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Methods of Differentiation

SOLUTIONS

EXERCISE - O

1. Ans. (B)
1
y= 1-x )2

1+x

1 1-x
my==y
Y 2 n[1+xj

my= %(fn(l —X)—(n(1+x))

2. Ans. (B)

x =yin(xy) = Inxy = §

X i)+ L (xry
dy Xy dy

:%=1+1+1% ('.‘ﬂn(xy):lj
y y

3. Ans. (B)
(cosx)Y = (siny)*
Taking log on both sides:
yIn (cos x)=x {n (siny)

y(—sinx)

X(cos )
Ccos X Si

+Yy'ln(cosx)= y'+/n(siny)
,_{nsiny+ytanXx

N IncosXx—Xxcoty
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4.

Ans. (A)

tan' —X —X tan' XX
3/2 |
1+X 1+ xA/X

= tan-! \/; -tan-!l x

%(tanl ( x-x J] = i(tan’1 Jx—tan™ x)

1+ x3/? dx

1 1 1
:(1+xj2\/§_1+x2
Ans. (B)
1 0 0 |x b bl [x b b

ddAlza X bj+/0 1 0O/+fa x b[,A,=x*-ab
“laaxlaaxoo1
da, =x?—ab+x*—ab+x%—ab
dx
=3(x% —ab)
d
.'.&A1=3A2
Ans. (A)
(FOO-f(20) = ()-2f'(20)] =5
ff()—-2f'(2) =5 (1)
atx =2=f'(2) = 2f'(4) =7 (2)

(F() = f(4x)) = f'(x) — 4 f'(4x)
atx=1=f'(1)—-4f'(4)

eqr (1) +2 xeqr (2)

ff)—4f4%) =19

Ans. (A)

£1(0") = lim f(0+h)— f(0)

h—0* h

htan ' h+sec™ I.=n
h 2

=lim
h—0* h
s -1
~lim(tan h— 2 h) =0 -1
h—0* h
f'(0")=-1
f '(0’)=1im—f(0_h)_ )

h—0*

(=h)tan™ (<h)+cos™(-h) _%

=lim
h—0* —h

[2]
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_ T

n—cos *h—-=

=lim| —tan™ (h)+
h—0*

-h

h—0" h

.1
=lim —tan’l(h)—Sln h]

f'(0)=-1
f'(0")=f'(07)=-1
sof'(0)= -1
8. Ans. (A)
x=t3+t+5
X 32y
dt

y=sint
vy = cost
dt

dy
Q_E_ cost
dx dx 3t*+1

dt
d’y _ ((3t°+1)sint+6tcost) dt

dx> (3t? +1) dx
d’y [ (3t*+1)sint+6tcost)
dx? (32 +1)
9. Ans. (B)

y=x+e*

@ _ 1+e*

dx

a_ 1

dy 1+¢*

d*x 1 L dx

— ==

dy>  (1+e€*)*  dy

dix e
dy?> (1+e*)
10. Ans. (C)

f(x) =x+sinx f(ﬁjzz+%

1 1
f'(x) 1+cosx

9'(f(x))=

Put x = r
4
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1 V2. V2-1
ra[Z) T

2-\2
11. Ans. (C)
Differentiating with respect to x,

x.i.1+€n(€nx)—2x+2y.ﬂ =0
nx X dx

atx = eweget

1- 2e+2y%— o Wy 2l

dx 2y
dy 2e—1 P
as y(e)=+4+e
~ 2are?
12. Ans. (B)

y = FFFE) + (F)°
j—y= FUEFE) @) Fx) + 2f () F(x)

= /OO M +2f(DfF' D)
=3X3Xx3+2xXx1x3
=27+ 6
= 33
13. Ans. (A)
1f'(x) 19'x) g

6
,/f(x —\/g(x 2\/f(X) 2\/9(X) ﬁ_ﬁz&ﬁ

4

2& 2
14. Ans. (C)
8f(x)+6f(l) —x+5 ()
X
Replacingx by 1/x  we get
Sf(%j + 6 (%) =%+ 5 .. (i)
(i) x 8= 64f(x) + 48 f(lj —8x +40 . (iii)
X
(ii) x 6= 36f(x) + 48 f(l) - g+30 . (iv)
X

