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CBSE Class 12 Mathematics Differentiation Worksheet

Implicit Functions And General Differentiation

2_ 4,2 d
A I cost (xz yz) = tan"'a, show that =~ = .
x<+y dx X
2.2
Sol.1 ye have, cos™!(=2) =tanla
x2+y2
2_.2
;T;/z = cos(tan"1a)
xZ_yZ
ry? =k .....{where k = cos(tan'a) = constant} ....(1)
= x?2—y2=k(x?+y?
Diff wrt. x

= 2x-— 2y3—z= k(Zx+2yZ—Z)

_ ( d_Y)
= x ygx k(x+ ygx
_ & _ @&
= x—y- ka;+ kygx
— v @
= x-—kx= kydg+ydx
> x(1-k)=y=(k+1)
dy _ x(1-k)
dx y(k+1)
replace k by .....{fromeq. (1)}
-1_x2—y2]
ay _ a2
- 2 _y2
“oy [§2+§2+1]
x'x2+y2_x2+y2]
dy 7| x2+y2

dx _[xz—y2+x2+y2]
x%+y?

x(2y%)

y(2x?)

d

27X Proved.

dx

Q2.

— x6 — 6 = a(x3 — 3 dy _ x% /ﬂ
Ifvl—x +\/1 y a(x y)showthatdx Y e

Sol2 wehave, V1—x6+.1—y%=a(x?-y?
put x* = sin A and y* = sin B

2
A—B = 2cot™la

= V1 —sin24 + V1 — sin?B = a(sinA — sinB)

=  cosA + cosB = a(sind — sinB)

= 2cos (%) .COS (%) = a2cos (%) .Sin (%)
= coSs (A%B) = asin (A%B)

> cot (%) =a

= 222 - ot la

=
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replace A by sin'x* & B by sinly?
o.sin"1x3 —sin~ly3 = 2cot™1a
Diff wrt. x  {RHL is constant}

1 2 1 ( 3 dY) _
= . — . — ) =
e )~ 3y g) =0
N xZ _ y2 d_y
Vi-x6  V1-x6 dx
dy _ x_2 1-y6
= D 2 1o (Proved)
. d 2
Q3 If cos y =x cos(a + y) show that 2= M
dx sina
Sol.3 We have, cosy=xcos(a+y) ceen(D)
Diff w.r.t. x {product rule on RHL.}
. d . d
—smy.% = —x.sin(a + y).ﬁ + cos(a +y).1
. dy . dy
= xsin(a +y) .~ siny—= cos(a +y)
da . .
= d—z (xsin(a + y) — siny) = cos(a + y)
N dy _ -cos(a+y)-
dx xsin(a+y)—siny
d
= 2= o5y CO?(M” . ....from eq.x = —
dx COS(a_‘_y).51n(a+y)—smy cos(a+y)
N dy _ cos?(a+y)
dx sin(a+y).cosy—cos(a+ysiny)
d 2
- @ _ cos(aty) ..{sin A cos B —cos A sin B = sin(A-B)}
dx sin(a+y-y)
d 2
= _y — M (Proved)
dx sina
Q4. sin?(a+y)

+vy) + +y)= e
If x sin(a+y)+sina.cos(a+y)=0,show that dx sina

Sol.4  We have ,xsin(a + y) + sina.cos(a+y) =0 ....(1)
Diff w.r.t. x  {sin a constant}

