [ di1)y 1 d
- = IO_L_,*.X"— — |+ —-—
v dx i el | x X dx
lﬁ—_l-:ng, r-[—LJ+l
vde | LX) x
1 dv 1
——=—(1-logx)+| -
v dx x'{ - ) { X

, I
= i = (xsinx) -

K —]ggx+—lﬂg[sinx]+xmtx

| 1-log x —log sin x)+xcotx

—
|

xXsinxy

x2

2

|
= §=(xsin.r}r [

[ 1-log (xsinx)+xcotx

|

dfv ) |
== (sinx)s

X

From (1), (2), and (3), we obtain

dy

Question 12:

Find i of function.
dx

Class XII MATH

(xcosx) [l — xtan x+log(xcos .x}]+[.tsjn x}i {

|

xcotx+1—log(xsinx)

2

X

|

www.esaral.com
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x4y =1
Answer
The given function is x4yt =1
letxY =uand y*=v
Then, the function becomes u + v =1
Sy (1)
dre  dx
w=x
= logu = Iog(x"')
= logu=ylogx
Differentiating both sides with respect to x, we obtain

1 d v
S Ic:g,‘r:Ti+y —{l-:n_g,r

1 dx

:~d— :f[lagx dy + ¥ ]}
el v x

A [logx£+£] -(2)
dx d  x

WV :_}.l'"

= logv= Iog(}' ")
= logv=uxlogy

Differentiating both sides with respect to x, we obtain

1 dv d d
=logy-—(x)+x-—(log
Y a0y g (x)rxgi(ley)
dv 1 dy
= —=v|logy-l+x-——
dx v odx
dv xdy
= —=3"|logy+—— I
dx g [ o ycir} G)

From (1), (2), and (3), we obtain

Class X1l MATH www.esaral.com
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! d ' ] v

xJ (Iogxl_F’]_]_F}.’- {Iog};_‘_i_}] :ﬂ
drx X N Vv dx

dy

= {x-" log x + xy"" } i
‘

= —{yx-"" + ) lug_}:)

cdv w4y log v
vy x logx + a0
Question 13:

Find Q of function.

dx
yr=xt
Answer
The given function is¥ =%
Taking logarithm on both the sides, we obtain
xlog v=vlogx

Differentiating both sides with respect to x, we obtain

]ug}'-%(x}+ x- %(Iogy} = lugx-%{y)tv-%{lugx]

—logy-l+x ! dl—lu x ﬁf}l+' !
sy v odx Sy
h FJ ) k
:}-]Ogy+£i:|0g,‘cﬂ+i
v ox de  x
)
:;u(i_mngﬂ:i_mgy
LV dr X
- x=ylogx ﬁ:y—xlog.v
¥ il x
cdy _y[y-xlogy
Tdy x| x—vlogx
Question 14:
aj.‘

Find € of function.

Class X1l MATH www.esaral.com
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(cosx) =(cosy)"

Answer

The given function is(cosx) =(cosy)’
Taking logarithm on both the sides, we obtain
vlogcosx = xlogcos y

Differentiating both sides, we obtain

logcosx-—+ y-—(logcosx)=logcos y-—(x)+x-—(logcosy

& v ! d_TI: & ] geoss .nir( } afw( € ]

jlngcosxﬁ+m-L-i(msx]—lﬂgmsv-Hr- : -i[cosy}
dy T ocosx dy L Cocosy dx
ﬂf}' ¥ . X . ﬂ'l’

= logecosy —+——[—sinx)=logcos y+——[—sin y)-—

¢ dr  cosx [ } = "7 cos_v[ ' ] dx

= logcosxﬁ —ytanx = I-:rgw:{!rsy—xi:.si,nyﬁ

elx clx

= (log cosx+ xtan y) % = ytan x+ logcos ¥

_dy  ytanx+logcosy

Cdy xtan y+logcosxy

Question 15:

dv
Find dlx of function.
xy = )

Answer
_ i-w]

The given function is ™ = €

Taking logarithm on both the sides, we obtain
log(xy)=log(e" ]

= logx+logy=(x-y)loge

= logx+logy =(x-y)xI

= logx+logy=x—v

Class X1l MATH www.esaral.com 17



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle


*‘e’Sa ra | JEE | NEET | CLASS 8 - 10 Download eSaral APP [

Differentiating both sides with respect to x, we obtain

d dy
—(logx)+—(logy)=—I(x)—-—
cir{&] d(g} n’x{} dx

11l _, &

X wydx dlx

1

:>»[1+l]d'1 =l-—

¥y Jdx x

(J=+1“‘£_1—1

Ly Ja’x x
dy _y(x-1)
o x(y+l1)
Question 16:

Find the derivative of the function given by ./ (x) = (] +xj(] +x3}(l+x*)(] +xs) and hence
fina”/ (1),

Answer

,f‘[x}={l+x](]+x3}{l+x*)(]+xs)

Taking logarithm on both the sides, we obtain

The given relationship is”

log f(x)=log(1+x)+log(1+x")+log(1+x")+log(1+x*)

Differentiating both sides with respect to x, we obtain

Class X1l MATH www.esaral.com
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1 d -
1 )' L/ (3)]=

(
1'(x

d
log(1+x)+
“log(1+7)

