OPEN STUDENT FOUNDATION

CHAPTER5 Std 12 : MATHS Date : 22/02/24
PRACTICE SHEET DAY 4
) Write the answer of the following questions. [Each carries 2 Marks] [26]
2
x= - 25
1. Examine the following functions for continuity : f(x) = TR 5
3, ifo<sx<1

2. Discuss the continuity of the function f, where f is defined by : f(x) =14, if 1<x <3
5 if 3<x <10

D ol .
x“sin—, if x#0 . . .
3. Determine iffdeﬁned by flx) = X f is a continuous function ?
0 , ifx=0
4 F'ddy' the followi y tan ! 3x - x° 1<x<1
) ind — in the following : y = D —
dx & \ _ otz J3

. ody . i 3 _1( [ 2) 1 1
5. Find — in the following : y =sin " |2x 41 - x" || —— < x < —
dx B Y V2 N2

6. Differentiate the following w.r.t. x : w’e\/; , x>0

7. Differentiate the following w.r.t. x : cos(logx + e*), x > 0
8. Differentiate the function wr.t. x : (log x)¢°s*
1
9. Differentiate the function w.r.t. x : (x cosx)* + (x sinx)*
. dy .
10.  Find Ir of the function : (cos x)’ = (cos y)*

d
11 Find ¥ of the function : y=x

dx
12.  If x and y are connected parametrically by the equations, without eliminating the parameter, Find
d
%- X =cos0 — cos 20, y =sin6 — sin 20

13.  Differentiate w.r.t. x : (5x)3 €08 2%

) Write the answer of the following questions. [Each carries 3 Marks] [27]

Mx2—2x), if x<0
4x + 1, if x>0

14.  For what value of A is the function defined by f(x) = { continuous at x =0 ?

What about continuity at x = 1 ?

sin(ax + b)

15.  Differentiate the functions with respect to x : cos(cx + d)

16.  Differentiate the function with respect to x : 2\/ cot (xz)

(x-D(x-2)
(x-3)(x-4)(x-5)

17. Differentiate the function w.r.t. X : \/
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

If x and y are connected parametrically by the equations, without eliminating the parameter, Find

d_y_ X = a(cost + log tanﬁ), Yy = asint

dx 2

If x and y are connected parametrically by the equations, without eliminating the parameter, Find
dy

de X = a(cosd + 0 sinB), y = a(sinb — 6 cosB)

Find the second order derivative of the function : log (log x)

\/1 + sinx + \/l —sinx
\/1 + sinx — \/l - sinx

Differentiate wrt. x: 0 < x < g, cot™! {

d -1
If xyl +y +yJl +x =0, for -1 < x < 1, prove that & S
dx 1+ x)
Write the answer of the following questions. [Each carries 4 Marks] [36]

X 1+1
Differentiate the function w.r.t. x : (x + —) + x( X)
X

If x and y are connected parametrically by the equations, without eliminating the parameter, Find

d [ [
Yo x=Va™ t y=va® ! show that =% =-L

&y _
dx dx 4
If x and y are connected parametrically by the equations, without eliminating the parameter, Find
dy sin® ¢ cos ¢

—_ X = | J/ =

dx \/cos 2t \/cos 2t

If y = 3 cos(log x) + 4 sin(log x), show that x2y2 +xy; +y=0.

2
d
If y = 500 e’* + 600 e %, show that d_%/ =49y.
X

If y = (tan™! x)? show that (x*> + 1)? y, + 2x(x? + 1) y; = 2.

2
-1 d d
acos X show that (1 — xz)—%/ - 2 a2y= 0. Where -1 < x < 1.

Ify=-e i —

) dy cos’(a + y)
If cos y = x cos(a + y), with cos a # £1, prove that ——~ = ————

dx sin a
3 3
dy 2
1+ (a)
If (x — a)? + (y — b)? = ¢, for some ¢ > 0, prove that 2 is a constant independent of
ay
dx2

a and b.
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OPEN STUDENT FOUNDATION

CHAPTER Std 12 : MATHS Date : 22/02/24
PRACTICE SHEET DAY 4
) Write the answer of the following questions. [Each carries 2 Marks] [26]
. i . L. x2 — 25
1 Examine the following functions for continuity : f(x) = 35 '** =5
f(x)—"2 — B L x-5
= - x+5

Let g(x) = x2 -5 and h(x) = x + 5 be two real functions.