x.cos(a + y).% + sin(a + y).1 + sina[—sin(a + y)] % =0

d . . . d
= xcos(a + y)ﬁ + sin(a + y) — sina.sin(a + y) d—z =0
d . . .
= d—z (xcos(a + y) — sina.sin(a + y)) = —sin(a + y)
., ay _ —sin(a+y)
dx xcos(a+y)—sina.sin(a+y)
d T
=5 d—y = —hacos@y) sin(a+y) — ... {from eq. (1) value of x}
X W.cos(a+y)—smasm(a+y)
dy —sin?(a+y)
= == - -
dx  —sina.cos?(a+y)—sina.sin?(a+y)
dy —sin?(a+y)
= == -
dx  —sina(cos?(a+y)+sinZ(a+y))
d in? .
> Y _sin(ety) ....{cos?0 + sin?0 = 1} (Proved)
dx sina
Qs. 2 2 4,1 4 4 _ 42 1 dy _ 1
Ifx“+y t—- andx™ +y t© + —then show that—= iy
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SoL5  We have, x2 +y2? = ¢ —% ()
& xt+yt=1t2 +tl2 2
squaring both sides in eq. (1)
x4+y4+2x2y2 =t?2 +tl2—2
> 24 ~p2x%y? =2 4 tiz— 2 ...{fromeq. (1)}
> 2x? y =-2
> x%y?=-1
2 -1
Diff w.rt. X'
dy i
= 2y dx  x3
= d—y — Ans.
x
6.
Q Ify = log (tan ) Find Z—z.
Sol.6
% We have ,y = log (tan (g + g))
Diff w.rt. x
dy _ 1 2 (n x) (1)
> —= ) -—+2).(-
dx tan(%+§) sec 4 + 2 2
Low_e) i s
o = () " ()
I S
dx 251n(1:+2) cos(4+2)
dy 1 . .
> —= w2 . = 2
ar = (D) {2sin@. cosf = sin(20)}
=5 -1 —secx Ans.
dx cosx

Q7. Ify =log,(log,x). Find%

Sol.7  We have, y = log,(log,x)

log(log,x ogb
= = loe(oByx) {change of baselogh = —g}
log7 oga
Diff w.rt x
dy 1 1 d
5> —==——— —(logx
dx log7 logsx dx( 87 )
da 1 1 d (1
o 4y_ 1 1 4 (ﬂ)
dx log7 logy;x dx \log7
dy 11 1 1
= =
dx log7 log;x log7 x
d 1
= @ Ans.

dx  x(log7)2logyx

Q8. —
Ify = 2 how that (1—x?
1+x

d
)d—z+y=0.
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Sol.8

1-x
We have, y = Tox

taking log on both sides

= logy = : [log(1 —x) —log(1 + x)] ....{using log prop.}
2

Diff wrt. x
1y _

vy dx 1+x
ld_y_l[ 1 —x— 1+x]
ydx_Z 1—x2
ld_y_l( ‘2)
ydx_z 1-x2
1-x)Z=
dx
(1—x2)d—i+y=0 (Proved)

2 .
Q9. Ify = E\/az —x%+ %sm L (g) Fmd—z.

d
Sol.9 X [ 5, a* . _q(x
We have ,y = EVa - X +781n (;)
Diff w.rt. x
ay _x _ 1 JaZ £ 2 G (l)
dx 2 2vVaz—x2’ -(=2%) + Va® +x* + \/1 x2  \a
a?
5> Do Ve e a1
dx  2Va%-x2 2 2 Va%?-x2 a
dy —x2 Vaz—x2 a?
= —= + +
dx  2Va?-x? 2 2Va?—x2
N ay _ —x%+a%?-x2%+a?
dx 2vVa?—x2
N dy _ 2a*-2x* _ 2(a®-x?)
dx  2vVaZ—x2 ~ 2vVaZ—x2
ay _ o7 2
= Tx a X (Ans)
Q10. xsin™ _ _y _ y
Ify = —\/1— show that(1 — x ) ol e
Sol.10 __xsin™1x
We have ,y = ioa? (D)
= yV1—x% =xsin"lx
Diff w.r.t. (Product rule on both sides)
— 2 d_3’= L in~1
xe. x.m+sm x.1
= \/1+x2 dy \/—+51n Ix.1
N —xy+(1 —x2)dy/dx _ 1-x2.sin"1x
Vi—x2 - Vi—x2
d ViexZ o 2
> —xy+(1- xz)—y =x+V1—x2 (lex) .....from(1),sin"1x =y 1xx
> —xy+(1—x) x+y<1xx)

N (1_x);li/ x+y;cy+xy
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dy _ x2+y-x%y+x2y
dx x

=

N x2+y
X
B I AT
= (1 x)dx x+= (proved)
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