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Question # 1

Find y, if
3 1
() y = 20 =3x" +4x +x-2 (i) y = (2x+5)2 (i) y = Jx+——
Jx
Solution
(1) y = 2x =3x*+4x +x-2
Diff. w.r.t x
P i(2x5—3x4+4x3+x—2)
dx dx

=y = 2(5x*)=3(4x°) +4(3x7) +1-0
= 10x" —12x° +12x* +1
Again diff. w.r.t x

D 410y 1220 41207 +1)

dx dx
=y, =10(4x")-12(3x7) +12(2x) +0

= 40x° =36x*> +24x Ans.

(ii) y = (2x+5);

Diff. w.r.t x
3
Y _ doeis)
dx dx
3 3 d
= 3 = (2x+5): 15(2x+5)
1 1
= 2(2x+5) (2) = 3(2w+5)
Again diff. w.r.t x
1
D= 39 (545
dx dx

1 1
= =3.—(2x+5)2(2) = =
Y2 2( ) ) Y2 \V2x+5

i)y = Vv

=y = (x)2+(x)2
Diff. w.r.t x
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d d 1 -1 11, .3
Lo @] = o= S
Again diff. w.r.t x
dy _ li[ 5 %}
dx 2 dx (x) (x)
1 1, ,3 3, .3
= —| —— 2 - 2
= 3= 3 w7
_ 1 _L_'_i _ 1) —x+3 or y, = 3—x
4_ x% x% 4 x% ’ 4x%
Question # 2
Find y, if
() y = x%e (i) y = 1n@j:;)
Solution
(i) y = xe”
Diff. w.r.t x
ﬂ — ixze_x
dx dx
— 2 ¥ —x_l_ -x “ 2
= X dxe e dxx
= xX’e (=) +e " (2x)
= e_"(—x2+2x)
Again diff. w.rt x
Dy _ ie"‘(—x2+2x)
dx dx
y, = e"‘%(—x2 +2)c)+(—x2 +2x)%e‘x
= ¢ (-2x+2)+(-x" +2x)e " (-1)
= e_x(—2x+2+x2—2x)
= e_x(x2—4x+2)
2x+3
.. 1
@ = n(E)
= y = In(2x+3)—In(3x+2)
Diff. w.r.t x
= b _ i1n(2x+3)—i1n(3x+2)
dx dx dx
1 1
= = 2)- 3
’ 2x+3() 3x+2()
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= 2(2x+3)" =3(3x+2)"
Again diff. w.r.t x

Dy _ 2i(2x+3)‘1—3i(3x+2)‘1
dx dx dx
= 3, = 2| -(2x+3)7 @] -3 -(3x+2) (3|
4 9
=y, = - + Ans.
T (2x+3) (Bx+2)
2 2
OR y, - —4(3x+2)2+9(3x+22)
(2x+3)" (3x+2)
—4(9 +12x+4) +9(4x> +12x+9)
- (2x+3) (3x+2)’
_ —-36x"—48x—16+36x" +108x+81 60x + 65 Ans
(2x+3) (3x+2)° (2x+3)° (3x+2)°
i)y = (=F
I+x
Diff. w.r.t x
& 1(1—_xf
dx dx\1+x
By solving, you will get (differentiate here)
5= = (=) )
(1-x)2(1+x)2
Again diff. w.r.t x
%%-z —g%“l—xyé(r+xf%}
_1d _3 3d 1
= —(1=x) 2 (14x) 2 = (1+x) 2 (1-x)2
= yy= ~(I=a) () 2 = (1+x) 2 - (1-x)
_ -(L-xy%(-§(1+xy3(Dj-(y+xy3(-%(y-xy3(-nj
3 1
- 1 5 3 3
2(1-x)2(1+x)2 2(1+x)2(1-x)2
_ 3d-x)-d+x)  3-3x-1-x
2(1-x)(1+x)  2(1-2)7 (1+x)?
2—4x 1-2x
= = Ans

2(1-x)2(14x)°  (1=x)2(1+x)
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Question # 3
Find y, if
() x*+y> = a
(iv) x=at*,y=bt" V) x>+ Y +2gx+2fy+c=0

