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CBSE Class-12 Mathematics
NCERT solution
Chapter - 5

Continuity & Differentiability - Miscellaneous Exercise

Differentiate with respect to x the functions in Exercises 1 to 5.

1. (3¢ —9x+5)

Ans.Let y={3x" —9x+3|

w2 o 9(3x —0x+5) L (3 —9x+5)
ax ’ Code )

-ﬂll-' Y LU G nl d .._._
R = () ()

[F=]

e o B
= —=9(3x" —9x+5]
al-.'l:. “ L

- & 27(3%* ~9x+5) [2x-3]

ax

2. 5in” x+cos x

Ans. Let y =sin” x+cos” x = (sinx| +(cos x|

-

Y3 (sin x)”

sin x+6(cos x|

: - —COS X
ax ax ax
ay . 2 P

= — =3sin" xcosx—6cos” xsin x
ax

= 3sin xcosx(sinx—2cos” x|
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d d o
—log v=3— [L".DS leng[jx]}
[ ax -
1 dv d S o d 1
= ——=3|cos2x—log|3x|+log|3x)—coslx
V ax '_ i o T ax
1 dv d _ e -
= ——=3 cosx——3x+log(3x)(—sin x| —2x |
V ax '_ DX ax T Cax
1 dv ) . —
= ——=3 cosix_—.5—1sin Ixlog(5x] |
vde | Sx -]
av [ cos 2x , ]
= — =3y —2sin 2xlog(3x] |
ax '_ X ]
av ... Gwax|cosdx —
= —=3|5x]| I ——2sin 2xlog(3x| |
ax o X S

4. sin™ | 1ﬁ| N=x=1

Ans. Let v =sin™" | wl'q | =sin X
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-1 X
cos  —
Ans. Let 2
T N 2x+7
- X X -
Y 2x+7 —cos ——rcos 3T 2x+7
- = ax = - QX [By Quotient Rule]

2x+7 [ 2x+7)
— ax '
-ﬂil-'
dx
cos_li:
_ 2 1_1 2
iy \V2x+T. — 3 o X2
dz (2z+7)
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Jx+ ?

—_— -,I.f _'I|_"

[_2.1’ _'I

| o, - L -1 X
Y | 2x+T++jd—x cos E
dc | fa- 2 I+ T (2x+

- > X
C2x+ T +4d—x cos 1:
Y F QES (2x+

Cos

(] T

vls

1
\/4—x24/2x+7 T

3
(2z+7) 2

Differentiate with respect to x the functions in Exercises 6 to 11.

_1._\.'r1+5i11 x +nf1—sinx T
6. cot | | O=x=<—
_\.'rl+5i11 x —+f1—sin x | 2
Ans. Let }-:cgt_l_ \Ilr1+5m _'||_"+;\||Il1—51ﬂ - | < -::E ..........
:NL«,.'r1+ sif I—Jl—ﬁin x 2

, 2 X X .. X X
Now, .fl+sinx =,|cos —+5111 —+-51ﬂ;c05;

' x . 1;'; X . X
=, cos—+sin— | = Cos—+sin—
- o 2 2
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, X X X x
And .fl—sinx=,|cos” —+sin” ——2sin —cos —
3 3 3 3

i e x :‘ X X
= COs ——5sitn — = COS8 ——5i1 —
oy 2 2
f X . X x . x|
COs——+ 5111 — + C0s — — S —
) ) -1 y y 7
. Fromeq. (i), v=cot = = = »
X X x .ox

cO0s—+ sl — — Co0s5— + 510 — |
- 3 9 9

X 2 4 4 2/
.'-. l?l\.l
2cos —
-1 I
= cot =
. X
2sin — |
e 2
& -_';_%1: i
== V=cot cot— | = —
2) 2
dy 1 (1) = 1
dc 2 2
7. [lng 1’ oer x=1
Ans. Let v _[IDE T Res =] 1)
Taking log both sides, we get
= log y =log(log .1:_']'1:'gr = log xlog(log x|
d . . .
g —(log xlog(log x| |
dx ' ::.-'x ' '
1 av a
= ——=log x—log(log x| +log(log T]—IDE X
v dx ax ax
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1 av 1 4. . . 1
= ——=log x —(log x| +log(log x)—
Vv dx log x dx - ' ' T x
1 dy 11 1
=> == logazm. = + log(logz) ¢
1dy 1 1
=> s =3t log(logz) ¢
_ _ 1dy _ [1+log(logx)
= yd {T}

v "1+log(logx)
Yoy . A
ax . X |

LY -

—

- " +log(log x) A

= (log x| |
logx . |

L -

8. cos| acosx+ bsin x| for some constants & and 5.

