Chapter - 5

Class 12 Continuity and Differentiability

Miscellaneous Solutions

Question 1:
(3x* —9x+5)
Answer

, 4
Lety = (3x" —9x+5)

Using chain rule, we obtain

& :1(3_# ~9x+ 5]“
dr  dv

=9(3x* - 9x+ -5]Et -%[3:(-’ 9y 4 5)

~9(3x* ~9x+5) - (6x-9)
g

=9(3x" -9x+5) -3(2x=3)

=27(3x* ~9x +5) (2x-3)

Question 2:
sin’ x+cos” x

Answer
Let y =sin’ x+cos” x

% = %[sin3 r)+%{ccsf‘ x)

= 3sin’ x-%(sin x)+6¢os’ x~i{cos x)
=3sin” x-cosx+6c0s” x-(—sinx)

= 3sin xmsx(sinx— 2cos’ x}

Question 3:
{Sx}ﬁulml‘:

Answer
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Taking logarithm on both the sides, we obtain

log v=3cos2xlog5x

Differentiating both sides with respect to x, we obtain

I dy
»dx

% — {Sx}icosh |:

Question 4

~2sin2xlog Sx +

| 3cos2x

X

——= 3[Ingﬁx ~%[cns 2x)+cos2x -%[Iog Sx}}

log 5x(—sin 2.1:}-%{2::] +¢08 25— —(5x)

1.:1}
5x dx

COs Ex:|
X

—~6sin2xlog 5-1::|

) .

3cos2x R -
—6sin2xlog Sx |

x -

sin” (xﬂ), 0<x<l

Answer

Let y =sin™ (.r \-":]

Using chain rule, we obtain
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dx
-t
l—[x-JrJ_c]
(]
1-x" d
1 3 !
= X_IJ.-
1-x 2
= 34{;
24J1-%
3=
2N1-x
Question 5:
cns";
, —2<x<2
N2x+7
Answer
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X
cos

Lety= 2

J2x4+7

By quotient rule, we obtain

m:x[cus" ;]—[m5'1 .x] d [W]

2

dy _

0 (Vaes7)

d

! 2)2\2x+7 dx[

LA .0 | 2x+7)
e
1| [2] 2x+7

-1 X 2
V2x+7 —[ms '—]--—
4-x* 2)22x+17

2x+7

=

_ _2x+7 B Cos >
Va—x* x(2x+7) (~.u"2.t+?){lx+?_}

cos' ¥
B 9

1
= — + =
V=" V2x+7 {2x+?)§

Question 6:

| 1+sin x ++/1-sinm
cot Jox<—
\I'I|+$i]'i_1£' --.J'rl-sinx

Answer
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Lety = cot” \,“'I+sinx+\."l—sinx (1}
Jl+smx—1..'fl—smx
JI+sinx ++1—sinx
Then,
1..'r]+sinx —Jl—sinx
{Jl+sinx+xfl—sin_x]_
- (J1+5inx—JI—sinx)[Jl +sinx+~.fl—5inx}
(14 sinx) + (1-sinx) +2,/(1-sin x)(1+sin x)
- (14 sinx)—(1-sinx)
_ 2+24l-sin"x
2sinx
_I+cosx
 sinx
2cost >
2sin xms *
2 2
X
=cot—
Therefore, equation (1) becomes
¥ =cot '[cotf]
2
X
= y=—
2
L
S _1d
v 2 dx
v _1
ar 2
Question 7:
{logx}k'“, x>1
Answer
Let vy = {lﬂg _r}lﬂh
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Taking logarithm on both the sides, we obtain
log y = log x-log(log x)
Differentiating both sides with respect to x, we obtain

b _dr
s dx[lﬂgx log(lngx]]

— ;_% = |ug{logx}.%[lug x)+log x~;—itlog{log r]J

= j{ :_}'[lug[lugx).i Flog x - ID;x : ;i(lugx]}
dy | |
—=vy|—logllogx)+—

:}dx _}L 0g[0gr]+J
dy wee| 1 log(logx)

So——={log —_—— &
dx (log r) Lr x

Question 8:

cos|acosx + bhsin x
[: ], for some constant a and b.

