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CBSE Class 12 Mathematics Differentiation
Worksheet

Parametric functions

QL Ifx = 2c0s6 — cos(260)andy = 2sinf — sin(28). Show that% = tan (?)
Sol.l  We have, x = 2cosf — cos(20)

Diff w.rt. 6

% = —2sind + 2sin(26)start

= % 2(sin(20) — sinf)
and y = 2sinf — sin(26)
Diff w.r.t @

%ZCOSH — 2cos(26)

= % = 2(cosf — cos(20))
dy _ dy/df __ 2(cosf-cos26)

dx  dx/d6  2(sin26-sin@)

dy —Zsin(ﬁ).sin(_g)
== —a ..{cosA — cosB&sinA — sinBfarmula}
dx 2C05(7).511’1(E)

Now,

dy _ sin(36/2) Ny
dx _ cos(36/2) ...{sin(+60) =—sin6}
2= tan (ﬁ) Ans:

dx 2

a 1
Q2. x = (t + l) andy = a'*. Find 4
t dx

Sol.2 1\ ¢
We have, x = (t + ?>
Diff w.rt. t
-alex).(1-3)
dc ¢ ot ' t2
and y =a"*t
Diff w.r.t t
dy 41 1 d
i t.loga. (1 - t_z) {ﬁ (a*) = axloga}
d 41 1
dy /g a t'(l_t_z)
Now a: dx/ = 1 =1 1
a0
dy a'*'/t.loga
—=——"—-5 Ans.
dx 1
a. (t + ?)
Q3. __ sin3t _ cos3¢ . dy
x= J/cos(2t) andy = Jcos(2t) Fmddx'
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Sol.3 We h X = sin3¢t
chave, 1 = Jcos(2t)
taking log on both sides
logx = 3log(sint) — %log(COSZt) ......{using log properties}
Diff w.rt't
e 3.——.cost ——.— (—sin2t).2
x dt sint x cos(2t)
dx 3
= E =X [m + tan(2t)]
d _ cos3t
an Y= JJcos(2t)

taking log on both sides
logy = 3log(cost) — %log(COS(Zt))......{using log properties}

Diff w.rt 't

_ tan3t [—1+3tan2t]
tan3t L 3-tan?t

1 (—1+3tan2t)
tant \ 3—tan?t
—1+3tan?t

3tan—tan3t
—(1-3tan?t)

3tant—tan3t
_ -1 o{tan(30) =

tan(3t)

dy
ol cot(3t) Ans.

3tan6—tan36}
1—-3tan26

Higher Order Derivative

Q4.

@y _,

-1 a2 ﬂ_
If y = sin™ " x, then show that (1 — % )dx2 ax

Sol4  We have, y = sin”1x
ﬂ _ 1
dx \/dl—x2
> V1i-x22=1

dx
Diff again w.r.t X, (product rule)

11— x2 dz_y dy 1(=2%) =0
“dx? 0 dx2vV1-x2

d?y x dy
4227 =2 —
= NVl xt—5 0

Vi—xZ dx
LCM
d?y _d
GE 6 _
Vi-x2
24 4%y dy
= (1 —=x*)—=—x-—==10 Hence Proved
dx dx

Q5. y = (cot™tx)?Show that (x? + 1)2.y, + 2x(x% + 1)y, = 2.

Sol.5  We have, y = (cot™1x)?
Diff w.rt. x

% = 2(cot‘1x).( — ) ....{%(cot‘lx) = }

1+x2 1+x2
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Q6.

> (1+ xz).Z—Z = —2cot™lx
Diff again w.r.t. (product rule on LHS)
2 d dy _
A +x7)—=+——(2x) = 1+x2

> 1+ oy (1 +x) =2 (Proved)

- d?
Ify = e%s "X show that 1- )2 y d —a’y =0.

