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Solved Exercise 2.7

Q1. Find ¥* if
ily=2x"—-3x* +4x° +x-2

Solution

Diff w.r.t x

;—§=1nx4—12x3+12x2+1—n

yp=10x*—12x* +12x? + 1
Diff. again w.r.t x

y, = 40x3—36x% + 24x Ans

iy = (2x + 5) "2
Solution

y=(2x+5)°

Diff. w.r.t
3 d
¥ = E(EI + 5-] E(Zx + 5)
=-(2x +5)/2(2)

¥1 =32x+5)2riiiriiiinnnn, (1

Diff. again w.r.t x

2 =31Qx+5)"2 L (2x +5)
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=2 x5 2, (2)
3
Yo ey, N8
1
iy = X+
Solution
dy d L 2
a=g(@tx)
_ix%'.l._lx—%l
Y173 2
=X, L
—zx —Zx

= — Ans

Q2. Find y, if(1)y = x%e™*

Solufion
y - XEE_x

Diff. w.r.t x


https://www.perfect24u.com/
https://www.perfect24u.com/

More Notes, Books Fbise Visit Now: www.perfect24u.com

y = e7*(2x) + (x?)(—e™)
= e (2x — x%)
Diff. w.r.t x
¥, = e (2 —2x) + (2x — xD)(—e™)

=eT¥(2—-2x—2x +x%)

=e ¥(x*—4x+2) Ans
Zx+3
H.}' =In (Sx-ﬂ)
Solution
v Z¥4%3
y=m(Z3)
y=In(Zx+3)—In(3x + 2)
Diff. wr.t x
s 1 i 1
Y= s 3x+2
2 3

T ox43  2w40

Diff. again w.r.t x
v, =22+ 3)-1] w2 [i(Sx 4+ 2)1

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

_ -4 g
Yo = (2x4+3)2 15 (Fx+2)2

[4(3x +2)% — 9(2x + 3)?]
(2x + 3)2(3x + 2)2

» =—

[4(9x2+12x+4)-9(4x2 +12x+9)
Yz (2x+3)2(3x+2)2
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[36%2+48x+16—36°-108x—81

(2x43)2(3x+2)2
_ B0x+65 -
¥a = (2x+3)2(3x+2)2 ¢

Q3. Find y, if
ix2+y:=a®
Solution

Diff. both sides w.r.t x

zx+2yj—’;=n

x+}':—z=ﬂ
}'% =0
Yo =—x
=:—:y1 =—i IR ) o

Mow diff.(1) w.r.t x

Y25 T o2
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@24y?) _ @

Vs = e 7 Ans
li.x®—y*=a’
Solution
Diff. both sides of above equation w.r.t x
2. aad B _
3Ixt—3y S 0
29y _ 4.2
3y i 3x
asy _ .o
X "
dy _x?
dx pi
dy _ x_z
_}FIE = 7 Ko [IJ
Mow diff.(1) w.r.t x
2xy? —(Zy:—ﬂxz
Y2 = s
xZ
Ex::fz—xzfza*}(?) i
= - (using 1)
¥
11.4
\ T
=
__ 2xyi-2x*
S
_ 2x(y?-x%)
= >
2x(x*-y*)
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= Ans

jili.x=acos®, y=asin@®

Solution

x=acos@,y=asin@s

dx A dy

— = —asin — = {1 COo5
dg m*dm 0
oy _ Y., an

dx dg dx

=qacos@® x

-asin@
¥, = % = —cot
Diff. again
ol 2y 22
Y2 = —(—cosec?*@) —

1
= cosec’@ x (— )
esing@

- b
asin?@

Ans
iv.x = at?, y = bt*
Solution
x= acz,d—y = 4ht3
il
a0 2at
dt

dy _ dy _ at
dx  dt dx
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1
= 4bht3 x —
2at

dy  2bt?
" R

Diff. again
2b dt
v =5(2050)

-2(22)

a ‘ 2at

2h
- o Al"ls
a

vaxl+yi+2gx+2fy+c=0

Solution
Diff. wart x

x4+ 2y 2+ 2g42f2 =0

20y + ) g = —2(x +9)
+Hn=—(x+g)

__ (x+g)
Y1 y+f

Diff. again
). L@ fwig
Hyl =ik (y+f)

U""f](l]'—{x'*ﬂ]d_}’(y +f)

Y2 = (y+)?  dx
_ o+n-+a)(-357)
Yz o+
407 +(x+g)°

2 T o
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o [y2+f2 +2fy+xi+gi+2xg
r+r)?

xt4yiezgx+2fyte+fi4g?