(iii) - (iv) = 28 f(x) = 8x — % + 10
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Differentiating w.r.t. x 28 f'(x) =8 + %

Nowy = x%f(x) = = »

- 82Tl ren =)

15. Ans. (C)

y=€n(x+\/az+x2)—£na

Yo f(X)+2xf(X)3(de =f'=D-2f(=D

x=-1

—y'e \/a + X
X++/a’+x*
( a2 +x) )
=y'=
(x+\/a +X ) JaZ+x2
=y'= !
a’+x?
16. Ans. (C)

g = fex + F(f(0)
g ) =fx+ fFO) 1+ NS ()

g (0) = f'(FF0) (-1+ f'(£(0))f'(0))
= f'(0) (-1 + f'(0) £'(0))

=2(-1 + 2%

g (0) =6

17. Ans. (D)
we know that

Z(Jd

d’x dy
dy dx X2

k=20
18. Ans. (B,D)

Iff(x) = (2x-3m)° + %x + cosx and g is the inverse function of f, then find right answer:
5 4
f(x) =(2x—-3m)” + gx + cos x

3n
f( Zj 21, g (f(x))_—)

1

0'(f(x))= )
5(2X—3n)42+§—sinx
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Putx = 3_75
2

: 3n 1
J (f[7?jj= 3 4 3
az."—3n}ﬂ2+-—gn(“j
2 3 2

o

N w

g@m) =
—+1
3

9T = g

g ) f'ex) =- ﬁf"(ﬂ

-1
(o)

3
-1 [ZO.Z(ZS—R—BnJ .2—cos37n] [We havef"[X):20.2(2x—37t)3.2—cosx]

)

g'2r)y=0
..B&D
19. Ans. (A,B)

f(X):M_X
JXx-1-1
Add & subtract 1in x—2+x—1
_x-tei-adx-1
Ix-1-1

( x—1—1f

| Jx—1-1

) ( x-1-1ﬂ}x
x-1-1

Casel: VXx—-1>1 &x—1=>0|Casel: vx-1<1 &x—1>0
x-1>1&x>1 x-1<1&x=>1

x> 2&x21 x < 2&x21

S X € (2, ) L xX€E[L 2)

= f(x) = xx€ (2, > fkx) =-xx€][1, 2)
X , X>2

f(X)={

X , 1<x<2

g'f(x) = f*(x)

9"(2n)=

X
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f,(x):{i , X>2

1 , 1<x<2
£/(10) = 1 and f'@j:—l

Since 2 ¢ domain so option (C) is incorrect.
20. Ans. (B, D)

Ify :(x)(””“m(m , then g—y is equal to
X

n(fnx)

y=0"
Taking log on base e
‘ny = (nx)"™ Inx
fny — (‘Enx){’n({’nxﬂl
tny = (fnx)?metno)
Again, taking log on base e
tn(fny) = ({’n(e{’nx)){’n(#nx)

R P LT EY

Inyy elnx X nx X

y' _ In(/nx)+(n(elnx)

y.lny X.NnX
, fn(fnx)+fn(€nx)+1j
=y?
y=y ny( X.NX
, 20n(nx)+1
=y? —_— .. D
y =ytny ( i j (D)
= y(enx) ™™ X o o)1)
X.[nX
/ nema [(200(0NX)+1
y' = y(nx)" {%) ...... (B)

21. Ans. (A,B,C,D)
2% 4 2V = 2%ty -(1)
diff. both sides w.r.t. x

=2%.¢fn2 +2Y -fan—y = 2"+3’-{’n2(1+%j

X
X _ ox+ x+ dy -
=2¥ =2 = (2 y—Zy)d— ..(ii)
X
2*(1-2") d
#Z—y ........ (D)
(2"-1) dx
From (i) & (ii)
y
2% =2X =2V = (2¥ +2Y =-27) ﬂ:ﬂz—z— ......... (A)
dx dx 2°

Ay -2 -2 1
dx 2V -2¢ 2Y(2%-1) 1-2°

=1-2".......(B&C)
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22,

23.

24.

25.

Ans. (B,C,D)

f(x) = sin 2x{sin(x + x?).sin(x — x2) + cos(x + x?) cos(x — x2)} + sin 2x? {cos(x + x?))
cos(x — x?) — sin(x — x?) sin(x + x?)}

= f(x) = sin 2x. cos 2x% + cos 2x. sin 2x?
= f(x) = sin(2x + 2x?)
= f'(x) = (2 + 4x) cos (2x + 2x?)