Sol.6  we have y = pacos™tx

Q7.

taking log on both sides
logy = acos'x.loge

= logy =acos lx ...{ loge=1}
Diff w.rt. x

ldy _ _—a

y dx  Vi-x2

d
= Vl—xzﬁz —ay .....(1)
Diff again w.rt x {product nlle on LHS}

= \/fdy (- 2x)——a—

dx? dx 2sqrt1— 2sqrti-x2

d? x d d
= Vl—xz.d—x)z’— = —q2

V1i-x2 dx dx
LCM (V1 — x?)
(- xz)dxz x;ﬁ _ dy
7 T e Yk
>  (1—-xy,—xy; = —aVl = xZ.Z—Z
= (1-x%y, =xy; = ~al=ay) ...{from eq. (i)}

= (1—x%)y, — xy; =a*y (Proved)
If y = Acos(logx) + Bsin(logx)Show that .

Sol.7  We have, y = Acos(legx) + Bsin(logx) ....(1)

Qs.
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Diff w.rtx

d :

ﬁ = —A. sm(logx).% + B. cos(logx).i
dy“ —Asin(logx)+Bcos(logx)

= dxd X
= x—y = —Asin(logx) + Bcos(logx)
Diff wrt X
1 dy _ _
. ;Z+ logx.a =1-—dy
ay o _ 1 _ B 1
x.zdx2 tx = A. cos(logx).x Bsm(logx).x
247y LY _ :
= X a2 +x dx = —[Acos(logx) + Bsin(logx)]
> 22y x —y ...{fromeq. (i)}
2
= Zd +x +y—O (Proved)

-1
Ify = \/%, show that (1 — x2)y, — 3xy; —y = 0.
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Sol.8 __sin"x
Whave, y = i
> yV1—x%2=sin"1x

Diff wrt x (product rule on LHS)
1 _ — 2 d_y —
y.zm( 2x) + V1 x%.—=

1

1-x2
-Xy 1 _ 2 ZQ: 1
= \/1—x2+ 1-x dx  V1-x2
N —xy+(1-xHdy/dx 1
v1—x; T V1«2
= (1—x2)d—z—xy=1
Diff again w.rt x
N . _[ v ]:
(1 xz).dx2+dx( 2X) x.dx+y.1 0
2 &Y dy Ay
= ((A-x )dx2 Zxdx X—=Yy

2
= (1- xz)% — 3xz—i — vy =0 (Proved)

2
®. Ify = [log(x + Vx2 + 1)]?show that (1 + xz)% + xz—i’ =2

Sol.9 We have , y = [log(x + VxZ + 1)]?
Diff w.rt. x

8 = 2fogte +ETF D (s 20)

x+Vx2+1°
dy _ > 1 VaZ+1+x
= g~ loglx +vVxt 4+ 1)'x+m'( e )

dy _ 2log(x+Vx?+1)
dx x2+41
> V1 +x22—z = 2log(x + Vx24 1)

Diff again w.r.t. (product rule on LHS)

d?y.dy 1 2 ( 2x )
A/ 2 2 227 = —
1+x Tdx? dx 2vV1+x2 (2x) x+Vx2+1° 1+ 2Vx2+1

5 VIFagr v 2 (iiix
Tdx? “A1+x2 dx x+Vx2+1 7\ VxZ+1

d?y x dy 2
= W 2= ==
1+ dx? + Vi+x?2 dx  Vx2+1
LCM in LHS

2y &y | Ay _
= (1+x)dx2+xdx_2 (Proved)

=

Q10. _y'= cosec™'x, show that (x? — 1)y, + (2x* — 1)y, =0

Sok10. We have , y = cosec™'x
Diff w.rt. x
dy _ 1
dx xdxz—l
> (WxZ-1).22=-1

Diff again w.r.t.  {product rule on LHS}

5 4%y | dy 1(2x) I
= (.X Xz—l).E‘FE{X.Z\/%‘l‘ x2—1}=0

7 Ly Ay x? 7_1) =
> VT L2+ 2 (E=+Va?—1) =0
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2 2 2_
> oZ-12+2(E ) =0

dx? Vx2-1
LCM.
=  x(x2-1) 4w (2x2—1)=0  (Proved)

“dx? ' dx
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