® ALLEN" Method of Differentiation
METHOD OF DIFFERENTIATION I (sin\ﬁ )dt
6. limt—Fkf— Ito:
1. Consider the function f(x) :LX), X#2 X1—>0 x> 1S equatto
sin(x —2) ) 3 |
=7 , x=2 H= @ 30 @
. . _ 3 2 15
Where P(x) is a polynomial such that P (x) is 7. Let f(x) be a differentiable function at x = a
always a constant and P(3) = 9. If f(x) is with f'(a@ = 2 and f(a) = 4. Then
continuous at x = 2, then P(5) is equal to . lim xf(a)—af(x) equals :
( ( 1 — \\\ X—a X —_— a
Let f(x) = cosk2tan_1 SinLCOt_l ) /—XU , (2a+4 (2)4-2a (3)2a-4 @Da+4
X 8. The maximum slope of the curve
: 1
0 <x<1.Then: y=—x"=5x" +18x> —19x occurs at the point
(D) (1= %) f(x) - 2(f(x))* = 0 2
(2) (1 +x)* f'(x) + 2(f(x))* = 0 @2 @ 0.0
21
(3) (1 =) (%) + 2(f(x))* = 0 (3) (2,9) “ (3,7j
@ (1+%) f(x) - 2(f(x)* = 0
) R ) 9. Let f be a twice differentiable function defined
If y = y(x) is an implicit function of x such that on R such that f(0) = 1, £'(0) = 2 and £'(x) # 0
d’ . '
loge(x +y) = 4xy, then }z] at x = 0 is equal forallx € R.If fx) £'G) =0, forallx e R
dx f'x) ') :
o then the value of f(1) lies in the interval:
B d’ d (19, 12) 2)6,9 3)(0,3) @G, 06)
fy*+y“=2xand (x> ~ 1) + ax 2 +py=0,
oy L ane X dx’ Tox dx by 10. Letf: S — S where S = (0, ©) be a twice
then |o. — B is equal to differentiable function such that f(x + 1) = xf(x).
If g: S — R be defined as g(x) = log.f(x), then
Ify(x)=cot™ [\/1 +sinx +1-sinx J X € (E,n), the value of |g"(5) — g"(1)| is equal to :
J1+sinx —~/1-sinx 2
205 197 187
y 51 H— Q— G — @I
then — atx=—is: 144 144 144
dx 6 Lo
1 1 11. If f(x)=sin COS_I[ — ZXJ and its first
1) D) (2)-1 3) 5 @0 1+2
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. . . b
derivative with respect to x is ——log, 2 when
a

x = 1, where a and b are integers, then the

minimum value of |a2 — b2 is




Method of Differentiation

Sol.

Sol.

ALLEN®
Official Ans. by NTA (39) Sol. In(x +y) = 4xy (Atx=0,y=1)
— oy
P(x) X+y=e
= x#2 | |
flx)=qsin(x=2) = 1+ L=ty [4X—y + 45’]
7 , X=2 dx dx
d
P”(x) = const. = P(x) is a 2 degree polynomial Atx=0 % =3
f(x)iscont. atx =2 2 2 ( 2 A
d y _ A 4xy dy 4xy d y
f(2+) =f(2) @ =€ 4X&+4y +e L4X¥+4YJ
_Px Py oa o
x-2" sin(x —2) Atx =0, o =e(4) +e'(24)
X
_ 2
lim B=2@ED) o ] o &y g
=2t sin(x —2) dx2
P(X) - (X _ 2)(ax + b) 4. Official Ans. by NTA (17)
1
PG)=(3-2(Ba+b)=9= Sol. y* 4+t =2x
yZ

P(5)=(5-2)(2.5+3)=3.13=39
Official Ans. by NTA (3)
)

f(x) = COS{Ztan_l sin (Cot_l 1;XU

-1 [1-x .
cot™! =sin 1\/;
X

or f(x) = cos (2tan™" \/; )

L (2R)
= cos tan L _XJ

f(x) = 1__X
1+x

-2

Now fi(x) =
RTINS

2
or f(x) (1 = x)? = — 2[1_"j

1+x

or (1 —x)* f'(x) + 2(f(x))* = 0.

