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Solved Exercise 2.7

Q1. Find y* if
Ly =2x"-3x*+4x’ + x -2
Solution
Diff wr.t X
X = 10x* —12x3 +12x3 +1-0

dx

y, = 10x* —12x° + 12x* 4+ 1
Diff. again w.r.t x

y, = 40x° — 36x° + 24x Ans

iy = (2x + 5)3/2

Solution

y = (2x + 5) /2

Diff. w.r.
3 d
Y = 3(21’ +5) 3(21’ +5)
= = (2x +5) /2(2)

Y1 =3Qx+5) 20, (1)

Ditf. agoin w.r.t x

y: =3:(2x + 5) /2=t £ (2x 4 5)

dx
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fii.y = VX + =

Solution

|
(VN
|

1 3
= =——3+t—3
4x2  4xi
-X4+3
= — Ans
ax?

Q2. Find y, if(1)y = x*e™*

Solution

y = x2e”*

Diff. w.r.t x
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y = e™*(2x) + (x*)(—e™™)
= e *(2x — x?)
Diff. w.r.t x
y: = e (2 =2x) + (2x — x?)(—e™¥)

= e"¥(2 — 2x — 2x + x?)

=e ¥(x°—4x + 2) Ans
2x+3
.y = In (3x+2)
Solution
- 2x+3
y =in (3“2)
y=In2x+3)=In(3x +2)
Diff. wr.t x
1 ~ 1
y . 2X*3 3x+2
_ 2 2
- 2X*3 3x4+2

Diff. again w.r.t x
Y2 =2 I-:—x(Zx + 3)"‘] - 3 l:—x-(:;x + 2)-1]

= 2(=1)(2x + 3)"1"1 x 2 = 3((=1)(3x + 2)"2(3))

-4 Y
Y2 = Gxe3r T Grezy

B [4(3x + 2)* — 9(2x + 3)¢}

Yo = (2x + 3)2(3x + 2)?
— [4(9x% +12x+4) - 9(4x° +12x+9)
Y2 = (2x43)2(3x42)?
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Y2

(2x43)4(3x42)*
- 60x+65 Ans
(2x4+3)2(3x+2)?

Q3. Find y, if

Jix® & y* = af

Solution

Diff. both sides w.r.t x

2x+2y%=0

x+)’%=0

yo =0

y% ==

y% =“§
=:_,:y'__§ ........... (1)

|
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— Ans

i.x* -y’ =a’

Solution

Diff. both sides of above equation w.r.t x

p4 -— wrd
— ' X
ydx
dy _ x_
dx y*
dy _ x*¢
zyjz—;' ......... (])

Now diff.(1) w.r.t X

2xy? -(2y2)x?
J’z - E" dx)

? 2 Iz
= Mﬂ)(using 1)

y4

2XY S -—

— =
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2ax
Ans

lii.x = acos®, y=asin0

Solution

X=acos®,y=asin®s

dx . dy
— = —asiny,— = acos
dgo 9 do 9

dy dy v do
dx d0 dx

= X —
acos® =T

d
Y3 =EE= —cotQ

Ditf. agcin

y, = —=(=cosec?®) :—g

= cosec®P X (- ‘ )

asing

1
asin‘p

Ans

iv.x = at?, y = bt*

Solution
d :
x = at?, = = 4bt?
dt

dx
?(--Zat.

dy _dy 5 at
dx dat dx
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1

= 4bt>’ X —

2at
_ dy _ 2bt?
N=% ™ a

Diff. cgain

—_ Ans
ab

vxi+y* +2gx+2fy+¢c=0
Solution
Diff. w.r.t x

2x + 2y 429+ 2f = =0

2y + )= =2(x + g)

O+ f)ys=-(x+g)

_(x+g)
y+J

yy =

Diff. again

d _d (x+g)
ax”! T dx v+ [

¥ =

(y+f)=(x+g)| -
-A
o = (-3+7)

Y2 =

(y+f)*

Or+/)?

y+/)*

x+g

(y+f)(1)-(x+g)dy

dx

4+ +(x+9)°

0+/)
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[yz+fz+2fy+x2+g2+2xg]
(y+/[)*

X‘4y“42gx+2fytc+fe+g°

(V+/)*
C_fz_gz
L — Ans
(y+/)*
Q4.Find y' if
Ly = sin 3x
Solution
y; = cos 3x.3 = 3C0S. 3X

y, = 2(=sin.3x)3 = =9sin. 3x
y3==‘“27COSJ&X
Vs = —27(—sin.3x).3

= 81 sin. 3x Ans

.y = cos’x

Solution
As cos’x = 3cosx — 4cos’x
e y = 3cosx — 4cos3x
y, = —3sinx + 12cos* X sin

= —3sin + 3sin‘x. cosx

y, = —3cosx + 9sin’x.cosx
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= —3cosx +9(1 — cos*x)cos*
= 6cosx — 9cos’x
y3 = —6sinx.27cos*x(—sinx)
= —6sin + 27(1 — sin®x)sinx
= 21sin — 27sinx
ys = 21cosx — 81sin“x cos x
= 21 cosx —81(1 — cos*x)cos*
= 21 cosx — 81 cosx + 81 cos*x

= —60 cosx + 8lcos*x Ans

jil.y =In (x2 - 9)

Solution
= In|l(x + 3)(x - 3)]

=In(x+3)+In(x—-3)

2 = Z[In (x + 3)) + =[In (x - 3)]

=—)1+0)+—(1-0)

xX4+3 X—3

= (x+3)"'(x—-3)"!

yo= 2= L((x +3)7") + Z((x - 3)7")

dx?