()= ()

) l+x oy

1

—2x+

| N
o lng(l+x')+

| d

14 x°

d 'Y

I

+x°

4-41‘3+
l+x

2x

l+x

{:xlng(l +x")+

1
[]+ )+]+x‘ elx

! m ~Hx’}

4x°

)

8x’

+

;‘lng(ltﬁ)

Laxt)e— L

1+ x

;fTﬂ=U+ﬂU+fHH¢ﬂU+f{ L,

I+x 1+x° 1+x*

l+x‘g}
1 2x1 4x1® 8xI”
+ +—
1+1 1+1

1+1 1+

Hence, f"(1)=(1+1)(1+17)(1 +1")[1+1“]{

1243}
—t—t—4—
2

=2><2>Q2><2[
2

:16X[1+2;4+3]

15

=16x—=120

Question 17:

Differentiate (x; —5x +3)(x‘ +7x+9)in three ways mentioned below
(i) By using product rule.

(ii) By expanding the product to obtain a single polynomial.

(iii By logarithmic differentiation.

Do they all give the same answer?

Answer
Lety =(x° —5x+8)[x" +7x +9)
(M
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letx” —Sx+8=wandx' +Tx+9=v

Ly=uv

dv _au A g ,
:’afx_a!x v+u I (By using product rule)
:Q:i(f—Sx+3)-(.x'1+?x+9)+[x:—5x+8)-i[x3+?x+9)

dv ox e
3%:(2.‘:—5]{13+?x+9)+(x3—51+8){3x3+?}
:>j;:2x[x3+?x+9)—5(x"+?x+9]+x:(3::3+?]—Sx(3x:+?)+8(3x:+?)

— j" =(2x* +14x° +13.x)—5.x-‘ —35.x—45+(3x* +:«';,H)—15x‘—35x+24.~x2 +56
Ay

ﬂ =5x* 200" +45x° = 32x +11
dx

(ii)

y= (xz ~Sx+ H)(f + T:r+9)
=x" (x4 ‘?.r+9] —Sx(x" +7x +'=)] +3(x" +7x+ 9)
=x"+7x" +9x" = 5x* —35x" —45x+8x" + 56x+ 72

=x =5x+15x" =260 +11x+ 72

dy  d

S E(x-‘ = 5x'+15x° - 2637 +11x+72)
v«
Ay sy 159 ) -26 9 () 118 ()4 D
_ci'r(x ] J{br(x )+IS(£T(I) zﬁn{x[x ]+”ci1f{x]+cir{n]

=5x = 5xdx  +15x3x" =26 2x+11x1+0
=53 —20x" +45x7 —52x+11

(i) }’=(.T"—5,‘:+BJ{.T"+?.T +9)
Taking logarithm on both the sides, we obtain
log v = ]Dg(x: —5x+8)+log(x"+7x+9)

Differentiating both sides with respect to x, we obtain
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r::gzilng(xj—5x+8)+ilng(x"+?x+9]
::a]—ﬁ=ﬁ;-i(x:—5x+8)+;-i(x’+?x+@]
vdx x—-5x+8 dx X +7x4+9 dx
:bﬂf‘l":y[ - ] «(2x - 5)+ ] x(3x3+'?):|
dx ¥ —5x+8 ¥ +Tx+9

& &

D . ‘ [ 2x-5 3x° 47
:>—=[x'—:ax+3)(x' +?x+‘}) x?—ISx+S x"j?:+9}

o 1 (2x=5)(x" +7x+9)+(3x* +7)(x* - 5x +8
— éﬁ:(x'—ix+8}(x +?x+9) ( }( - ) ( ‘ )( )
dlx [x' —5x+8](x' +?x+9]
(‘ﬁ) 3 i 2 2 2
= =23+ T4+ =5+ Tx+9)+3x (2" = 5x4+8)+T7|x" —5x+8
=2 )-5( )43 ( )+7( )
N4 =(2x* +14x% +1 Ex)—sx-‘ —35x—45+ (3x* ~15x° +24x‘*]+[7f —35x+5ﬁ)
dx
:Q:Sx*—zﬂx-‘wﬁf—ﬂxﬂl
fray
il
From the above three observations, it can be concluded that all the results of dx are
same.
Question 18:
If u, v and w are functions of x, then show that
d i v W
—{H.l‘.‘ﬂ'} = e VW A L — W Y, ——
dx dx dx

in two ways-first by repeated application of product rule, second by logarithmic
differentiation.

Answer

Lot ¥ EHVWE u.(v.w)

By applying product rule, we obtain
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b _du 1.}“;_ W)

dv  dx
dv  du av adw . .

= =Wl WY — Again applying product rule
o L{r .:.{J (Again applying p )
dv  du dv v

= VWU — WV —
de oy dx b

= u.v.w

By taking logarithm on both sides of the equation , we obtain

log v =logu +logv+logw
Differentiating both sides with respect to x, we obtain
1l dv d d

—= log )+ logv)+ log w
yd’.rcix[g]dx{g} {g}
I_ la’u ldm Iﬁ
¥ u vdx w oy
Sy (Ldu, Ly L)
dx wde vde wdy
L L 1)
i e vde wds
cdy  du dv dw

. = VWA WAV
e dx dx e

v _
dx
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