Now f’ (—%j =(2-2) cos(—l-l—%J:O

f'(-1)=-2cos0 =-2
f"(x) = 4 cos (2x + 2x2) — (2 + 4x)? sin (2x + 2x2)
F10)=4—0=4

Ans. (A,B,C,D)
u=-e*sinx,v=-e”*cosx
du dv . .
vd——ud— = v(e* cosx + e* sin x) - u(e* cos x - e* sin x)
X X

=e*sinx (v + u) + e*cosx (v-u)
=u(v + u) + v(v-u) = v2+u?

. du .
again ™ =e*sinx + e* cos x
X

2
d—l; =e*sinx +e*cosx+e*cosx —e¥sinx
dx
2
d_lz'l =2v
dx
similarly, other options can be checked.
Ans. (A)

1

1
. lim = p,aj'+ P,a; + P3as +...t Pydy ~1)
lim f(x) =e~"*
x—0"
By applying L' Hospital rule
im P1a; nay + Poaj fNay + et Pran £na,

li
— eanJr 1

— e(pl/na1 +Py/May + .t pyfna, )

_ exn(a.flazpz @)

1

X
m(p,a; + .o +p,arl

= lim (nf (x)=1im

[8]
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By applying L' Hospital rule
— lim (nf (x) = lim (p,ailna, + p,a,(na, + ...+ p,a,ina,]
X X (p,a; + p,a, +..t+ P,ay)

a;[p,fna, +p, :}Knaz S R (:”J /na,]

= lim ¢n f (x)=lim——

X—>0 X—>0 alx[p+p ﬁx_’_ +p ix
_ L+ P, 2 ) T | a, |
VAL >y > e Gy > 1
There (i] ,[3] R [ij , all tends to zero as, x — o so
a & a
— Tim nf (x) = lim P18
X—0 X—0 pl

=lim f(x)=4a,

X—00

26. Ans. (C)
lirp f(x)

= lim /nf (X): lim ﬂn( Pidy + P&yt t pna‘n)

X—>—00 X—>—00 X

By applying L' Hospital rule
~ lim 1x(p1?ffna1:- ..... +p,a,lna,
o= (p,ay + Pydy et P,Q

lim nf(x)= lim

A >0y > e @y > 1

X X X
a a
there [—1} ,(2J _— (”—‘1] , all tends to zero when x — o so
a a

n

p,(na,

= lim (nf (x) =

X—>—©

=|lim f(x)=a,

27. Ans. (A)

Cylty—x=2=> 2yﬂ+ﬂ=1
dx dx
dy 1
dx 2y+1

www.allen.in [9]
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28.

29.
(P)

Q).

putx =4=y=2,-3
1
ye(—oo,—EJ:y =-3

1
s 2y+1

1

5

o W
dx

y=-3

2 2
Now (1+2y)2 §’+2(ﬂj -0

dx dx
2
2
= d—zl = = f"(4)=i
dx”| _, 125 125
Ans. (D)

*. h(x) is mirror image of f(x) in y= —%

= 02 o ) + ) = -1

2
= ') +h'() =0 Xe(—%, oo)

Ans. (C)
Sf(x)=x*—4x—-3,x>2
fO) =(x—2)*-7
(x-2)2-7=2->(x-2)2=9

x=50r1(. x>2x=1isrejected)

g is the inverse of f

Lg(f(x) =x

gfe)-f'x) =1

f'(x) =2x—4

atx=5->9'(f(5).f'(5) =1
(2=t _1 =

9'(2)= 65 6 (as f(5) = 2)

(p) — (2)

= f(x) =x3+3x%+6x — 5+ 4e?*

g istheinverse of f,g'(-1) =?