Solution

(1) x2+y2 = a’
Diff. w.r.t x
d 2 d , dy
—(x"+ = —a = 2x+2y— =20
dx( Y ) dx ydx
= 2yy = —2x = y = —%
Again diff. w.r.t x
dx _ dy
dy o _d(x) | ld
dx dx\ y % y?
X
y(d)— (—j o
- = — L =
& y’ dc y
2 2 2
s y 4+ x
- _ Y = _ Yy
y? y?
2 2
= |2 —:yj Ans.
¥
a2
OR y, = —— Xt +y = al
(1) X —-y=a
Diff. w.r.t x
d 3 3 d 3
—(x - = —a
wl )=
3x2—3y2ﬂ =0
dx
2. 2 . x°
= =3y'y = —3x = n=

Again diff. w.r.t x

http://www.mathcity.org

2 ) X -y = d’ (iii) x =acos@,y = asinf



dx dx\ y
d d
yza(xz)—ng(f)
= ¥ = )2
(»)
y2(2x)—x2(2yy]
_ dx
— y4
2 2 x’
2 —2x7y| —
7 y(yzj dy _ ¥
y4 dx y2
4 3 A 4
2xy2—2x 2xy’ —=2x
_ y _ y
y* y*
—2x(x*=y?
= ( < y) Ans.
y
—2x(d’
OR y, = g ) x3—y3 -4
y
2a’x
= Y, = = 5
y
(i11) X = acos@ , y = asinéf
Diff. ;cxw.r.t 6’d Diff y w.r.t @
— = g—-cosé
de de ﬂ = aisinﬁ
= —asin@ de
10 | = acos@
= — = -
dx asin@
Now by chain rule
dy _ dy do
dx de dx
= acos@- _ = y, = —cotd
asin @ !
Now diff. y, wr.t 8
Do —icoté’
dx dx
= y, = +cosec’ —
dx

http://www.mathcity.org
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= COSCCZQ.(— 1 )
asin@
-1

= Y, =

asin® @
(iv) x=a’, y=bt
Diff. x w.r.t ¢ Diff. y w.r.t ¢
dx d ,
— = a—t dy d
dt dt - = b @)
= 2at di di
_ 3
a_ 1 -
dx 2at
Now by chain rule
dy _ dy dt
dx dt dx
= AbP =y = 2p
2at a

Now diff. y, w.r.t x
@ _ 2—bd(t2)— Zbd( ) dt

dx  a dx a dt\ ' dx
2b 2b
= = 2t = = —
Y2 a ( ) 2at Y2 2
(v) X+ Y +2gx+2fy+c=0

d, , 5 d
= —(x"+y +2ex+2fv+c)=—(0
dx( Y +2gx+2fy+c) -0

= 2x+2yﬂ+2g(l)+2f@+0=0
dx dx
dy
= (2y+2f)d—+(2x+2g) =0
X

5N (2y+2f)@ = —(2x+2)

dy _ _(2x+2g)
dx (2y+2f)
Again diff. w.r.t x

dy,  d{x+

d_)))c_ dx(y+g}j

(3+ 1) (x+8)=(x+8) S (y+ 1)
(y+/)

2x+2g) y x+g
1
y+f

=y, = —
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(y+f)(1)—(x+g)zg (y+f)_(x+g)£_X+gj

_ _ y+/f
(y+ /) (y+r)
(y+f)2+(x+g)2 i i
y+f ) +(xte) A
. = — - ns.
(y+ /) (y+f)
OR y, = VA2V + P+ X +2xg+ g7
, = —
(y+r)
()cz+y2+2g)c+2fy+c)—c+f2+g2
(y+ /)
_ 2 2
-0 c+f tg X+ Y +2gx+2fy+c=0
(y+/)
_F2 2
SR it ST
(y+ /)
Question # 4
Find y, if
(i) y = sin3x (i) y = cos’x (i) y = In(x*-9)
Solution
(1) y = sin3x
Diff. w.r.t x
b _ i(sin3x)
dx dx