=—-(x4+3)%(14+0)-(x-3)*(1-0)

=—=(x+3)*=-(x—3)"°
ys =22 = =[=(x +3)"?) - =[(x - 3)~]

dx? dx

= 2(x + 3)"2(1 4+ 0) + 2(x — 3)~3(1 = 0)
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Q5. if x = Sin®, y = sinm0® show that (1 — x*) y, — xy, + m*y = 0

=2(x+3)*+2(x-3)""

22 = L2 +3)Y)+ Z[2(x - 3)7

==-6(x+3)*'(14+0)=-6(x-3)"*1-0)

-6 6
~ (x+3) (x-3)

=—6| — 4 — ] Ans

(x+3)* (x-3)*

Solution

x = Sin® = sin“'x=0
y = sinm@® = sin (msin~'x)
Ditf. both sides w.r.t x

D =L sl n-!
—= = —|sin (msin”'x)]

mcos(msin *x)

—-

vi-Xx¢

(V1= x2)y, = mcos(msin™*x)

(1= x?)y, = m?cos?(msin”'x)
(1 = x¥)y,* = my[1 = sin?(msin~2x)]
(1=x%)y," = m*(1 - y?)
Diff. again w.r.t x

(1- 12)2}’1)’2 = (21')()"12) = mz(‘z)’)’l)

(1 =x%)y; = xy + m?y L Ans
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Q6. If y=¢e"Sinxshowthat

d’y 2dy
m-nty=0
Solution
y =8~ SINX ciiicesss (1)
dy d =
— — = —(e*sin. x
dx dx (e )
d :
-Ef= e*sinx +e*cosx........ (2)
dz ) . »
= ;’; = e*sinx + e*cos* + e*cos* —e*sinx
d*y
= — = 2e*cos*
— 2e*c
d : :
= 2 (—y- — e”* sin x) using 2
dx
dy -
=2——2yusing (1)
dx
d’y 2dy
= — - == =0
= R ) Ans

Q7. If y = e" Sin bx show that [ 4 Za% +(@*+b*)y=0

dx*

Solution
y = e Sin bx (1)
% = Sinbx.e".a +e"*Cos bx X b
% = e™(a Sin bx + bCosbx) (2)
% = e (asinbx + bCosbx) (2)

d ("Y) = :—x[e““' (0Sinx bx + bCosbx)]

dx \dx
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a?y _ (L pax)[aSi
= (dx e )[aSm bx + bCos bx)]|

= %X %I(a Sin bx + bCosbx))

L ae“*|aSin bx + bCosbx])

dx?®
= ¢“*|ab Cos bx — b*Sin bx]
= e%*|a’Sin bx + abCosbx + abCosbx — b? Sin bx]
= e [2abCosbx + 2a’Sinbx — 2a*Sinbx + a*Sinbx —

b%Sinbx]

= 2ae**|aSinbx + bCosbx] — e**(a* + b*)Sinbx

22 = 202 - (a? + b?)y

d’y

2 -2a==+(a®+ by =0 Ans

dx*

Q8. If y = (Cos'x)? prove that (1 — x*)y, —xy,—2=0

Solution

y=(Cos™'x)? .....Q1)

Vi—z?

ay _ S
2 = 2Cos x(

—vV1—x%y, = 2Cos  'x

Diff. again w.r.t x

2x X

=k —
2‘_:_11}’1'{"\[1 ot v

-Xy3 ——3 _ 2
Jicet T YA =RC )

vi=X

= —xy+(1-x%)y,=2

= (A-x)Dy,-xy,-2=0 Ans
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Q9. ify = a Cos(Inx) + bSin(Inx)

prove that xZ:—} - x:—’;'~+ y=0
Solution
y =aCos (Inx) + b Sin(Inx) ........... (1)
dy _ _aSinQnx) . b Cos(inx)
dx " X

= X % = —q Sin(inx) + b Cos(inx)

Diff. again w.r.t we have

- (x g-"-'-) = f;(—a Sin(Inx) + bCos(Inx))

dx

dx
%+ x_g% = _aCo:ln.x " -bs;nmx

— xj—i + x° % = —|a Cos(Inx) + b Sin(Inx)]

- ngi-x%: -y by(f)

= ng+x':—i+y=0 Ans
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