£(0) =1

f'(x) =3x%+ 6x + 6 + 8e?*

ngn=x»y0@»=7$—
(x)

PN S
atx=0,g'(-1) = 0 14
Q-4

[10]
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(R)

0]

30.
(P)

Q

let h(x) be the inverse of f(x)

e L
G001
' —h'(x) . -h'(2)
G'(¥)= G'(2)=——=2
0= tmooy ~ ¢ P )y
. 1
h(f(x))=x—h (f(x))_—f'(x)
F@=21()= 5= h@) =3
atx =3
: _ 1 o
RUEGR) = 7 @ R'(2)=9
G@=--& 9 _
(h(2))” (3
(R—>1)
e + ycosx = 2,y = y(x)
atx =0

1+y(0)=2- [y(0)=1]

Now on diff. the given eq» w.r.t. x
e (y+xy') +y'cosx —ysinx =0
atx =0

y(0) +y'(0) =0 —

Again on diff. w.r.t x, we get

eV (y+xy):+e(y +xy"+y')+y’cosx
—y'sinx — y'sinx — ycosx = 0

atx =0

(¥(0))" +2y'(0) + y"(0)-y(0) = 0
142(-1)+y"(0)-1=0

SY"(0)+y'(0)=2-1=1

D4 E)

Ans = (C)

Ans. (C)

i) =2x+g'MD),f"(x) =2
g'(x) =2x+f'(2),9"(x) = 2
atx=1,f(D=2+g'(Mandg'(L) =2+ f'(2)
= f1(1) =4+1'(2)

2f(f) =flx—y)+fx+y) (1)
Replacing x by y and y by x, then
2fMNf) =f—x)+fy+x) -(2)
From equation (1) and (2), weget f(x —y) = f(y — x)

www.allen.in
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Put y = 0, then differentiate,
f'e) ==f"(-%)
Putx = 2
ff@+f(2)=0

R)  f'(x)=3x*+2xf" (D) +f(2)
=M =3+2f"(D)+f"(2)
=fM+f'@2)=-3
and f"(x) = 6x + 2f'(1)
S FU(2) =12+ 2f'(1)
S =2f'(D) + f1(2) = 12
= f'(1)=-5,1"(2)=2
Now, f(x)=x’—-5%"+2x+6
= f(0)=6
And f(3)=—6
= f(0)+f(3)+1=1

(S) n@+bp)t=na®1+np"1
(a+b) =a"t +p"!

=>n-1=1

EXERCISE - S

1. Ans. (0)
yNXE+1 =log{\/x2 +1 —x}
Differentiating both sides w.r.t. x, we get

%\/xz +1+y. L ox
X

240%% +1

:>d—y— ! x{l 2X —1}
dX x?+1-x (24/x*+1

jﬂ_ 1 { -1 xy }
dx  Jx*+1 (VX241 X241

dy_ -1
& () Y

= (x2+1)%+xy+1=0.
dx
2. Ans. (1)
f)=x+2=f(x) =1
L)) =f(x+2)=1atx = 4.

[12] www.allen.in
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3.

Ans. (2)

3f(x) —2f(1/x) = x (i)

Let1l/x = y,then3f(1/y) — 2f(y) =1/y

= =2f() +3f(1/y) =1/y

= =2f(x)+3f(1/x) =1/x  ..(ii0)

From 3 x (i) + 2 x (ii),

9f (x) —6f(1/x) —4f(x) +6f(1/x) =3x + 2/x
1 2

5f(x)=3x+E = f(x):—[3x+—}
X 5 X

= f'(x):%[B—%}: f'(2)=%{3—ﬂ=%.
= 4f'(2)=2

Ans. (5)

d 4 d [ 1+sinx
—tan (secX+tanX)=—rtan
dx dx

COS X

sin X +cos X
d 4 2 2 dinm x) 1
=—tan = —4+— [=—.
dx (Xj (xj dx\4 2) 2

cos| — [—sin| —

2 2

10X =10 x %=5

Ans. (1)

f(x)=2tan'| —= |=2tan™" [tanz} =X
X 2

= f'(x)=1. Hence f'(gjzl.

Ans. (2)

Given f(2) =4, f'(2)=1

im xf(2)-2f(x) lim xf(2)-2f(2)+2f(2)-2f(x)
X2 X—=2 x—>2 X—=2

(x-2)f(2) . 2f(x)-2f(2)
-2 X—2 X—2

=lim
X—2 X

- f(2)—21xi£rzl%= f(2)-2f'(2)=4-2(1)=4-2=2

Aliter: Applying L-Hospital rule, we get lirrzl—]c (2) _12 r@_

2

www.allen.in
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7.

