SUBJECT : MATHEMATICS

Topic Name: LCD and Differentiation

HINTS & SOLUTIONS

1.

Sol. Putting x> =cos#, we get

y=tan” J1+c0s8 ++/1-cos@
J1+cos@ —~/1-cosd

! {COS%-’-Sin%Jtanl (1+tan%}

cos%—sin% l—tan%
y:%-i-%:%-‘r%COS_l x’

dy 1 1 X

=— 2x=—
dx Zx/l—x4 \/1—x4

x—1

We can write the function as,

:>f(x)=

Sol. Given, f(x) =

x—1
x(x - 1)(x + 1)
Here, the function is discontinuous if,
xx-)x+D)=0
x=0orx—1=0orx+1=0
x=0orx=lorx=-1
Therefore, the function is discontinuous exactly at three points.
The correct option is C.

Sol. For, x> 1, thevalue of f(x), such that,
S(3), 0 =2
For, x<1,thevalue of f(x), such that,
f(x)_ . =k(1) +5
f(x)HF =k+5

For the function to be continuous

f‘(x)xel+ :f(x),*c*)r
= 2=k+5
= K=-3



4,
Sol. We need to find

a’(sec2 (xz))
dx’
Letx2=¢
al(sec2 (t))
dt
=2.sec t.(sec t)'
= 2.sec t.sec t.tan ¢

So,

=2.sec? t.tant
Putting t = x?
= 2.sec? x2.tan x2
Or
Given, y = f(x?)
Differentiating both sides w.r.t X, we get,
dy W2
= f (x ).2x
Also, given, f'(x)= e

fy(xz)ze«/? ot

— =2xe".

dx
5.

. -1
Sol. Given, f(x) St

secx+1
Using, secx = .
cosx

. .2 X X
Since, 1—cosx = 2sin’ 5 and 1+ cosx =2cos’ 5 So, we get,



. X
sin — X
2 =tan—

S (%)=

X
COS—
2

Differentiating both sides w.r.t x, we get,

f’(x)z%(tang]

f(x)=se’ s 2
£1(x)=5sec*S
Therefore, f (%) = %Secz (%}
A5a(i)
A5)-4F)
{3}
Or

Given, f(x) = (tan x)@0~

Let, f(x) = (tanx)@~x =y

Taking log on both sides, we get,

log y = log(tan x'a"*)

= log y = tan xlog( tan x)
Differentiating both sides w.r.t x, we get,

d
'_y =tanx.

; dx tan x

.sec” x +log(tanx).sec’ x

1
= _.d_y =sec’ x +sec’ xlog( tan x)
y dx

= % = y[sec2 x+sec’ xlog(tan x)}

Since, y = tan xtn~,
Therefore, f'(x)=tanx™"sec’ x[l +log(tan x)]

6.

Sol. Given, tan™' (Zj =log+/x* +)*
x

= tan”’ (%j = %log(x2 + yz)

Now, differentiating both sides w.r.t x,



Hence, proved.
Or

acos ' x

Given curve is y=e

Differentiating given curve,

G d »
y'=e'" ".—(acos x)

dx
] acos' x (_a)
y =e
1—x2
, —a
= y'= y2 (1)
1-x

|: y — eacos"*’ j|

On differentiating above equation again w.r.t x, we get

acos ™
S X.e
—a| —ae*”  + -
u 1-x

)

2 acos  x

:>(1—x2)y"=a oo _ 2

:>(1—x2)y"=a2y+xy'
[from (1)]
:>(1—x2)y"—xy -a’y=0

:(l—xz)flzy—xd—y—azyzo



Sol.

Sol.

9.

Sol.