Both are polynomial functions and hence both are continuous functions.

But f= % is not defined for x = -5

Hence, f is continuous v x € R but not for x = -5
3, if0o<x<1
4, ifl<x <3

2. Discuss the continuity of the function f, where fis defined by : f(x) =
5 if 3<x<10

- Atx =1,

lim _ lim 4 _
—1" f(x) T oxo1m 3=3

lim f(x) L llm+ 4 =4

1t x—1

x—1t

. lim lim
- fx)# flx)
. The function f(x) is dicontinuous at x = 1.

At x = 3,

lim _ lim , _
x—3 f(x) T x53 o= 4

lm, f = M, 5 = 5

2 M » M, fx)

. The function f{x) is dicontinuous at x = 1.

2 .1 .
x“sin—, if x#0 . . .
3. Determine if f defined by f(x) = x f is a continuous function ?

0 , ifx=0

. . . 1
- J}l_r)r}] flx) = ilg}) x* s1n(xj

Now, x — 0

=x#0
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1
= -1<sin— £1
X

1

= —x2 < xzsin; < x2

— lim (-x%) < lim (xzsinl] < lim (x?)

x—0 x—0 X x—0
. 2 .1
= 0< lim x“sin—< 0
x—0 X

. .1
— lim x*sin==0 (By Sandwich theorem)
x—0 X
.l _
o flx) = f(0)

. fis continuous at x = 0.

. The function fis continuous for all x € R.

. dy . . 1] 3x - x3 1 1
4, Find Ir in the following : y = tan [m], _ﬁ <X < ﬁ
= tan™! —Sx -
R 1 - 3x°

Let x = tan® = 0O = tanlx

3
V= tan ! —Sx i
1 - 3x°

_1( 3tan® — tan®0
Ly=tan | ———
1 - 3tan“®
=tan! (tan30) = ... i)
Nowy —_Brzrgpih
ow Jg \/g

tan(_jg} < tano < tan| 1|

.-.—E<B<E
6 6

.'.—E<3(:}<E
2 2

(i) = y = tan"!(tan 30) = 30
5y =3 tanlx

LAy _ 3

Tdx 1+ x2
. ody . . . 1( [ 2) 1 1
5. Find — in the following : y=sin [2x4y1 - x" |, -—=<x < —
dx 817 NN

- y = sin_l(Zx J1 - x2)

Let x = sin® = 0 = sinlx
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7.

LYy = sin_l(Zx \/1 - xz)
sy =sin™! (25in9 |1 - sin? 9)

. y = sin”!(2sin® - cos6)

.y =sinI(sin20) ... i)
L <X<—
Now \/E \/E

. i . . T
sosinf —— | < sinf < sin—
( 4J 4

.-.—E<9<E
4 4

...,E<29<E
2 2

(i) = y = sin”!(sin 26)

sy =20 = 2sinlx

Ldy 2

dx 1- x?

Differentiate the following w.r.t. x : «fe‘/; x>0

y= o = (o5

On differentiating both sides w.r. to x, we get

42
S e
=%(e“g)_% o L)
_ 1 e"g- 1
2(9"?% 2\/;
= l e‘E , x>0
4 xe\/;

Differentiate the following w.r.t. x : cos(logx + €%, x > 0
y = cos(logx + &)

On differentiating both sides w.r. to x, we get

dy d x
I dr [cos(logx +e )]

d
= —sin(log x + &Y - i (logx + e*)
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_ d d .
-sin(log x + &%) i (logx) + Ir e

-sin(log x + &%) [% + Bx}
8. Differentiate the function w.r.t. x : (log x)©°s*
=  y = (log x)cos¥

Taking logarithm on both sides,

- log y = log[(log x)©°5 %]

- logy = cosx - log(log x)