(r+/)*
c—fi-g?
= Ans
(r+f)*
Q4.Find y* if
i.y =sin3x
Solution
y; = cos3x3 ="3cos.3x
¥z.= 2(—sin.3x)3 = —9sin.3x
y3 = —27¢c0s.3x
Vy = —27(—sin.3x).3
= 81 sin. 3x Ans
ii.y = cos®x
Solution

As cos®x = 3cosx — 4cos’x
= ¥y = 3cosx — 4cosix
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 — Yeosix
y3 = —6sinx.27cos?x(—=sinx)
= —fsin4+ 27(1 —sin®x)sinx
= 21sin — 27sinx
¥4 = 21cosx — 81sin®x cos x
= 21 cosx — 81(1 — cos?x)cos?
= 21 cosx — 81 cosx + 81 cos?*x

= —60 cosx + Blcos3x Ans

ji.y =In (x2 - 9)

Solution
= In[(x + 3)(x — 3)]
=In(x+3)+In(x—3)

2 = Lin(x +3)] + - in (x —3)]

=)1+0)+ A1+ 0
= [-x + 3)-1(1' == 3}1_1

o= = LG43+ L -3y
=—@x+37*1+0-(x-3)?*1-0)
=—(x+3)%-(x—3)7?

ya=22= L (x+3)7 - L[(x~3)7

=2(x+3)"2(1+0) ¥2(x ~3)"3(1-0)
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=2(x+3)*+2(x—3)*
¥ =22 = L12(x +3)] + L [2(x ~ 3) 7

=—6(x+3)"*(1+0)-6(x-3)*1-0)

— "% ML
T x+3) (=3

[ 1 1
(x+3)%  (x=3)7

=—6 Ans

Q5. if x = Sin®, y = sinm® show that (1 — x*) y, — xy; + m*y =0

Solution
x = Sin® = sin"lx=0
y =sinm@ = sin (msin"'x)
Diff. both sides w.r.t x

ay

= 2 Iai =1
i rijr[sm (msin~'x)]

_ meos(msin 'x)
V1-x2

(V1 —x2)y, = mcos(msin~1x)
= (1 — x2)y, = m2cos®(msin~1x)
(1 —x3)y," =my,[1 — sin®(msin~2x)]
(1-xn" =m*1-y?)
Diff. again w.r.t x
(1 - x*)2y1y, — (2x)(1*) = m*(—2yy,)

(1 —x%)y, —xy + m?y = {f Ans
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Qé. If y=e* Sinxshow that

d’y _ 2dy

a2 =0
Solution
W e* Sinx .ivieins (1)
ﬂ}l' )
=% — = )
0 (e*sin.x)
d ]
2 = e*sinx +e*cosx........ (2)
X
d? ; :
= d—;:= e*sinx + e*cos* 4+ e*cos* = e*sinx
2
= £ = 2e%cos*
dx2
dy r .
=2 (—=—e*sinx)using 2
ix
s B 2y using (1)
dx
d<y 2dy ek
G +2y=0 Ans

Q7. If y = e™ Sin bx show that g o Za:—:+ (@®+b¥)y=0

Solution
y = e" Sin bx (1)

Y — Sin bx.e% . g +e™Cosbx x b

ix

:_i = e®(a Sin bx + bCoshx) (2)

‘;—i = e%(asin bx + bCosbx) (2)

d fd d .
_[l) = H{e‘“{ﬂ&nx bx + bCosbx)]

dx \edx
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EE{,_ 4 ax i
= (e [aSin bx + bCos bx))]
= ¢~ ;—xI(a Sin bx + bCosbx)]

£ = ae®™[aSinbx + bCosbx]
= e®™[ab Cos bx — b*Sin bx]
= e¢®[a?Sin bx + abCosbx + abCosbx — b? Sin bx]

= ¢®™[2abCosbx + 2a’Sinbx — 2a’Sinbx + a*Sinbx —

b2Sinbx]

= 2ae™[aSinbx + bCosbx] — e®*(a® + b?)Sinbx

2y = 202 — (a2 + b2y

dx? dx
di% o @Y B gy
e 2a_—+(a"+b%)y=0 Ans

Q8. If y = (Cos 'x)? prove that (1 — x*)y, —xy, —2=10

Solution

y=(Cos™'x)? _ .....(D)

:—i = 2Cos71x [:— 1.!1175)

—V1—x2y,=2Cos"'x
Diff. again w.r.t x

—'.J_x
2‘.—53-’1 +Vl-x%y, =

—X¥1 a2 P
= +V1l—x2y,

= —xy+(1—-xy, =2

= (1—x)y,—xy,—2=0 Ans
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Q9. ify = a Cos(Inx) + bSin(Inx)

prove that.r -I— x—+ y=0

Solution
y = a Cos (Inx) + b Sin(lnx) ........... (1)
dy a Sin(inx) + b Cos(inx)
dx 2 n x

= x% = —a Sin(Inx) + b Cos(Inx)

Diff. again w.r.t we have

E(x "*’) ( a Sin(Inx) + bCos(Inx))

ix

ey dy a Cosinx 4 Cbsintnx

E-I-xdx?__ ¥ x

d d?
Y + 2222 = _[a Cos(inx) + b Sin(inx)]

=% Xa'l'x de
4’y dy 55
= b TR e y(i)

dz
= x? dx2+x—+y 0 Ans
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