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CBSE Class 12 Mathematics Differentiation Worksheet
Higher Order Derivative

1. - d?y.
Q Ify = cos™lx, ﬁndd—x}z]m terms of y alone.
Sol.1 Wehave, y=cos'x = - 1 X
Y @ L & _Th=
Diff w.r.tx dx? (1-x2)
d—y = 1 = dz_y - —._x
dx = Vi-x? dx?2  (1-x2)V1i-1x2
d
= Vi—x22=- (cross thus SH e) . d?y
dx from of (1) x=cosy', put in=
dy -1 2
- = dcy —Ccosy
dx  V1-x2 = - =
. . ' . dx?  (1-cos2y)y/1-cos2y
Diff again w.r.t X (using Quotient rule)
—cosy
:> p-_- A
a2y x/1—x2(o)—(—1)ﬁ(—zx) sin2y.siny
dax? (1-x2) d?y

— = —coty. cosec?y Ans.

2
Q2. Ify = Ae™ + Be™, show that% —(m+n) Z—z +mny = 0.

Sol.2  Wehave, y = Ae™ + Be™ - (1)

Diff wrtx,

Z—Z = mAe™ + nBe™----.(2)

Diff again w.r.t x

a’y _ —cosy 3)
dx2 ¢ (1-cos2y)/1-cos2y

Taking LHS
ks

dy
—=z = (m+n)——+mny

Substituting the val f@d—y& fi D,2)&@3
ubstituting the value of =5, == y  Afrom (1), (2) & (3)}
m2Ae™ + n?Be™ — (m + n)(mAe™ + nBe™) + mn(4Ae™* + Be™)
=  m?4e™ + n?Be™ — m?4e™ — mnBe™ — mnAe™ — n?4e™ + mnde™ +

mnBe™ = ORHS. (Proved)

Q3. d?y cosx
If y=tanx + X, sh that — = ———.
y S€C X , Show dx?  (1-sinx)?2

Sol.3 Wehave y=tanx+secXx
Diff w.rtx
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d
é = sec®x + secxtanx

N d’y —cosy
dx?  (1-cos?y)/1-cos2y
d 1+sinx

= 2=
dx cos2x
d 1+sinx

> ==
dx 1-sinx
d 1+sinx

- XX Tr
dx (1-sinx)(1+sinx)
d 1

= 2=

dx 1-sinx
Diff again w.r.t. x (using Quotient rule)

N d?y _ (1-sinx)(0)—1(=cosx)

dx? (1-sinx)?
d%?y _ cosx
= axz (1-sinx)? (Proved)
4. 3/2
! )]
If(x —a)? + (y — b)? = c?— (1) , Show that ——25"=—is a constant and independent of a and b.
dx?
Sol4  Wehave, (x —a)? + (y — b)? =¢? (1)
Diff w.r.t. x
20— a)+2(y = b) = =0
> (x-—a)+@-m2=o0
dx
> g Q)
dx (y-b)
Diff again “w.r.t.. x (Quotient rule on RHL)
N ay '(y—b)(l)—(x—a)dY/dx]
dx? | (y—b)2
2y '(y—b)+(x—a)(;%;)
= —z= )2 .....{fromeq. (2)}
- ay _ _ '(y—b)2+(x—a)2]
dx? L (y-b)?
a?y _ ()
= 2 = D) ....{Fromeq. (1)}
I 2 3/2
@) ]
Consider ——5+—
dzy
(dxz)
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_2:\3/2
(&)

(r=h)?
—c2

b3
((x—a)2+(y—b)2)3/ 2
_ v=b)?

)

(v-b)3

= =— = == —c which is a constant and independent of a and b. (Proved)

2
QB iy = a(f —sinf)andy = a(1 + cosG)ﬁndZTZ.

Sol.5 We have ,

x = a(6 — sinf) y = a(1+ cosfO)

Diff w.rt. 8 Diff 'w.rt 6
dx _ d_y _ s
i a(l—cosf) ...(1) i a(—sinf)

Now £ = @2/¢0

dx dx/d6
. dy _ —asiné

dx a(1—cos0)
N dy _ —sinf" o —2sin(6/2).cos(6/2)

dx  1-cosf 2sin2(6/2)

v __
= == cot(6/2)
Now Diff w.rit x

dzy \ [ 2 9] 1 dé .
Tz cosec” .2 — {main step}

= ez — 5 cosect (3 ' a(i—cosd) ....{fromeq. (1)}

d’y 1 2 (9) 1
= ez 7 cosect|; " 2sin2(6/2)

dZ
= Y=L iosect (9) Ans.