On differentiating both sides w.r. to x,

% % = ;_x [cosx - log(logx)]
1d d d
J Ey =o5x (log(logx)) + log(logx) - Ix (cosx) (- Using product rule)
14 = COSX - A + log(log x)(—sinx)
y dx logx x

& =y €OSY _ _ sinx - log(logx)
dx x - logx

dy = (logx)“*%* _€O8X  _ sinx - log(log x)
dx x - logx
1
9. Differentiate the function w.r.t. x : (x cosx)® + (x sinx)*

1
- y = (xcosx)* + (xsinx)*

1
Let u = (x cosx)* and v = (x sinx)*

“y=u+v
Now take u = (x cos x)*
Taking logarithm on both sides,
= logu = x - log(x cosx)

Differentiating both sides w.r. to x,

1 du d p
et E[log(x cosx)] + log(x cosx) - E(x)
L} d_u =x - 1 i (x cosx) + log(x cosx)(1)

u dx xcosx dx

1 du 1
Cudx —sin x) + D] +1

udx cosx [x(~sin x) + cosx(1)] + log(x cosx)

du

SL—=Uu|-xt +1+1
o u [-x tanx 0g(x cosx)|

Z—u = (xcosx)" [1 - x tanx + log(x cosx)]...(i)
X

1
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And v = (x sinx)*

Taking logarithm on both sides,
~logv = é -log (x sinx)

Differentiating both sides w.r. to x,

ldv 1 d . . d
e (log(x sinx)) + log(x - sinx) 2 (

J

l @ = l . 1 i(x sinx) + log(x sinx) [— Lz}

|

vdx x xsinx dx

X
l @ =— 1 (x cosx + sinx) — —log(xslnx)
vdx x°sinx X
1 @ _ xcotx +1 - log(x sinx)
' v dx a xz

cdv , [x cotx +1 - log(x sinx]}

x2

dv . Ll xcotx +1 - log(xsinx)
Ir = (x sinx)* [ g } ii

x2

Now y=u + v

Ly _du dv
Tdx  dx  dx

.1 tx +1-1 i
Z—y = (xcosx)* [1 - x tanx + log(x cosx)] + (x sinx)* [x cotx . og(x Slnx)}
& X

(- From results (i) and (ii))

10.  Find j—J; of the function : (cos x)¥ = (cos y)*
- (cos x)Y = (cos Y*

Taking logarithm on both sides,

-y - log(cos x) = x - log(cos y)

Differentiating both sides w.r. to x,

LY %(log(cosx)) + log(cosx)%(y) =x- %(log(cosy}) + log(cosy}%(x)
Ly (—sinx) + log(cosx) - 4 _x L (—siny) - ay + log(cos y) (1)
CcOSX dx cosy dx

z—y [log (cosx) + x tany] = log(cos y) + y tanx
X

. dy _ log(cosy)+ ytanx
" dx log (cosx) + xtany

a
11 Find % of the function : y* = x¥
- y‘x = xY

Taking logarithm on both sides,

s~ x-logy=y- logx
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Differentiating both sides w.r. to x,

X - %(logy) + logy - %(x) =y %(logx) + logx - %(y)

Jc-l %+logy (1)=y-%+]ogx-%
d_y [ logx] == —logy
d_y y logx | y—x-logy
Cdx x
.dy _y|y=xlogy
dx x — y logx
12, If x and y are connected parametrically by the equations, without eliminating the parameter, Find

d
%- X =c0s0 - cos20, y =sin® — sin 20

- X =cos0 — cos 20

ax = —sin O + 2sin 20

ao
¥ = sin 6 - sin 20
ﬂ =c0s0 — 2cos 26
de
dy
dy _ gg _ cos® — 2cos 20
o dx % —sin@ + 2sin 28
_ cosH — 2cos 26
2sin 20 — sin®
13.  Differentiate w.r.t. x : (5x)3 cos2x

w = (5x)3c0s2x
Taking logarithm on both sides, we have
- log ¥ = 3 cos 2x - log(5x)
. log y = 3 cos 2x [log5 + log x]
Differentiating w.r. to x on both side, we get

i % = 3cos 2x.%[log5+logx] + [log5+logx] - % (3 cos 2x)

1
3 cos 2x [0 + ;} + [log5 + log x] - [-6 sin 2x]

3cos2x .
= P - 65sin2x - log5x
L2 = [3008217 — 6sin2x - log Sx}
dx X

3cos2x

— (5x)3 cos2x |:
X

— 6sin2x - log 5x}
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) Write the answer of the following questions. [Each carries 3 Marks]

?L(xz - 2x),

14.  For what value of A is the function defined by f(x) = { 4 )
x +1,

What about continuity at x = 1 ?