= y = cos3x(3) = y = 3cos3x
Again diff. w.r.t x
a
dx
Again diff. w.r.t x

Dy = —9isin3x
dx dx
= y; =—=9cos3x(3) = y, = —27cos3x
Again diff. w.r.t x

D _ —27ic083x = y, = —27(-sin3x (3))
dx dx

L PN y, =3(-sin3x(3)) = y, = —9sin3x

= |y, = 8lsin3x

(i1) y = cos’ x
Diff w.r.t x
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DD (o5 y)
dx dx

=y = 3(coszx)dicosx
X

= y,= 3(cos’x)(-sinx)

= y = 3(l-sin’x)(-sinx) = y = —3sinx+3sin’x
Again diff. w.r.t x
L) = —3isinx+3isin3x
dx dx dx
=y, = —3cosx+9sin2xisinx
dx
=y, = —3cosx+9(1—coszx)cosx
= —3cosx+9cosx—9cos’x = 6cosx—9cos’ x
Again diff. w.r.t x
P, = 6icosx—9icos3x
dx dx dx
= y, = 6(—sinx)—9(—38inx+38in3x) di(cos3x)=—3sinx+3sin3x
X
= —6sinx+27sinx—27sin’x = 21sinx—27sin’ x
Again diff. w.r.t x
Py = 21isinx—27isin3x
dx dx dx
=y, = 21(cosx)—27(3sin2x)isinx
dx
= 2lcosx—81sin’ x(cosx) = 2lcosx—81(1-cos” x)(cosx)
= 21lcosx—8lcosx+8lcos’x = —60cosx+54cos’ x
Alternative:
y = cos’x

. 3
Since cos3x = 4cos’ x—3cosx

= cos3x—3cosx = 4cos’x = cos’x = i(cos3x—3cosx)
Therefore
y = i(cos3x—3cosx)

Now diff. w.r.t x
ﬂ — l icos3x—3icosx
dx 4\ dx dx

Do yourself
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(iii) y = In(x*-9)
= In[(x+3)(x-3)] = In(x+3)+In(x-3)

Diff. w.r.t x
Ll = iln(x+3)+iln(x—3)
dx dx dx
1
= y= +—
7 x+3 x

1

-3
= (x+3) " +(x-3)"
Again diff w.r.t x

D 4 gy L3y
dx dx dx

= y, = —(x+3)_2—(x—3)_2
Again diff. w.r.t x

d d 2 d - _ _
% =~ (#3) = (x-3) =y = 2w 3) 4 2(x-3)
Again diff. w.r.t x
Dy 0@ g3y 2L (o3)?
dx dx dx
=y, = 2(-3(x+3)")+2(-3(x-3)7)
— _64+ _64:—6 14+ 14 Ans.
(x+3)  (x+3) (x+3) (x+3)
Question # 5
If x=sin@, y=sinm@, Show that (l—xz)yz—xy1 +m’y =0
Solution X = siné...... (i), y = sinmf ........ (i1)
From (i) #=sin"' x , putting in (ii)
y = sin(msin_1 x)
Diff. w.r.t x
@ = isinm(sin_1 x)
dx
= ¥y = cos(msin_lx)—msin_lx
dx
= cos(msin_lx)-m !
V1-x*
= yVl-x*= mcos(msin_lx)
Taking square on both sides.
ylz(l—xz)z m’ cosz(msin_1 x)
= ylz(l—xz)z m’ (l—sinz(msin_1 x)) "+ cos’ x=1-sin’x

http://www.mathcity.org
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= yf(l—x2)= m’ (l—yz)
Now again diff. w.r.t x

U

— 2y +(1-2)2y,y, = -

O

2

— XV +(1_x2))’2 = —my

From (i1)

2y1(—xy1 +(1—x2)y2) = 2yl(—m y)

Proved

= (l—xz)yz—xy1 +m’y =0
Question # 6
2
If y = e'sinx, show that d—f— ﬂ+2y=0
dx dx
Solution y = e'sinx
Diff. w.r.t x
Lol =ie" sin x
dx dx

