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. ALLEN

Method of differentiation

METHOD OF DIFFERENTIATION
1. Lety = y(x) be a function of x satisfying

yv1-x* =k —x4/1-y> where k is a constant

1 1 dy 1.
and Y| = |=——.Then — atx:E,lsequalto:

2 4 dx
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2. If ylw=,/2 5 +——0E|—,T|,
1+tan” o sin” a 4
dy _om
then ia at o= 5 is :
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3.  Letxk+yk=ak (a, K>0) and ?+(1J3 =
X

X
0, then k is :
3 1
OF @5
2 4
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4. Let f(x) = (sin(tan~'x) + sin(cot~'x))? — 1,
d 1d/.
IxI > 1. If d—z=5d—x(sm (f(x))) and

Y(\/§)=%, then y(—\/g) is equal to
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5. If x =2sinB - sin20 and y = 2cos6 — c0s26,

2

d
66[0,2n],thend—x}2, atO=mis:
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Let f and g be differentiable functions on R
such that fog is the identity function. If for some
a,b e R, g'(a) =5 and g(a) = b, then f'(b) is
equal to :
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Ify= Z:kcos"1 Ecoskx—isinkx , then i
o 3 5 dx

atx =01s
T T
If y2 + log, (cos? x) =y, X 6(—5, 5), then :

(1) ly"0) =2
@) 'Ol + ly"0)l =3
3) y'O) + ly"O)l =1
@ y"'©0)=0

If (a+\/§ bcosx)(a—\/E bcosy)zaz—b2 ,

dx T T
where a > b > 0, then d_y at is :

i
a—-b a+b

(1) a+b 2 a—-b
2a+b a—2b

G) 2a—-b ) a+2b

.. 1+x* -1 )
The derivative of tan-! [;J with

X
2x4/1-x2 1 .
respect to tan~! | ————| atx = < is:
1-2x 2
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Method of differentiation

Sol.

Sol.

Sol.

ALLEN .

SOLUTION
NTA Ans. (2)

Put x = sin, y = sina

yV1=x* =k —xy/1-y’

= sina - cosO + coso - sinB = k
= sin(a + 0) =k

= o+ 0 =sinlk

= sin!x + sin”! y = sin"'k

1 1 Xﬂzo

+
\/l—x2 \/l—y2 dx

U

L] 1
X:_ = —
a YT g

dy -5

dx 2
NTA Ans. (1)

(tanoc+cotoc) 1
y(a): 2 2 + .2 ’
l1+tan”" o sin” o

|sina+cosa| 3 —(sina+cosa)
- [sinol - sin o
=—1 - cota

y' () = cosecZa

Sm
128y
y(6)
NTA Ans. (3)
xk + yk = ak (a .k > 0)

dy

k-1 k-1
kxk1 + ky ix

k-1

d

_Y{EJ =0 > k-1=— = k=2/3
dx \y

Sol.

Sol.

NTA Ans. (1)

ALLEN Ans. (BONUS)

Note: The given information is insufficient
to find y(x) for x <-1. So, it should be bonus,
but NTA retained its answer as options.

Lettan-'x =0, 0 e [_g’_ﬂj U[E Ej

4 4’2
) > = gin0= 2xX
f(x)=(sin6+cos6) —1=sin "I

N ﬂ —lisin_l 2x
oW X 2dx 1+x?

Since, we can integrate only in the continuous
interval. So we have to take integral in two cases
separtely namely for x <—1 and for x > 1.

{—tan'1x+c1 ;0 x>1
= Y=

—tan"'x+c¢, ; x<-1

50, 6, a5 y(5) =

But we cannot find ¢, as we do not have any
other additional information for x <—1. So, all
of the given options may be correct as c, is
unknown so, it should be bonus.

NTA Ans. (BONUS)

Note: This question has been cancelled by
NTA as none option matches.

X = 2sin6 — sin20

dx 0 30
= — = 4 i — 1 _—
= 0 2c0s0 — 2c0s20 Sln(zjsm( 5 )

y = 2co0sB — cos20

= j—g = —2sin0 + 2sin20 = 4singcoss—2e
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. ALLEN Method of differentiation
Alternate :- 8.  Official Ans. by NTA (1)
dy T T
E_ —-2sin0+2sin20 _ sin0—sin 20 Sol. y*+1In (cos®>x) =y X e(_f’ Ej
dx  2c0s0-2c0s20 —cos0+cos20 forx=0 y=0orl
do Differentiating wrt x
dzy dx = 2yy'—-2tanx =y’
At(0,0)y' =0
dx*'d
w0 S At(0, 1)y =0
(=cos0+c0s20)(cosO—2cos26) —(sin 62— sin20)(sin ® — 2sin 26) Differentiating wrt X
(—COS@+00829) zyyn + 2(y|)2 _ 2 SeC2 X = yn
dy( gy G1+D(1-2)-(0) At(0,0) y"=-2
(1) AL, 1) y" =2
~ly"(0)l =
2
Y (g2 3_ 3 9.  Official Ans. by NTA (2)
dx 4 2
Sol. (a%~J§bcosx)(a—~J§b00sy)=zf-—bz
d’y 3
ax> 8 :>a2—\/§abcosy+\/aabcosx
3 —2b*cosxcosy =a’ —b?
Answer should be 3 No options is correct. Differentiating both sides :
6. NTA Ans. (3) 0- fab[—smy " j + /2 ab(~sinx)
Sol. f(g(x)) =x .
fllg(x)) g'x)=1 —2b? {cosx(—sinyd—yJ+cosy(—sinx)} =0
putx=a *
= f'(b)g'(a)=1 ZRE .
£b) g(a) At (4 4j ,
1
fib)=— dy of_ldy 1
5 ab— —ab-2b e
7.  Official Ans. by NTA (91) _ dx  ab+b? a+h .
= ; a,
Sol. Put cosoczisinmzi O<0L<E dy ab—b’ a—b
3 5 2 10. Official Ans. by NTA (2)
Now écoskx—isinkx
5 5 5 _ -1 1+ X2 -1
= cos o . cos kx — sin o . sin kx Sol. Let f = tan "
= cos(a + kx) 1
As we have to find derivate at x = 0 Put x = tan 6 = 6 = tan~! x
We have cos~! (cos(a + kx)) secO—1
= (o + kx) f = tan™! ( a0 )
6
= )/22(0“'1(’4) 1—-cos6 0
(= f =tan"! , ==
in 6 2
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dy X 6><7><13
= dxatxO kz




Method of differentiation

ALLEN .

tan™’ df 1
f: an X

2X\/1—X2j

1-2x°

Put x =sin 6 = 6 = sin~! x
_ tan-! (2sin60056)

g =t 1-2sin* 0

g = tan~! (tan 20) = 20

g=2sin! x

Let g = tan™! [

dg 2 ..

X - Jlx ...(11)

daf 1 1-x’

dg = 20+x>) ~ 7

N (3
T2 N\ T 0

p65"
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