AMxZ - 2x), x<0

is continious at x = 0.
4x + 1, x>0 o 0

- f(x)={

lim _ lim 2
x—0" f(x) T x=0” Ax 2x)

= im 300 - n? - 20 - hy)

li 2
= 0 Ah” + 2h] =0

lim _ lim
x—0* f(x) T xoot 1

_ i
=ML 40+ h) +1

_ lim
_h%04h+1

=]
The function f{x) is continuous at x = 0.

- xlijg_ Flx) = Ilifgh f(x)

. 0 = 1 which is not possible.
*. For no value of A, flx) is continuous at x = 0.
At x =1,

hfll;, flx) = xILnlL 4x +1=5

Jm ey = MMogx v125

- flx) is continuous at x = 1 for any value of A.
sin(ax + b)

15.  Differentiate the functions with respect to x : coscx + d)

_ sin(ax + b)
cos(cx + d)

Let u = sin(ax + b) and v = cos(cx + d)

. @ = i sin(ax + b)

" dx

d
= cos(ax + b) - a(ax + b)

d d
= cos(ax + b)[a(ﬂx} + E(b)}

[27]

if x<0

if x>0

continuous atx =0 ?
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cos(ax + b) [a - 1 + 0]

axcosfax+b) (i)

v = cos(cx + d)

dv d
e cos(cx + d)
d
= —sin(cx + d) - E(Cx +d)
d d
= —sin(cx + d) [dx(cx) + d‘x(d)}
= —sin(cx + d) [c(1) + 0]
=-csin(cx + d)  .......... (ii)
u
Now Y = —
v

Using division rule we get,

d_y_i[zj
dx dx\v
vBouB
2

Using result (i), (ii) and substitute the value of u and v, we get,

ﬂ N cos(cx +d)-acos(ax +b) —sin(ax + b)[-csin(cx + d)
dx [cos(cx +d))?

_acos(ax +b) cos(cx +d) + csin(ax + b) sin(cx + d)

cos?(cx +d)

_acos(ax +b)cos(cx +d) " csin(ax +b) sin(cx + d)

cos?(cx +d) cos’(cx +d)
=a - cos(lax + b) sec(cx + d) + ¢ - sin(ax + b) - tan(cx + d) - sec(cx + d)

16. Differentiate the function with respect to x : 24/cot (xz)

- y = 24/cot (xz)

% = ;—x {Z(mt(x2 ))%w
=2. %(cot(xz))%_l : % (cot(xz))

= (cot(xz))_% : (—cosecz(xz)] : %(xz)

= ; : —cosecz(xz)) -2x

\/cot(x2 )
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—-2x \/sin(xz)

- \/cot(xz) . sinz(xz)

—2x

sin(xz)\/sin(xz) cos(xz)

—2x

25inx2 - COSI2

sin(xz) 5

-2 ﬁx

sin(x?) - \/sin2x2

(x-D(x-2)
(x-3)(x-4)(x-5)

17.  Differentiate the function wr.t. x : \/

[ G-Dx-2
= Y NGx-3)x-4&-5

Taking logarithm on both sides, we have

_ ~ (x-1(x-2)
~logy = log[\j(x—S)(x—tl)(x—S)}

[ (x -1)(x-2) }

~logy = llog

2 (x-3)(x-4)(x-5)

;logy=%{Mgnglnxfznfbgu>3fo4Mx75ﬂ

1
s logy = 5 log(x - 1) + log(x - 2) - log(x — 3) - log(x — 4) - log(x — 5)]
On differentiating both sides w.r. to x, we get