Answer
Lety = cos(acos x+bsinx)

By using chain rule, we obtain

dv -
— =—-—cos{acosx+hsinx
dy  dx { )

Y _sin (acnsx+bsinx}-%[amsx+bsin x)
X

:—sin[amsx+f=sinx}-[a(—sinx}+bcns.r]

=(asin x —bcosx)-sin(acosx +bsinx)

Question 9:

. [siny-cosx) TC 3m
{SIHI—CGSI} 5 —{I{T
Answer
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}[ﬁin.\'—cm'rj

Let y =(sinx—cosx
Taking logarithm on both the sides, we obtain
log v = Iog[{sin X = COS x}{si"'T_mﬂ]

= log y =(sinx—cosx)-log(sin x —cos x)

Differentiating both sides with respect to x, we obtain

;—%=% (sin.\:—cusx]lug{sin.1'—uus.t}]

= lﬁ = lug{sin X —C0s x} -—(:-;in.x —cosx) +(5i11 X—C0os x] -ilcgfsinx - C05 .T}
¥ odx dx dx

L. log (sin x —cosx ) -(cos.x +sin x)+(sin x — cos x}-;-i{sinx—cos x)
v odx ' {sin .1'—L:usx] dx

[simx—gos x ) I:

b (sinx—cosx) (cosx +sin x):log (sin x —cosx) + (cos.x +sinx) |

alx

Y (sinx—cos .'c)[m”_““j (cos x +sin ;r][l +log(siny=cos x}]

X

Question 10:
" +a +a” , for some fixed @~ Oang x=0
Answer
Letyv=x"+x"+a" +a"
Also.letx" =w. x" =v. @’ =w, anda” =5
LVSUAVEWES
f{y:du_br;ﬁ-'_'_dw_'_ds' (1}
de dv ode ode dy
H=x
= logu =logx*
= logu =xlogx

Differentiating both sides with respect to x, we obtain

7 For more study Materials login to
edukalpclasses.com


https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/

Class 12

Chapter - 5

Continuity and Differentiability

%$= Iugx‘%{x]ﬂr%{logx}

dt [ 1 }
= —=u|logx-1+x-—

ey x

du *
==X [log x+1]=x*(1+logx) -(2)
¥ :_‘{'{'I
. ﬂ_i{ 4:’)

de  dx
= u&: =ax"" (3)
w=ua

= logw=loga’
= logw=xloga
Differentiating both sides with respect to x, we obtain

I a’w_lo a Iﬁ;[x}
w o g
dhw
= —=wloga
dx

ﬂ?:a*loga -.(4)

X
s=a%

Since a is constant, a° is also a constant.

s
B 5
. dx (5)

From (1), (2), (3), (4), and (5), we obtain
%=x"{l +logx)+ax™ +a" loga+0

=x"(1+logx)+ax"" +a" loga
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Question 11:
X'TI . +{x—3]r  for r=3
Answer

Lety=x""+(x-3)"

Also, let u=x" 7 and v=(x—-3)"
LV=u+Y

Differentiating both sides with respect to x, we obtain

e T

ﬁzdu dv []}
dv dv  dx

u=x""

s logu = Iog(x‘:'j)
logu = {x: - 3] log x

Differentiating with respect to x, we obtain

1 du d; 3 .y d .
;-Ezlngx-?x(x —3]4 [:x —J}‘E{]Ugl}
:lﬁzlugx-ix%x:—_‘i)-l—
u X
du o, {xl—B
=—=x" .
dx

+2xlog xJ

x
Also,

p=(x-3)"
~logv=log(x— 3]*':
= logv=x"log(x-3)

Differentiating both sides with respect to x, we obtain
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= Ing(x—:i}-%(xz)-i- X -%[Ing{x—ﬂ]

%: log(x—3)-2x+x ~]T-i{x—3]

x—3 dx

5%

= | -

=

= | —

= z=v|:2xlug(x—3}+::3 -1}

v ay XL, _
=— (x—3) L_3+dxlng(x 3}}
Pl dv

—and —
Substituting the expressions of dlx dx jn equation (1), we obtain

aﬁ,’ w3 JL'E -3 1 ¥ xz -
=x +2xlogx |+(x-3) §+2xlog[x—:}
X ‘

dx

-

Question 12:

Q y:IE(]—cnsr},x:IU{r—sinI},—qug‘{:E
Find 4 , if v, e
Answer
It is given that, y =12(1-cost),x=10(7 —sins)
cdx d

. d :
e E[I«t}(.*—:,-m;f]‘r}=Il:l-m (t=sint)=10(1-cost)