. d . .ood
= ¢'—sinx+sinx—e
dx dx

= e 'cosx+sinx e’ =
Again diff. w.r.t x

d (dyj d . |
—| = | = —e"(cosx+sinx)
dx\ dx dx

e* (cos x +sin x)

dzy x d . . d x
= —5 = e'—(cosx+sinx)+(cosx+sinx)—e
dx dx dx
= ¢*(—sinx+cosx)+(cosx+sinx)e’ = e*(—sinx+cosx+cosx+sinx)
= e"(2cosx) = 2¢"cosx
Now
2
LHS = 42 2® 1y,
dx dx
= 2e"cosx—2e" (cosx+sinx)+2e" sin x
= 2¢"(cosx—cosx—sin x+ sin x)
=0
: d’ d
1.e. —Z— —y+2y =0 Proved
dx dx
Question # 7

http://www.mathcity.org
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2

d’y dy

If y = e“sinbx, show that —2—2cz—+(a2 +b2)y =0
dx
Solution y = e“sinbx
Diff. w.r.t x
@ = ie‘”‘ sin bx
dx dx
ax d . . d ax ax : ax
= " —sinbx+sinbx—e“ = e“ cosbx(b)+sinbxe” (a)
dx dx

= e (bcosbx+asinbx )

Again diff. w.r.t x
d (ﬂj - % e” (bcosbx +asinbx )

dx\ dx
2
= d—z = e‘”‘i(bcosbx+asinbx)+(bc0sbx+asinbx)ie‘”‘
dx dx dx
= ™ (=bsinbx(b) + acosbx(b) )+ (bcosbx + asinbx )e™ (a)
= e“x(—bzsinbx+abcosbx+abcosbx+azsinbx)
= ™ (2abcos bx + a* sinbx —b* sin bx)
= ™ (2abcos bx + 2a’ sinbx — a* sinbx —b* sin bx)
= e[ 2a(bcosbx+ asinbx)—(a> +b” )sin bx
= 2ae"""(bc0sbx+asinbx)—(at2 +b2)e‘”‘ sinbx
dzy dy 2 2 dzy dy 2 2
— = 2a——(a"+b = ——-2a—+(a +b =0
dx’ o )y o 2a o )y
Question # 8

If y = (Cos‘lx)z, prove that (1 —~ xz)y2 —xy,—2=0

2

Solution  y= (Cos‘lx)

Diff. wrt x
% = %(Cos‘lx)2 =y = 2(C0s_1x)%C0s_1x
=y, = 2(C0s_1x)- —1 - = yVl-x =—2(C0S_1X)

I-x
On squaring both sides

¥ (1 - xz) = 4(Cos_1x)2
= ylz(l—xz) =4y vy =(C0s_1x)2
Again diff. w.r.t x
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d
= (l—xz)ayf+yfd—(l—x2) =4y,
d
= (l—xz)-2y1%+yf(—2x) =4y = 2yl[(1—x2)y2—xyl] =4y,
= (1_x2)y2_x)’1_2 =
Question # 9
. 2 d’y dy
If y = acos(Inx)+bsin(Inx), prove that x> —+x—+y=0
dx dx
Solution 'y = acos(Inx)+bsin(Inx)
Diff. w.r.t x
dy _ aicos(lnx)+bisin(lnx)
dx dx dx
= a[—sin(lnx)]%(lnx)+bcos(lnx)%(lnx)
= —asin(lnx)l+bcos(lnx)l
x x
= D —asin(Inx) +bcos(Inx)
dx

Again diff. w.r.t x

i[xﬂ} = —aisin(lnx)+bicos(lnx)
dx| dx dx dx
= xi(@j+@(@j= —acos(lnx)i(lnx)+b(—sin(lnx))i(lnx)
dx\ dx) dx \dx dx dx
2
= xd—3}+ﬂ-(l)= —acos(lnx)-l—bsin(lnx)-l
dx~ dx X X
d’y dy 1 . ,d’y dy
= x—5+—= ——(acos(Inx)+bsin(In = X —5t+tx—==-
xdx2 dx x(a ( x) ( x)) X dx2 xdx y
2
= xzd—2}+x@+y= 0 Proved
dx dx
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