Jlay_1f 1 1 111
“ydx 2|x-1 x-2 x-3 x-4 x-5
dy 1 [ 1 1 1 1 1

===y + - - -
d« 2 |x-1 x-2 x-3 x-4 x-5

cdy 1 x-D(x-2) 1,1 1 1 1
Tdx 2\(x-3)(x-4)x-5) |x-1 x-2 x-3 x-4 x-5

18.  If x and y are connected parametrically by the equations, without eliminating the parameter, Find
d—y. X = a[cost + log tanLJ, y = asint
dx 2

t
- X = a(cost + log tanEJ

dx . 1 2 1
s — = a|—sint + -sec”— - —
dt tan% 2 2

4
. Cos~ 1
=a| —-sint + — f : 5
sin;  2cos
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19.

20.

=al|—sint + w3
20035 sin

. 1
=a|—sint + —]
S

int
sin?t +1
=4 ———
sint
acos®t .
=—=— 9 ... (i)
sint
y=asint
dy
— =aqacost ... ii
o (i)
d
N dy % _ acost . . . 0 and (i
ow = 3. = 0 rrom (1) an 11
dx % acos’t ( N i
= tant

If x and y are connected parametrically by the equations, without eliminating the parameter, Find

d
%- x = a(cos® + 0 sinB), y = a(sin® — B cos6)
X = a (cosO + 0 sind)
dx d
s —=a - -— (cos6 + 6sin6
do do ( )
. d_x = inb + 0 0 in6
T a [-sin® + 6 coso + sind]

=aBcos® ... (i)

¥ = a (sin® — 0 cos0)

d d .
d_J(; =a- d—O (sin® — 6cos0)
= a [cosO — cosB + 0 sind]
zabsn6 (ii)
dy

dy 4g _a® sin@
Now 0~ % a0 coso

From results (i) and (ii))

= tan 6

Find the second order derivative of the function : log (log x)
Take y = log (log x)

Now differentiating w.r. to x on both sides,

ZJ; = ;; (log (log x))
cdy 11 1

'dx_logx';:xlogx

Again differentiating w.r. to x on both sides,

Welcome To Future - Quantum Paper




4 (4)LHG0
dx \ dx dx \ x logx
‘dzy xlogx%(l)—ld(xlogx)
" dx? (x log x)?
_0—[x-%+logxi|
(xlogx)2

) dzy =+ logx)

" dx? (x log x)?

. . - 1 i 1 — si
21.  Differentiate wrt. x: 0 < x < E, cot™! "/ bl “/ e
2 J1+sinx — /1 - sinx

a1 _\/1 + sinx + \/1 — sinx}
w lake y = cot

g\/l +sinx — /1 - sinx

1 Jcoszg+sin2%+25in%cos%+ c052§+s' 2% Zsingcos§
= cot™
22X, cinx i X X _ 2x ,gin2x X
g\/cos 5 +sin 2+2.~31nzcos2 cos” 5 +sin” 5 —2sin® c:os2
. 2 . 2
(cosl+sml) + (cosl—sml)
-1 2 2 2 2
= cot
(cos£+sin£)2 - (cosi—sini)2
2 2 2 2
cos +s1n +cos —sin£
cosx +s1n£—cos%—sm£
{ OS_}
X b X 7
= l[cot—} [ 0<x<—=>0<—<—J
2 2 2 4
) X
.Y —5
cdy d (x) 1
“dx  dx 2
dy -1
22. fx1+y+yJl+x=0,for-1<xc<], prove that E: -
(1+ x)

- x\/1+y+y\/1+x=0
Xl y=—ypl + x
~ x2(1 + 1) = ¥*(1 + x) (- squaring both sides)

-+ xyx -y =0
*“ (x+ ¥ + xy =0 (v Devide both sides by (x - y))

~y(d+x)=-
R 1
-y 1+x
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ﬂ _ 1+x)-D-(x)0+1

dx 1+ x)°
-1-x+x
a + x)7?
Ldy _ -
Tdx 1+ x)?