N, G
:>(y4) -2xy'¥ +1=0

1
:>yZ =x+vVx* =1 or x—Vx’ -1

11d
So, ——3—y=1+ X
4 de <2 -1
1
4
1 ldy v
4y3/4 dX ’Xz—l
YA )
dx x> -1
( XZ_I)yv_ yX
2 [ 2
Hence, d }2] =4 > x -1
X x"—1
2 "
:>(X2_1)yn:4(x l)y Xy
Vvxi—1
:>(x2—1)y”=4(\/x2—1y'—%j
x -1

= (x? —l)y" = 4(4y—XTy'j (from I)

= (x>=1)y"+xy'-16y =0
So, |o—B| =17

¢
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S.

Sol.

Sol.

Sol.

Sol.

Official Ans. by NTA (1)

X . X . X X
COS—+SIn—+S1n——CO0S —
y(x) = cot™ 2 2 2

X . X . X X
COS — +sin— —8in —+Cos
2 2 2 2

T X

= tﬁlt ij:— —

y (X)= co (an2 )
0=
X)= —
Y 2

Official Ans. by NTA (1)

)]fsin\/zdt

lim 2
x—0" X

. (sinxj 2 2
= lim ><—=§

~ lim (sin x2)2x
3x

3 x—0"

0" X 3
Official Ans. by NTA (2)
f@=2,f@=4
i X @ —afx)

X—a X—a

f@-af'(x)
1

= lim (Lopitals rule)

= f(a) - af'(a)
=4-2a
Official Ans. by NTA (1)

dy =2x3 - 15x2 +36x— 19

dx

Since, slope is maximum so,

2
Y 6x2-30x+36=0
dx
3

Y 125230
dx

=x"-5x+6 =0

d’y
X=2,3 atx—2,§<0

So, maxima

atx = 2

y:% x16-5x8+18x4—-19x2

Sol.

10.

Sol.

=8-40+72-38=80-78=2
point (2, 2)
Official Ans. by NTA (2)

t(x)t"(x)~(F'(x)) =0

Inf(x) = cx +k;

f(x) = ke

f0O)=1=k

f'(0)=c=2

f(x) = e*

f(1)=¢? € (6,9)
Official Ans by NTA (1)
Inf(x + 1) = In(xf(x))
Inf(x + 1) = Inx + Inf(x)
= g(x+1)=Inx+ gx)

= g(x+1)—gx)=Inx

= g'x+ - g'00) = -

X
Putx=1,2,3,4
1
g'@2)-g' M= T (D)
n " 1
g'B3)-g"'@)= 2 -(2)
1
g'@-g"3)= ) -(3)
1
g'B)-g'@D= e -4
Add all the equation we get
"5 ") = 1 1 1 1
g"(5) - g'( )——1—2—2—2—3—2—?
205
" 5 _ ul =
g"(5)—g"(D) o
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11.

Sol.

ALLEN®

Official Ans. by NTA (481)

. L 1=2%
f(x) =sin| cos o atx=1;22x=4
+
2
for sin[cos"l[1 X2 D,
1+x

Lettan-1x =0 ; 66(—

|3
D3

)

3 sin(cos“1 cosZG) =sin20

If x>1:>£>6)>E
2 4

Tc>29>E

2

2tan0

=2sin0cosO = >
1+tan“©

B 2X
1+x2

2.2%
Hence, f{(x) = ————
® 1+2*

(1+2)(22*In2)-2% -2-1n2-2-2"

o) = e

L payo20m2-2m2 12,
25 25

So,a=25,b=12= |a2 - b2| =252 - 122
=625 144
=481
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