Ans. (1.00)

X, X, .X

y=1+

X X, X
+ +
X=X (X_Xl)(x_xz)

3

+ + +
X=X (X_X1)(X_Xz) (X_X1)(X_X2)(X_X3)

T x)-%) | X)) X-%)(x—%)

n

_ X
B (X=X )(X=%)(X= X3 )euruee (X = X,,)

y

Iny = ninx-In(x — x1) - In(x — x3) ...- In(x-x,)

_ 1 N 1 1 1
Yoo X X=X, X=X, X=X
, 1 1 1 1
y =Yo7 +—= + e —
X X=X, X X=X,

X
{ X% %, }

=y + S
X(X=X;) X(X=X,) X(X—=X,)

I __ X|: Xl + XZ X3 Xn

y_
X[ X, =X X=X X;—X X, — X

_Xdy_ Xl + XZ X3
Cooydx [ X X X=X X, —X

Ans

Ans. (36.00)

x = cosec © —sin 0 & y = cosec™ 0 -sin™ 0

y =cosec™ 6 - sin™ 6
dy _
do
dx
—=-cosecO cotO - cos0O
do

dy ncosec"0cotO+sin"" 0
dx cosecOcot0+cosO

cos® .
q ncosec"@——+sin""' Bcos O
ay _ sin®
cos0
dx cosecd——+cos0
sin©

dy _ n(cosec"@+sin" 6)
dx cosecH+sin0
Also, x% + 4 =(cosecO - sin0)? + 4

= -n cosec™ 1 0 (cosec cot0) - n sin™10. cosO

[14]
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= (cosecH + sin 0)2

’ 2 n . N An2
(x*+4) (ﬂj = (cosect + sin0)2 | (cosec’8+sin ?)
ax (cosecb+sin0)
(% +4) = n? (coseer 4sim0): .. (0

n*(y* +4) (%) =n? [((cosec"® - sin"0)*+4)]

n?(y? + 4) = n? (cosec"0 +sin"0)2 .. (ii)
By (i) & (ii)

(x* +4)(ﬂj -n*(y*+4)=0
dx

In the above question we have been given

n==~6

2
- we will get, (x? + 4) (%j -36(y2+4)=0

Ans

9. Ans. (3.00)
x = 2cost — cos2t,y = 2 sint — sin2t
dy dy 2cost—2cos2t

dx dt —2sint+2sin2t

dx
dt
cost—cos2t
—sint+sin2t

Zsin(?ﬁJsin(tj
_ 2 2
2cos (?’t] sin (t)
2 2
ﬂ =tan (Ej
dx 2

oy (@)

dx  dt\dx ) dx

3 3t 1
= — sec2— x
2 2 —2sint+2sin 2t

www.allen.in
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10. Ans. (1)

dx
dt

-3 2

e
3 2
2
3 2
P
Ans (0)

2

j__

tZ

dy 3(-2

a3

2\ t?
=t so X(

dy
dx

dy
dx

dy
dx

Wy
dx

dy _
dx

f_

—mbe

11.

y =ae™ 4+ be™™; - —==ame™ o

d’y

Again o =am’e™ +m’be ™
X

d 2 m —-m
Zy - m2 (ae X be X
X

2

d7y
dx?

=m’y

= )=

2

dZ/—my 0.

Ans. (101)
1

or

12.

1

y = tan’! (;j + tan™! [
1+x(x+1) 1+(x+1)(x+2)

(x+2)-(x+1)

|

J+ tan‘l( —————————
1+(x+2)(x+3)
(x+3)-(x+2)

y = tan™! ( (x+1)-(x) j + tan™! (
1+(x+2)(x+3) 1+(x+1)(

y = (tan!(x + 1) -tan"1x) + (tan™!(x + 2) - tan
y=tan!(x+n)-tanlx

dy 1 1

dx  1+(x+n) 1+

n = 10,atx = 0 we get

1 1
'0) = —-1=f'(0)+1=—+
A 101 ©) 101

= (f'(0) + 1) = 101 Ans.