) Write the answer of the following questions. [Each carries 4 Marks]

X 1+1
23. Differentiate the function w.r.t. x : (x + —] + x( x)
X

- y= (x + %)x + x(“%)
1+l)

1) (
letu=|x+—| and v =x' *
X

“Yy=u+v

lx
Now u=(x+—)
X

Taking logarithm on both sides,

1
. =g X+ —
.log u=x log( }

Differentiating both sides w.r. to x,

l@ X- i lo (x+1J + lo (x+1) i(x)
Cuwdx " dx| 08 & dx

1 du 1 d( J ( 1]
= X x+—|+loglx+—|-(1
u dx x+1 dx X x

ld— x° (l—i)+lo [x+l)
Twdx  x%+1 x2 & x
.9y x2—1+10 [x+l]
Cax e B TR

-@—(x+l)x L +lo (x+lj i
T - x2+1 g P ....(i)

1+l)
X

v= x(
Taking logarithm on both sides,
1
= logy = (l + —) -logx
x

Differentiating both sides w.r. to x,

1 dv 1 d d 1
S ; E = (14—;) : E(IOgX) + logx : E(l +;J

[36]
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.-.ld—v=(1+1)-l+logx(0—ij
v dx x) x x2

Cdv U[x+1_logx}

T dx 2 52
dv 1+4) [x +1 - logx

Lav_ Jes) [—2‘%} ...... (i)
dx X

Nowy=u+v

Ldy _adu  dv

Tdx  dx  dx

From results (i) and (ii) we have,

X 2 _ 1 _
d_yz(x_l_lJ x° -1 +10g(x+lj .\ x(Hx) x +1-logx
dx X ¥ 11 X %2
24.  If x and y are connected parametrically by the equations, without eliminating the parameter, Find

d [ { -1 d
_y_ If x=Va™™" r’ y= 2t * , show that & _ —l-
dx X

dx

=1 -1
- Herex:\/asm t,y=,\/acos t

1 1
in-1 )2 1,)\2
= (@77 - (a)

2 sin~L

-1
Now x° =a L y2=a

cos 't

in—1 -1
JL.Z . J/2 = gSin "t +cos 7t

Now differentiate w.r. to x on both sides,

2x - 2 +x2(2y)%=0

2 dy 2

xydx_ Xy

dy _ xw?

dx yx2
LAy Y

dx X

25.  If x and y are connected parametrically by the equations, without eliminating the parameter, Find

dy ‘o sind¢ _ (:033 t
dx’ Jcos2t’ y Jcos 2t
sint

- X =
\Jcos 2t
dx Jcos2t - %(sinst) —sin’t - 4 Jcos2t

Cdr (x/cos 2t)2

Jcos2t - 3sintcost —sindt- ( 1 (725in2t))

2+/cos2t
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cos2t

. 3 .

.2 sin“'f - sin 2t

3sin“t - cost - \/cos2f + ———
g Jcos2t

cos2t

3sin®t - cost - cos2t + sin’t - sin2¢

3 .1
(cos2t)2

(3053 t

V= Jcos2t
_dy +/Ccos2f - %(cos%) — cosgrdiwcosZt)

L

" dt (/cos2t)?

- . 2403 3., 1 :
~ A/cos2f - 3cos“tsint +cos Wy 2sin 2t
(«jcosZt)z

N —3cos®t - sint cos2t + cos®t - sin2t
- 3 .(ii)

((:052),‘)E
dy
Now ﬂ e
dx
dx 1y

cos>t - sin2t — 3cos’t sint cos2t
= ; ] From (i) and (ii
3sin’t - cost - cos2t + sin®t - sin2t ( M (1))

sin2t — 3tant - cos2t

= . - - r r 2
3tan?¢ - cos2t + tan’t - sinz¢ Wividing N”and D by cos“7)

2tant — 3tanf (1 — tan’1) ) 2tan® 1-tan%0
sin26 —_——

= 5 5 3 =————, cos20= =
3tan“t(1 — tan“t) + tan” ¢ - 2tant 1+tan” 0 1+tan” 6
using these formulas