Ans. Let v =cos|acosx+ bsin x| for some constants @ and h

=—sin|acosx+ dsin x| —|acosx+bsin x|

ax ax
= — =-—sin|acosx+bsinx|( —asin x+bcosx|
e : At .
= — =—|—asinx+bcos x|sin(acosx+bsin x|
e : . : .

= % = (asinz — bcosz) sin(acosx + bsinz)

‘L wEnx—coex T 3T
9. [sinx—cosx| — X
. - _1 _1
Ans. Let y= [.Siﬂ ¥—C0s _'r.] T e 1)

Taking log Both Sides, we get
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HnY—-CoEX

= log v =log(sin x—cos x|

=> logy = (sinx — cosx)log(sinx — cosx)
=>
d% logy = (sinx — cosx) d% log(sinz — cosx) + log(sinx — cos :c)d% (sinx — cosz)

—,
1 &y 1

— — =(sinx—cos x| — ——(sin x—cosx)+log(sin x—cosx|.[ cosx+sin x|
Vdax o Clstnx—cosx)ax ' ' C :

= ——=(cosx+sinx)+(cosx+sinx|log(sinx—cosx)|

ayv . . T . -
— ——=(cosx+sinx)|1+log(sinx—cos x| |
.L. &l-_';_ . Ea . |

av . Car . -
= —=1v|cosx+sinx||1+logisin x—cos x| |
ax ' = ' c-

e \ HAE-I0EE o : VI o + 7]
— — =|sin x—Cosx) |cos x+sinx)| 1+log(sin x—cosx) |
U . : L : /]

10. * + +* + 4" +g“, for some fixed 5 = () and + = ().
Ans.Let y=x"+x*+a* +a°
) d . d , d . d
s X X t—a t—a
ax  ax ax ax ax

d

= —x"+ax* +a'loga+0 .. 6))
ax
) ad - L } .
Now taking —| x" |, let ;; = +* .......... (ii)
ﬂll_. L E.
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Taking log both sides, we get

= logu =logx® = xlogx

d d . .
= —logu=—7/|xlog x|
ax ax '
1 du d d
= ——=x—Ilogx+log x—x
i ax ax ax
1 du 1
= —— =x—+logxl =1+logx
i ax X
di . .
= —=u|l+log x|
x : .

.. From eq. (i),

a . y :
—x =x"(1+log x|
e ) ’

.. From eq. (i),

W _ 42 (1 4 loga) + az®! 4+ a* loga
11. 7+ 3 _|_['._T_3.']'T' for x = 3.

Ans. Let = s _|_['.I_3.']:; for x =3

Putting ;, — "% and = x—3)"

Cdv du  dv :
- —:- = — + T seeseeeees (1)
ax  dx  ax
Now ,, — =

[ER]

= logu=log = | 2" —3|log x
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ldu  , .. d d . .
L ——=|x"—-3|—log x+log x— | x" —3|
i ax Cax e :
o ] , .
=|x =3|—+log x(2x-0]
. - . _
ldu x -3
= ——= +2xlogx
i ax x
du [ x*-3 3
= —=U +2xlog x |
(X . X )
di A3 ;T: — )
= — =X +2xlog x | e (ii)
ax 1

Again . — [’_ x— 3_’]:_

= log 1:=1|:|g['_x—3_]:_ = J'le':'g[._-’f—i]

1 dv i . _ _ d .
L ——=x —log|x—3)+log|x—3)—x"
vV ax ax ' L ax
1 d . . . .
= x —(x—3)+log|x—3)2x
x—3 dx ' '
ldv  x ) .
——= +2xlog(x—3)
vdx x—3 '
dv [ ; N
= —=v +2xlog|x—3) |
dx | x—3 ' "
= —=(x—-3] | +2xlog(x—3)| s (iii)
e 2 . M

Putting the values from eq. (ii) and (iii) in eq. (i),
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r 5
a

v 3 [ .T: - h‘: ’ X : .
—=x +2xlogx |[+(x—3) | +2xloglx—3)|
ax X J CoLx- ' "
T i
— s —
2 2

12.Find — if y=12(1-cos¢)and x=10(r—sinz|.—
b . . . .
Ans. Given:  y=12(1-cosz) and x=10(z—sint|

[

dt dt

d d .
and = = 10— (t — sint)

d
=> — = 10(1 — cost)