13.  Ans. (1.00)

j + tan?! [ J
X+2) 1+(x+2)(x+3)
1T (x+1))+ (tani(x + 3) —tan"I(x + 2))

J1+sinx ++/1-sinx ><\/1+sinx +1-

sin X

y =cot! (
y =cot! {

y =cot-1 (
ifx e ( Ej:
2

1+sinX+1-sinX+241—sin®x

1+sinX—1+sinX

|
o3

|

1+|cos X|

sin X

l\)|><

J1+sinXx —1—-sinx «/1+sinx++/1—

sin X

|

[16]
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y = cot 1+cos x]

sin X

2cos? X
- 2 _ X
y =cotl| ——=— |=cot! (cotEj

2coslsin5
2 2

X

b X T T
whenx e|—,n| => —e|—,—
(2 j 2 (4 Zj

1—-cosX
sin X

2
dy 1
2

y = cot-! (

. X
2sin* =
= cot-! 2

. X X
2sin—cos—

2 2

X
=cot!| tan—
2
T 1 X
= —-tan | tan—
2 2

- X
Y272

dy| 1

dx| 2

14. Ans. (2)
g(x) =e+ f(x)
g'(x) = ae®™ + f'(x)
g'(0) =ae’+ f'(0) =a+ (-5)
=a-5
g"(x) = a*e™ + f"(x)
g"(0)=a’>+f"(0)=a*+3
g'(0)+g"(0)=0
a—-5+a*+3=0

a*+a—-2=0

..there are 2 possible values of 'a’.
Ans.=2

www.allen.in [17]
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15.

Ans. (3.00)

Letx3 = sina; y3 = sinf

The equation become

cosa + cosfB = a3(sina — sinB)

= Zcos(a+B)cos(a_B):2a3sin(a_Bjcos(OHBj
2 2 2 2
= a3:cot[a—_Bj
2

= 2cot'a’=sin” X’ —sin" y°

= 0= - x —=
Ji-x® J1-y* ox
dy _x 1oy
dx y* V1-x°
=>¢{=2,k=6
k
- —=
14
EXERCISE - JEE (Main) PYQ
Ans. (4)
%:3sec2t ; d—y=3secttant
dt dt
dy_tant_
dx sect
dzy—costﬂ— cost cos’t 1 1
dx? dx 3sec’t 3 3202 62
Ans. (4)
1 , -2<x<0
[f(x)]=41-x* , 0<x<1
x¥!-1 , 1<x<2

and f(|x]) =x*—1,x € [-2,2]
x* , xe[-2,0)

Hence g(x)= 0, x€[0,1)
20x*-1) ,  xe€[1,2]

Itis not differentiable at x = 1

Ans. (4)

(2x)% = 4e**7%
= 2yfn2x = tn4d + 2x — 2y

_ X+/(n2
1+ /n2x
(1+€n2x)—(x+ﬂn2)l
= y'= —X
(1+n2x)
- y,(l+€n2x)2=[x€n2x—fn2}
X

[18]
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4. Ans. (1)
e t+xy=e
differentiate w.r.t. x

eyd—y+xﬂ+y:0

dx  dx

ﬂ(x+ey)=—y = a1
dx dXlg, €

again differentiate w.r.t. x in (1)
2 2
ey.u_kﬂ.ey.ﬂ_kx.d y+d_y+d_y=

0
dx* dx dx  dx* dx dx
2 2
(x+ey)d—¥+ dy -ey+2d—y=0
dx dx dx
d?y 1 d’y 1
e +—e+2| ——|=0 ==
dx?  e? ( ] dx*> e*
5 Ans. (4)
f(x)=tan"" sin X —cos X
sin X+ cos X

1 tanx—1 9 o
= tan =tan " | tan| X——
tanx+1 4

1
= its derivative w.r.t. X is —=2
1/2
6. Ans. (2)

Put x = sinf,y = sina

yV1—x* =k —x/1-y?

= sina - cosO + cosa. - sinb = k
=sin(a+0)=k = a+0=sin1k
= sin-1x + sin-ly = sin-1k
N 1 N 1
V1-x*  1-¥?

atxolyocl W 5
2 4 dx 2

y(a)=.[2 tana +cota N 1 e 3_n n
1+tan‘a sina’ 4’

_|sina+cosa| —(sina+cosa) _
|sina| sino
y'(a) = coseca

Gk

xﬂ:O
dx

-1 - cota

(1)

www.allen.in
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8. Ans. (91)

3 . 4 e
Put cosao=—,sina=—,0<a<—
5 5 2

Now §coskx—ésinkx
5 5

= cos o.. cos kx - sin o. sin kx = cos(a + kx)
As we have to find derivateatx = 0
We have cos-!(cos(a + kx)) = (o + kx)

= y:ik(owkx)

k=1

6
— d_y :Zkz zwzgl
dx atx=0  k=x 6
9. Ans. (3)

x* +y* =a¥, (a,K > 0)

Kx*=1 4 fyk-1 ﬂ:o

dx
d X k-1 1
dx \y 3
10. Ans. (2)

(a+«/§bcos x)(a—\/zbcos y):a2 —b?