_ —(1-3tan’n) _

= 3 = —cot3t |--tan30 =
3tant — tan”t

3tan® — tan°@
1-3tan?0

26. If y = 3 cos(log x) + 4 sin(log x), show that x2y2 +xy, +y=0.

=  y =3 cos(logx) + 4sin(log x)

ly - 1 1]
=— = —3sin(l | =]+ 4cos( | =
" sin (log x) ( J cos (logx) (

—3sin (logx) + 4 cos (logx)
X

1=

. Xy, = —3sin (log x) + 4 cos (log x)

Again differentiating w.r. to x, we get

S XY, +y) =-3cos (logx)'l — 4sin(logx)- L3
X X

—3cos(logx) — 4sin (logx)

XYt = p

" x2y2 + xy; = — (3 cos (log x) + 4sin (log x)
L X2y, + Xy, = -y

X2y, Xy +y =0
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27, 1If y = 500 €7* + 600 e 7%, show that dxy =19y

2
w  y=500e* + 600 e’¥

Now differentiating w.r. to x on both sides,

ay _ 500 x 7e’* — 600 x 7 x e '*
dx
Again differentiating w.r. to x, we have
d? _
Y 500 x 49¢™ + 600 x 49¢7*
dx
= 49 [500 e’ + 600 ¢ 7¥|
d? ¥

28.  If y = (tan”! x)? show that (x* + 1) y, + 2x(x* + 1) ¥, = 2.
- y = (tan"!x)?

Now differentiating w.r. to x on both sides,

dy -1
S = =2tan" x -
dx N 1+ x°

L1+ x%)y, =2tantyx

Squaring on both sides,

o 1+ %22 y2 =4 (tan1x)?

L1+ xP)? - y2 = ay

Again differentiating w.r. to x on both sides,
o1+ X222y, + 2(1 + x2) 2x -y 2 = 4y
LAy, 21+ x) y =2

(- Dividing by 2y, # 0)

-1 d? d
29. Ify= e*“® * show that (lfxz)d%* x%—azy=0- Where -1 < x < 1.
X

acos”x

- y=e
Differentiating w.r. to x, we have

d_y — i [eacosl
dx dx

)
" ﬂ = eaCOS_II . i (eﬂCOS_IxJ
dx dx
dy - eacos’lx | “l-a
s N
-1
b \/ﬁ . % = _ay_ ('.' eaCOS X — y]

Squaring both sides,
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1 - x%) (Ey) = a%y*

Again differentiating w.r. to x, we get

). d_y).@ y (d_y)_ dy
1 x)Z(dx dx2+(2x)dx —Zaydx

2
L 1-x%) % - x % =a’y [ Divide both sides by 2%]

2

d’y d
. 2 _
..(l—x)—z—x a’y=0.

a _
dx

. dy cosz(a + )
30. If cos y = x cos(a + y), with cos a # 1, prove that dx '

sina
- cos ¥y = x cos(a + y)
Now differentiate w.r. to x on both sides,
. _dy . dy
s —siny— = —xsin(a + y)— + cos(a +
y e (a+y) i (@a+y)
. , dy
(x sin(a + y) — sin y) E = cos(a + y)
L dy cos(a + y)
“dx  xsin(a + y) - siny
B cos(a + y) »rcosy = xcos(a + y) (given)
cosy . . .. . _ cosy
(Cus(a " yJ)sm(a +y)—siny |- x= costa + 7)
2
_ cos (a + y)
sin(a + y)cosy — cos(a + y)siny
2
cos“(a + y) . .
= . Using sin(o —
sinfa +y - y) ( & ( B))
dy cos’(a +
ay = M Which is required result.
sina
273
dy
1+ E)
3l If (x — @)? + (y - b)? = ¢2, for some ¢ > 0, prove that 2 is a constant independent of
ay
2
dx

a and b.
- (x-a?+ (y-b?=c?

Differentiate w.r. to x, we have

dy
2x-a) +2(y - b) dx =0

d
'.(x—a)+(y—b)£:0 ........ (i)

Again differentiate w.r. to x, we get
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[1 + (d_y)2:| i c3
dx 3
_ - b)
dzy 2
dx? y-b3

Which is constant independent of a and b.
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