D 122 (1-cosr) =12(0+sinz)=12sin ¢

dv  dv/dt 12sin ¢
dx dx!de 10(l-cost)

A 4 ¢
2sin —cos —
3 3

|
Lh | OR
| )

| B
i
K,
=
k2| =

COs

b | =~

|
Lh | Oh

sin

[

1
L | o

i)

]

bt
| o

13. Find . if p—sin™ x+sinTofl-x" —1=x=1
N

i . - -1 . -1 2
Ans. Given: v=sin" x+sin 1—
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L. ._1 / s,
@__ 1 1 Li-2)T L (1=

— = — T ———
= dx 1= N 22 dx

|

1—1:‘

——(—2x])
w.-'l—x 1.:'1 1+ 2% 24f1— 7
1 —

\(1—1’ «J’_ »\(1—1

_ 1 B 1
= f=

=0

HLL.

14.If x 1+ 1 + 1+fl+x =0, for —1 < x <1, prove that c:'_ =

v
Ans. Given: .11+ v+ ;L'q..'1+ r=1

= hfl+_1 =—yfl+x
Squaring both sides,We get
= ¥ (1+y) =217 (1+x)
= X'+ _T:J; = J,': +}':l’

= x -y =—xv+yx
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= (x—y)(x+y)=—x(x—y]
= XtV =—Xxy

= y(l+x)=—x

__-II:-
= V=
1+ x
dy (1+x)d—(—$)—(—w)i(1+w)
dz (1+z)
dy —(1+x)+zx
=> — =
dz (14x)?
1
=77 T  Proved.
[1+ x|
a"ﬂl-_L_'\'\::_E
= o] 1+ | + |
15.If (x—q| +(y—58) =c-, for some ¢ = (), prove that |_ X | isaconstant
d1
e

independent of a and b.

Ans. Given: [._.T— c;r:] T4 [J, - IE‘,l] T =r . e @)

©2(x—a)+2(v-5)Z =0

o
. . . . av
= 2x—a)=-21y-b)=
. . . o
al “x—a |
= = (ii)
dc \y—b)
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. : . . dy
2. —(lyv=b)l-(x—a)—|
Again @7}y |~ ' ' T ax |
ax’ (y—b)

- ['}'—E:']_l—['x—c:r']. —lx—a)|

= 4’y ' ' ' " ¥y—b || [From eq. (ii)
@ (y=b)
: —al ]
- [ 1 _Ib]+ [ - |
= d*a | Sl y-b
ax’ (y=b)

Putting values of — and a 1’ in the given expression,
ax ax”
& HLL .\'1: = :
1+ — |
| ldx,
d°)
ax”
| (x—a) |
|1 3
| —b |
—c -

Material downloaded from myCBSEguide.com. 13/20


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

_(p-b) +(x—a) |

(y=b) = —c

which is a constant and is independent of @ and 5.

16.If cos v =xcos|a+ 1| with cosa ==1, prove that ay = cos’|aty) )

e Si1 ¢7

Ans. Given: cos v =xcos{a+ V]|

cos V
= X=—
cos|a+y)

-

dxy d!  cosy
@ @l cos(a+y))

=
k!

. . d d . :
cos|a+ 1V|—cosy—cosV—cos|a+ V)
— : oy v . .

[ [

cos” (a+y]

ax
-ﬂEL .

~ r ... . -. I" . - ..

dv cosla+Vv||l—sthy|—cosyvi—smn|la+v]
e _cos(a+y)(-siny)cosy(~sin(a+y)
ay cos” (a+ V|

o

—cos(a@+y|sin y+sin(a+y|cosy

cos’ (a+y)

dx sin(a+y—y|
= — = —— —
ay cos”(a+ )

sif @

cos® la+y]
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v ocosta+
L & _coilaty)

dx sina

[Taking reciprocal]

17.1f x=a(cost+rsint) and y = g(sin r—rcosz), find

Ans. Given: x=g(cosz+rsint ) and y=a(sinzr—rcosr|

Differentiating both sides with respect to =.