=

=

Hence, proved.

y=sin" x+cos ' x

= j—y = di(sin'1 x+cos” x)
X X
= %(sinl x) jL%(cosl x)
_ 1 3 1
\/1 —-x° \/1 —-x°
=0

d
Therefore, Y _ 0
dx

(sinx)’ =x+y

Taking log both side we get,

log(sinx)y = log(x+ y)
ylog(sinx)zlog(x+y) ........ (1)

Differentiate on both side w.r.t. x we get,

. dy d Y d
log(sm x).aJr y.a[log(smx)] = E[log(x 4 y)]

. dy COS X 1 dy
1 ——+ . = J1+H==
og(smx) dx+y sin x (x+y) ( i dxj

dy . 1 1
271 - = —
{og(smx) ( y)} ( y) yeotx

dy 1—(xy+y2)cotx

dx  (x+y)log(sinx)—1

y= (sce(1 x),x >0

d(sec™'x

& 9gec ! x ( )

dx dx

—yZZSGC_l)C ! (i)

dx xVx? -1



2
- 2}6{:2_)62(:2_1)_4-2860 B xz(xz—l)
= d’ =2— ! _+Zsec x x(1—2x2)

10.

Sol. Let y= tan”! (1 il cosxj

sin x

200s2/
y=tan (Zsm/cos/J

y= tan~! (cot%)

y=tan71 tan| = -X
2 2

L=k X
Ly= )
d_dfx x)_ 1
dx dx\2 2 2
11.
Sol. Y = sin (sin X)........... (1)
@
P cos(sin x) x cos x = _dx_ _ cos(sin x).......... (2)
dx cos X
42
d—;} = —cos(sin x) x sin x — cos xsin(sin x) cos x......(3)
X
Put (1) and (2) in (3)
, @
A’y _ | _dx : 2

S xsinx — ycos” x
dx cosx



2
d—y+ﬂtanx+ycoszx:0

dx?  dx
12:
Sol. Given:

(x2 +y2)2 =xy

x* +y4 +2x2y2 =Xxy
Diff. w.r.t. x we get,

4x° +4y3d—y+2 2x2yd—y+2xy2]= xﬂﬂ—y
dx dx dx

4y3%+4xzy@—xﬂzy—4x3 —4xy2
x

dx  dx
d—y(4y2 +4x2y—x) =y—4x3 —4xy2
dx

dy _ y—4x3 —4xy2
dx  4y*+4x*y—x
OR

y=a(l-cos26), %za(0—2sin2€)
d_y: —2asin26
do

x=a(20—sin26’),ﬂ=a(2—2c0826’)
do

dy
dy 4o _  —2asin20 (“ﬂioj
dx  dx  2a[l-cos20] \ do
deo
—2sinfcosé
——————=—cotd
2sin” @

LAy _

“dx 3 \B

13.

2
Sol. 1imf(x) = limm

x—>3 x—3 X —
:hm(x+3—6)(x+3+6)
x—3 (x_3)
=12
given that f{x) is continuous at x = 3

1v1£131f(x) zf(3)
=k=12




14.
Sol. We have x + y* = a

d d
Differentiating w.r.t. x, we get —(x” )+—(»")=0. ...(1
g X, we g dx( ) dx(y) €]

Letu =x" ..logu=y logx

:l@:y.lﬂogx.@;:%:u(lﬂogxd—y)
x

u dx X dx X dx
di o\ [y dy)
or —(x¥)=x"| =+logx— .2
dx( ) (x g dx @
Letv=y* .. logv=xlogy
:lﬂzx.lﬂﬁ—logy.l;:ﬂ:v iﬁntlogy
v dx ydx dx ydx
d x dy
or —(y")=yp"| ———+1o £(3
dx(y ) Y [y dx gyj @)

Using (2) and (3) in (1),
We get. x” (X+ logxd—y] + " (iﬂ+logyj =0. ...(4)
x dx y dx

Ny = d “log y+ yx’!
= (" logx+x )= =—(y logy+ yx*") or LY OBYTIX
( 8 4 )dx (y S ) dx x” logx +xy*
OR
Leter(x+1)=1
. dy
e’(l)+(x+1)e" —=0
) +(rnje 2

:>(x+1)%+1=0 ..(1)

Again differentiating w.r.t. x,

S(x+1) d’y +[d—y).1 =0

dx* dx
dy
d’y ___dx
dx? (x+1)
d’y dy dy .
=——.— [equation (1
dx? dx dx leq (D]

28]
dx* dx
15.