dx?  4a 2

2
Q- ppy = a(cosf + sinf)&y = a(sinf — Gcosh). Find%at@ = g

Sol.6  We have, x = a(cosf + 0sinf)
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Diff wrt 0
Z—: = a[—sinf + 6.cos6 + sind]
2% — afcosh 1
rrin afcos cee(D)

y = a(sinf — Ocosh)
Diff w.r.t. 6

% = a(cosf — (—0Osinb + cosh))

d .
= % = aBsinf
Now L e
dx dx/d6
d abfsinf
= 2= = tanf
dx afcosf
Diff now w.r.t. 'x’'
2
d
=2 = sec?9.=>
a? 2 1 3
> —= . ==,
dx? sec afcosb afd sec”0
d? 1
= (—32') = —sec3(m/3)
dx*/g=m/3 a3
d? 3 T
= (—Z) =—(2)3 ........{cos—z 1/2..secm/3 = 2}
X/ 0=m/3 am 3
d?y 24
SC
x*/g=r/3  am
Ans.

Q7. Find A and B so that y ='A sin(3x) + B cos(3x) satisfies the equation

d2y+4dy+3 =10 3
I e y = 10cos(3x)

Sol.7 We have, y= Asin(3x)+ B cos(3x)
Diff, w.r.t. x

% = 3A.cos(3x) — 3Bsin(3x)
Diff again w.r.t. x

a’y =L pr3
(dx2)9=n/3 = .gsec (m/3)

a

given equation :
2
A Ziy + 3y = 10cos(3x)

dx? x
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d’y d
subst. The values of £ , o ,
dx2’ dx

—94sin(3x) — 9Bcos(3x) + 4(3Acos(3x) — 3Bsin(3x)) + 3(4sin(3x) +
Bcos(3x)) = 10cos(3x)
= —94sin(3x) — 9Bcos(3x) + 12Acos(3x) — 12Bsin(3x) + 3(Asin(3x) + Bcos(3x))
= 10cos(3x)
= sin(3x)[—94 — 12B + 3A4] + cos(3x)[—9B + 124 + 3B] = 10cos(3x)
= sin(3x)(—64 — 12B) + cos(3x)(—6B + 124) = 10cos(3x)
equating the coefficients of sin(3x) and cos(3x) on both sides.
We have, —-6A—-12B=0
and -6B+12A=10

solving these two equations we get

A=E,B=_—1Ans.
3 3

2
B Itx = acosh + bsinfandy = asinf — bcos6; show that Y2 % - xZ—z +y=0.
Sol.8 We have,
x = acosf + bsinf y = asinf — bcosf
Diff w.r.t 8
dx _ dy _ .
i asiné + bcos@ i acosf + bsinf
& _ _gsing — b _
i (asin@ — bcosBO) 0=
a@x _ _
e
Now & —dv/do L _x
ow dxo dx/dé - y
N
= Vo= % cee(D)
Diff again w.r.t x (product rule on LHL.)
d? dy d
), Ly o by
dx? dx dx
2y d_y(-_x) -
=3 Yozt )= 1 ... {fromeq. (1)}
d’y dy
5>y’ ———x—=—
Y dx? dx y
2ty Ay
Yo Xy +y =0 (Proved)
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Implicit Functions And General Differentiation

x+y

Q9. 2 2\ _ -1(y ay _
Iflog(x“ + y*) = 2tan (x) show that == = —

S0L9 " We have, log(x? + y?) = 2tan! (%)
Diff. w.rt. x
dy
1 ( dy 1 |xgy(@
A2x+2 —) =2.—.|[&—
x2+y2 ydx 1+i’_§ l x2
2 d_y) _ x? (xdy/dx—y)
= x2+y2 (X Ty dx) 2 x2+y2 x2

dy _ _dy
= x+ya—xa—y

_ay dy
=4 x+y—xa—ya

d
> xty=@x-y)

d
> X (Proved)

dx xX-y

10. — dy _ =1
Q Ifx\/1+y+y\/1+x—O,showthata—(x_l)2

Sol.10 Wwe have, x\/1+y+yVI+x=0

= xWl+x=-yvi+x

squaring

= x?2(1+y)=y%21+x)

= x?+x?y=y%+y%x
= x?=y%=y%x —x%y
=& +y)x—y) =yx(y —x)
= (x+y)x—y) =—yx(x—y)
> x+y=-yx
=> y+yx=-—-x
> y1+x)=—x
= =
Y= "1
Diff w.rt. x (Quotient rule)
dy _ (1+0)(=1D—(=x)(1)
dx (1+x)2
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dy —1-x+x
= _ =
dx (1+x)2
dy 1
= 2= Proved
dx (1+x)2 ( )
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