-

ax [ d .
— =g, —sintf+—rsnt
dr L dt ),
v d )
and — =g cosf——1fcost
dr dt )
dax [ d . . .d )
—= — =g, —smnt+t—sni+sint—;¢
dt |\ dt dt )
d-:_L. - s ﬂl- ﬂl- "': b
and — =g cosf— [—cCosf+cosf—7 1
at \at at /)
dx o L
— —=g|—sinf+fcosr+sinft)
dr . )

and — =g|cosf—|—fsinf+cost||
s . .

dx ay .
—> —=gatcost and — =garsint
at at

dv  dvldt atsint sint
— = — — = = =tan
ax ax/atf qQfcost  cost

od . d
= tan¢ = sec” f—
ax ax ax

3
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. dt
sec T

; 1
— = sec’r
ax arcost

_ o sect sec't
= sect =
ar ar

18.If f(x)=| _1;|3= show that f"(x) exists for all real x and find it.

o . J.f= it xz=0
Ans. Given: f|x|=|x|=+ . .
o L[—l’_L if x<0
Now, L.H.D. at =1
| 2= £(0)
= i LSO
=D r—1)
. —x =0
= lim
=T oy —
= lim—-x" =
=l

. L.H.D. at = |:| = R.H.D. at = [:l

Therefore, f ['_ _1:_'] is differentiable at + =1J .

J’h& if x20

Lo fxl =
3, i x<D

Now, L.H.D. at v =)

= i LSO 30 i (—3x) =0

r—{ x—1) =0 oy — x—

And R.H.D.at +=1)
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(= £ (0
o L) =7(0)
x—0 r—1)
—3x" =0

= lim
=" x—10

lim -3z =0

z—0"

J. AgainL.HD.at x=( =RH.D.at x=1)

19. Using mathematical induction, prove that

ax

M.

Ans. Let p( 1| be the given statement in the problem.

= p(n)=
p['l']zi[f']=[1]_w:1'1 = (1)x° =1,
HE T 4
. d ..
which is true as —| x| =1

ax

Now we suppose p( 1] is true.

To establish the truth of p {2+ 1], we prove,

_F'[?H—|—]_] =i[1’*‘_1 ]Z[HT-I-I] l,ﬂi—l—l
) : dx . ! .

= = e
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d o  d

= — "= x|
ax ax’ '
d w, md

=X—XxX +Xx —Xx
ax ax

= xmx™ + X" (1)

mx” +x =x" (m+1)
= (m+1)x" =(m+1)x"
= (m+1)x™
Therefore, p(m+1) istrueif p(m) istruebut p (1} is true.
~. By Principal of Induction p || is true for all 7 € N.

20. Using the fact that sin( A +B)=sin AcosB + cosA sin B and the differentiation,

obtain the sum formula for cosines.
Ans. Given: sin(A+B)=sinA cosB + cosA sinB

Consider A and B as function of ¢ and differentiating both sides w.r.t. .

. fdA 488 . _.dB dA d | . . .dA
cos|{A+B) —+— =sinA|-sinB|—+cosB| cosA— +cosAcosB—+sinB(-sinA|—
g dr) ' " dt dt ) dt ' " dt
. dA 4B , o _.dA 4B
= cos(A+B) —+— =lcosAcosB-sinAsinB| —+—
' Nodr dr) Aodr dr)

= cos|A+B)=(cosAcosB-sinAsinB|

21. Does there exist a function which is continuous everywhere but not differentiable at
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exactly two points?

Ans. Let us consider the function f( x| = |1‘| + |.T— 1|

1 is continuous everywhere but it is not differentiable at »+=( and »+=1.

flx) glx) h(x)
22.If v=| 1| w1 ¥ |. prove that
a b £
flx) glx) h(x)
Ans. Given: y=| | M 7
a b c
d .. . .
—flx] —glx)] —hlx] 2
i cil’f[' T dx [' ax \*. flx]
v
—=| " no |+ 0
&'-.-
! a b c a
1 1 1
V) g n(x)
] 1, "
a b c

23.1f 1 = ¢ * _1<y =1, showthat (1— 7]

Ans. Given:

v

Qe "X

=g

[

ax

g(x)
0
b

I} w1 M
a b £
x| | elx)
0 |+yv=| I "
c 0 0
— 1ﬂ —a‘v=>0
ax
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dy | -

= =" Y _gcosT x

ax ax

aOE X -1 I
=g a =

ANl=x )

_H:L'

1-x°

4 &LL.H,* -I:I:'L':
= | —| =—

Ldx)  1-x

. -i--.l-.m'.‘-hll. . .
= |1-x") — | =a)°

- N dx )

Differentiating both sides with respect to .

; dv (a’
1-x" )2 — —+ —  [(x)=lay—
ax adxm |\ ax ! ' ax
5 -ﬂ'—:l av 5
= |l-x" | ——-2x—=a"1
T ax” ax
= (1= 22 02 % 20 Proved.
' Cax ax
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