% =%|:Il{l—cusr]]: 12-%{14:.3:}: 12:[0—(=sin)|=12sint

[G'J*] t t
N s . 12-2sin—-cos—
cdv \dr)  12sine 2 2 =Ecuti

Tde (dr) 10(1-cost) g2t 5 2
dr 2

Question 13:

aﬁ.‘

Findﬁl if y=sin"'x+sinyl1-x", -1=2x<1

Answer
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It is given that, y =sin ' x+sin ' v/1—x’

d—“" = %[sin"xﬂ.in" ﬁ}

dx

= Y _ i(sin" x) +i(sin" m)

dx  dx dx
dy 1 N 1 d( l—x:)

:}Ez'q.frl—x2 Jl_(ﬁr “dx
b1 11 d g

—- ——
de J1-x x 21—y dx
& 1 1
== = + ~2x)
dx er]—Jc2 EI\I{]—X:(
v 1]
de J1-x® J1-¥
Yy
dx

Question 14:

Ifx1.||'|+_v+wal+x =0

, for, =1 < x <1, prove that

Answer

It is given that,

I+ y+3Jl+x =0
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= xfl+y=—pfl+x
Squaring both sides, we obtain
¥ (14y) =y (1+x)

S +xy=y +

= x? -yt =t~y

=x -y =x(y-x)

= (x+y)x-y) =0 (r-x)
LXEY =Xy

=(l+x)y=—x

[:l+x]

Differentiating both sides with respect to x, we obtain

-X

Ty

PR G R (S BERe

1

dbx (1+x)’ ‘ (1+%) :u{l+r}:

Hence, proved.

Question 15:

If{x—a}z +{y—b}3 =c?

dzy

)

, for some c>0

dx” is a constant independent of a and b.

Answer

It is given thatl{x—ﬁ} +{y—b}' =

*prove that

Differentiating both sides with respect to x, we obtain
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i[[x—a}1+;i|:(y—h}:} = ;x(c:]

= E{x—a}-i(x—a]+2(_v—h}rjr(_v—h]=U

=2(x-a)-1+2(y-5)-% =0

dy  —(x—a)

pr—— (1)
cd'y _d|-(x—a)
T de| y—b
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-{y—b]- {y b)

xa){xa

(y=b)
(r-8)-(v-a) &

(v-b)

B (5-6)~(x- a}{ (x— a}} -

(y-b)

=_{y b)Y +(x—a }

(v=b)

o i _[{y_—ul—af:‘ {(} —-b:l +[I_i)?}
o« (v-b) (v-b).
:[ty—m } _(-9)
(b)) (v-b)

= —c¢, which 1s constant and is independent of @ and »

Hence, proved.

Question 16:

dv  cos’(a+y)
1 CO8 VT xcos(a Jr*"',}’with cosa # tl, prove thata ~ sina
Answer
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It is given that, cosy=xms(a+ y]

. d 1= 4

. E[msy]——dr[xms[a+y}]

= —sin y% =ms{a+y)-%{x]+x-%[ms[a+y]]

= —siny® =~ cos(a+ y) - [-sin(a+ )] 2
X

= [xsin[a+ ¥)—sin y]—di =cos(a+y) (1)
. cos y

S - P = P N =
ince cosy=xcos(a+y). x cos(a+)

Then, equation (1) reduces to

COos y

m-sin{a+y)—siny %=ms(a ty)

: _sin S 7 .
::n[cos; sin(a+ y)—sin} ccs{u+y}:| i (a+y)
::sin{a+y—y]j—£=cosz{a+h]

. dy _ cos’ (a+b)
dx sing

Hence, proved.

Question 17:
dz_];

v=alsint—rcost) _ 2
y=al },ﬂnd dx

x=al(cost+1sint)

If and

Answer
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It is given that, x = a(cos s +tsint) and y = a(sins —f cost)

dx d .
S =a-—(cost +1sinr)
df dt
. . d d ;.
= a[—smr+5|nr-E(r)+I-E(sm:)j|
= a[-sint+sint +tcost] = at cost
dy

/ d ;.
— =a-—(sins —rcost)
dt dt

d d
= alcas: - {cosr -E{r}+ t ‘E{CGS!)H
= a[cos:— {cost —rsinr}] = aisint

(i)
cdv _\dt)_ atsint

CL -— = = =tan{
dx [QJ al cost
dt
Then, d Y - i[ﬁ]=i tant) = A
dx” dxl dx o dx
2 e ct 1
=sec - —=aIClisl — —=
at cost et dx arcost
_sec I,{]{f{ Frd
at

Question 18:

. L .
If’( {t} —|x| , show that / {I}exists for all real x, and find it.