) 1.
Sol. Here x = a(sm 2t +-sin 4tj,y = b(cos 2t —cos’ 2t)



% =2a[cos 2t +cos 4t],% = 2b[—sin 2 +2cos 2¢sin 2t | = 2b[sin 4 —sin 2¢]

Q_é[ sin 4¢ —sin 2¢ }

dx a| cos4t+cos2t
@l _b Q} _fL
dx | = a dx | _» a

4 3

OR

y=x"=logy=xlogx

1

—Q:(lﬂogx)

y dx

ld_zy_l(ﬂJ Y g

ydx®  y\dx X

16.
(1—)si'ﬁx)(lJrsinersin2 x)
Sol. LHL.= lim

o 3(1-sifix)(1+sin x)

17.
Sol. y =ae’ (sin9+cosﬁ)
xzaee(sinﬁ—cosﬁ)
dy _dy/df
dx dx/do

Now, % =ae’ (cos @ —sin )+ ae’ (sin 6 +cos )

(Applying parametric differentiation) ... (1)

=2aé’ (cos 19) (Applying product Rule)
dx

0" ae’ (cos @ +sin )+ ae’ (sin 6 —cos )



18.

Sol.

19.

Sol.

=2ae’ (sin0)
dy

Substituting the values of — and ﬁ in(1)
do do

dy 2ae’ cos @

dx  2ae’sin@

Now ﬂat 9:%

dx

=cotd

7
0 —=1.
[cot O] cot Z

O=n/4

yx =ey—x
Taking log both side we get,
= xlog,y=y-x (1)

Differentiating w.r.t.x

= logey+xld—y:d—y—1

ydx dx

- log€y+1zﬂ -2 | (.
dx y y l+log,y

= logey+1=d—y 1—;
dx 1+log, y

2
N dy _ (1+1log, y)
dx log, ¥

X 2x+1.3x
_1+(36)’“ |

y=sin_

273

| 1+(36)" |

- 2.(6)"

1+ (6)2x
)

y=2tan"'(6)"

- -l
y=sin

y=sin"'

d_yz
dx  1+(6)"
d_y:2.6x10g6
dx 1+(36)"

6" log6



20.
Sol. f(0)= lin(}f(x)

0+1 m{ﬁ+m-1—m]
x—0

0-1

X

[N+ ==k [ 1+ ko +1—kx
= —1=Ilim
x>0 X 1+ o + 31— kx
) 2k
= —1=1lim
0 1+ kx ++/1— kx
= k=-1
OR
x=acos’@ and y =asin’ @
dx 2h dy N
—=-3acos  dsin@ and — =3asin” @cosl
do do
dy
dy _ 4o
- dx _@
do
= d—y——tan0
dx
2
= dj;:—seczﬁ i .
dx (—3acos 0.51nt9)
2
= d—);:isec“é?cosecﬁ
dx 3a

2 4
. d’y _1(2 e 32
dx’ g,z da NE) 27a
6
21.

Sol. li =1lim2k
ol lim /() =lim
= 2k =15-8
7
= k=—
22.
Sol. The function [x] is continuous at non-integer values.
Hence, f(x) is continuousat 1.5
23.
Sol. Given:y = tan~'(e)



24.

Sol.

25.

Sol.

26.

Sol.

dx 14 ( et ) dx
Q _ 2e2x

dx  1+e*

Q _ 2er

dx  1+¢e*

Given:y =e™

= Q——e’x
dx
d’y .
dx* —¢
dzy_
dx* -

Given: x =t2+ 1,y = 2at

= @:% and d—y:2a
dt dt

A _a
dx t
dy__a d
dx* t* dx
a’zy_ a
P
d’y 1

2

) x-, forx<l
Given: f(x):{2—x for x >1

Graph of this function is

Y

From the graph, At the point A(1, 1), we can’t draw a tangent.



Hence, f(x) is not differentiable at x = 1.