= a’>—2abcosy++/2abcosx —2b? cos xcos y =a’ —b?
Differentiating both sides :

O—ﬁab(—sin yj—yj ++/2 ab(—sinx) —ZbZ[cosx(—sin y%}tcos y(—sinx)}zo
X X

dx 2dx 2
2
d_x: ab+b2 _ a+b, b>0
dy ab-b -b
11. Ans. (39)
& X#£2
f(x)=+sin(x-2)
7 , X=2

P"(x) = const. = P(x) is atmost 2nd degree polynomial
f(x)iscont.atx =2
f@H=f2)=1(2)
PO _
x>2 sin(X—2) -

[20] www.allen.in
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lim (x—2)(ax+b)=
-2 sin(Xx—2)
P(x)=(x—2)(ax +b)
P3)=B-2)Ba+b)=9=3a+b=9 -(2)
from (1) & (2) a=2,b=3
P(5)=(5-2)2GB)+3)=3(13)=39

12. Ans. (3)

f(x):cos[Ztan1 sin(cot1 ,’1;)()(}} 0<x<1)

4 J1=-x .
cot™ [—2 =sin'/x
X

. f(X)=cos(2tan™ \/;) = cos(tanl[&n

1-x

7 = 2a+h=7 (1)

=1
-2

NOWf’(X) = m

PO —x)? = —z(ﬂj

1+x

L A=02F+2(fx)° =o.
13. Ans. (1)

y(x)=cot™’

X . X . X X
COS—+SIn—+SIn——CO0S—
2 2 2 X
XX X
COS—+SIn——SIn—+C0S—
2 72 2 2

X) m™ X
X)= t71 t —_ | =———
y(x)=co [ aan >3

(x)= X
Y=

14. Ans. (1)
Inf(x +1) = In(xf(x))
Inf(x +1) = Inx + Inf (x)
=gx+1)=Inx+g()
=gx+1)—gx) =Inx
=g +D -0 =

Putx=1,2,3,4

9'2) - g"(1) = —1% (1)

www.allen.in
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" " 1
9'3)-9"(2) =5 - (2)
n n 1
9"(4)-9"(3) g -(3)
n n 1
9"(5)-g"(4) 7 -(4)
Add all the equation we get
" " 1 1 1 1
gE) -9 W=
205
n 5 _ n 1 -
9" ®)-9"W=1,,
15. Ans. (40)
n(x+y) =4xy (Atx=0,y=1)
x+y=etV
= 1+ﬂ=e4xy 4xﬂ+4y
dx dx
Atx =0 d—y=3
dx
Ay a8y, ) d’y
—2=e"| 4x—=L+4y | +e*V| 4x—+4
dx? ( ax e Y
0 9 _ oz L0
Atx =0, — =e”(4)* +e"(24)
dx
2
= 9Y_4
dx
16. Ans. (4)
loge2i (logcos x COSECX)
dx
Let,
(n(sinx)
y=log,, cosecX =————=
{n(cosx)
dy [COt X-{n(cos X)+tan x-¢n(sin X)]
dx (¢n(cos X))2
AN
dx 2 In2
4
Now, log, 2-i=4
{n2
[22] www.allen.in
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17. Ans. (4)
X=2\/§cost\/sin2t = %:m
dt  </sin2t
. - dy 2+/2sin3t
(t)=2\/§smt\/sm2t o> 2 _2Yee
g dt  /sin2t
ﬂztan3t
dx
d—y=—1 att="
dx 4
d’y 3 3 ; T
=—sec’3t-+/sin2t =-3att==
d 242 4
dy )’
. 1+(dx) _1+1 2
©dYy 3 3
dx?
18. Ans. (2)

y = tan™! (sec x3 — tan x3)

L siny® 1—cos(n—x3j ;
=tan™ (ﬂj —tan| ——2 /| _gan [tan(ﬁ_x_jj
2

3
cos X Sin(g—x3) 4

3
Since T X € (—E,Oj
4 2 2

4 2

-3x*
|: , II:_3x
y > y
4y =1 — 2x3
:>4y=n—2x2(i)
3
i 2.1 37[
= 12y =3n + 2x°y" =x°y —6y+7=0
19. Ans. (3)
a -1 0 1 -1 0
fx)=|lax a -1 =a|x a -1
ax’ ax a x> ax a

=a[1(a® + ax) + 1(ax + x?)]
= f(x) = a(x + a)?

www.allen.in [23]
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20.