Answer
ifx=0
—x, ifx=<()

X

1
It is known that,

Therefore, when x = 0, "f.[x}
S(x)=3x S"(x)=6x

k]

In this case, and hence,

When x < 0, -f'{x}=|x|1 =[—x}] =-X
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In this case, S1(0) =37 g hence, f"(x)=—6x

. _ .
Thus, for"Pr {T] _|'¥| , J {I}exists for all real x and is given by,

Lo [6x, ifx=0
'f{x}_{—ﬁxifx{ﬂ

Question 19:

d _

_[l_lf}: ﬂ'l'” 1
Using mathematical induction prove that dx for all positive integers n.
Answer

To prove: P(n): di(x”) =nx"" forall positive integers n
x

~P(n)is trueforn=1

Let P(k) is true for some positive integer k.
ﬂl' .
P(k): —[_r* ): Joc* !
That is, dx
It has to be proved that P(k + 1) is also true.

d g d
Consider tix(x* l)= o [x-x’t]

=x". ;‘; (x)+x ;;(x"] [By applying product rule]

=x* 1+x-k-x*
=x" + kx*
=(k+1)-x*

= (k+1)- 5
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Thus, P(k + 1) is true whenever P (k) is true.
Therefore, by the principle of mathematical induction, the statement P(n) is true for
every positive integer n.

Hence, proved.

Question 20:

Using the fact that sin (A + B) = sin A cos B + cos A sin B and the differentiation, obtain
the sum formula for cosines.

Answer
sin( A+ B)=sin Acos B +cos Asin B

Differentiating both sides with respect to x, we obtain
%[Sil‘l (A+ H]] = %(sin Acos B)+ —j—;{cns Asin B)
= cos(A+ B}'%{A‘l’ B)=cosB- i:—{ﬂjn A)+sin .-!-;i(msﬁ}
£5in 8. 2 (cos 4)4 cos A-i(sin B)
dy dx

= cns[.e1+B]-%{A+B) -cnsB-ms.fd—f{+sin.-i(—sin H)E

P fras
+sin B(—sin.d)- A +uus‘£msﬁgﬂ
X ax

:|=I:¢U5 Acos B =sin Asin E)]:d_i df

dd  df
— 4 —
dv dv |

= cos( A+ B]-[d J
o dx

s.cos( A+ B) = cos Acos B —sin Asin B

1) g(x) h(x) e e )
y=| 1 m n Y m n
dx
If “ b ¢ , prove that “ b
Answer
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y=| |/ i M
a b c
= y=(mc—nb) f(x)-(lc—na)g(x)+(lb—ma)h(x)

Then, r.ir = i [(mc—nb) f(x)]- ;r[{fc ~na)g(x)]+ ;; [(1b~ma)h(x)]
= (mc—nb) f'(x)~(lc—na)g'(x)+(Ib—ma)h'(x)
f'(x) g'(x) K(x)

= m n

I b c

1'(x) g'{x} h'(x)

L i fi |

dx
Thus,

a b c |

Question 23:

Py
, = aeos” x —I{Y{I ]_Iz]c" ‘i'.‘{'g'—ﬁ'-}::ﬂ
iV =€ * =7 =7, show that dlx dx

Answer

It is given that,” = ¢
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Taking logarithm on both the sides, we obtain

log y=acos ' xloge

log y=acos™ x

Differentiating both sides with respect to x, we obtain

L —

¥ dx NI

b__-a
ddx 1-x"

By squaring both the sides, we obtain
-2
de) 1-x
dy L,
=(1-x)| = | =a’y
(1-2)[ 2] -aty
dy]z 5 s
1-x*)| = | =d°y*
(1) 2] -y

Again differentiating both sides with respect to.x, we obtain

(f_ﬁf] %p_fp(l-f)x%[[f;:lj—uf A)

\ L) _.
[ ] —2x}+( z)xzd}' d—yzaEEPd—}

cix'd‘z VIET:
[ 2x}+ - x* x2aj ﬂ:,z_}hﬁ
dr' dx
afv dy _ [ﬂﬁ’ }
—x +[1=2x — = ; =0
{ )dr— d '}l dr
{l— ]i’v x%—a y=0
Hence, proved.
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