21.

22.

so, f'(x) = 2a(x + a)
as, 2f'(10) — f'(5) + 100 = 0
=2x2a(10+a)—2a(5+a)+100=0
= 40a + 4a® — 10a — 2a? + 100 = 0
2a%? +30a+100=0
=a*+15a+50=0
(a+10)(a+5)=0
a=-10ora = -5
Required = (-10)2 + (-5)? = 125
Ans. (16)
y(x) = (x*)*
ny(x) =x?-fnx
1 .y = X_2+2x-{’nx
y(x) X
y'(x) = y(x)[x + 2x fn x]
y()=1y'1) =1
y'() =y ()[x+ 2x - n(x)] +y(x) [1+2(1 + nx)]
Y' (D) =1[14+0]+1(1+2) =4
d’y _ (dyY) d’
X _(&j dy?

d*x

dy*
Ans.-4+20=16
Ans. (3)

y=x*

=y =x*(1+ fnx)

= y"=x* (1+I(nx)2+x*. 1
X

Y (2) = 4(1 + fm2)? + 2
y' (2)=4(1+(n2)

V" (2) - 2y'(2) = 4(1 + In2)2 + 2 - 8(1 + (n2)

=4(1+/n2) [1+/n2-2]+2=4((fn2)? - 1) + 2 = 4(/n2)? - 2
Ans. (2)

y = sin®(m/3cosg (x))
g(x):%(—zlx3 +5x2+1)

g(1) =2n/3

3/2

[24]
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y'=3sin’ (gcos g (x))xcostgcosg (X)) Xg(—smg (x))g'(x)

y'(1)=3sin’ (—g}cos[g}.g(—sin%ﬁj 9'(1)

y(l)zsin3(n/3c052n/3)=_%

2y'(1)+3n’y(1)=0
23. Ans. (3)
1-x*
- 1-x
y'—=xy'-y=-32x
y"=xy"-y'-y'=—(32)(31)x”
atx = -1 =>y'-y"=496

=y-xy=1-x*

y

31

24. Ans. (2)
1 1 1 sin(x+nj sin(nJ
——=SinX+——=CoSX— — = =
I AN e e
f(x)= =
isinx—icosx sin X—E
V2 V2 4

(X T X 3= . (m X 3m
2sin| ———|cos| =+—| sin| ————-—
2 8 2 8 2 2 8 [x nj
. X T X T
C
8

(&)

www.allen.in
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25. Ans. (2)
Let t = x¥
nt = yfnx

1t'=z+y12nx
X

= t'=xy(l+ y'fnxj
X

Let y* = u
xfny = fnu
X 1
—y+ny=—-u
y K

= u'zyx[u+ﬁny]
y
Now, 2xY + 3y* =20

2x” [l+(€nx) y'}+3yX [ﬂ+€ny} =0
X y

. —(122+8)  (2+log,8
YT aveme 3+log, 4
EXERCISE - JEE (Advanced) PYQ
1. Ans. (A)

w g(x) = tn(f (%))
=>gx+1)=(f(x+1))
=gx+1)=¥tn(x. f(x))

= gx+1) =¥tn(x) + n(f(x))
=gx+1)=+¥tn(x)+ gx)

= g(x+1)-g(x)=In(x)

Differ. w.r.t.(x) two times

- g"(x+1)—g"(x)=—x—12

put
S R
X=1+= g"(2+%j—g"(1+3=—6
x:2+l g (3+%j—g (2+%):;—:
" 1 " 1 4
SR R () ey

[26] www.allen.in



Methods of Differentiation Al-l-:.®

2. Ans. (A)
f(x) = g(x) sinx = f'(x) = g'(x)sinx + g(x)cosx
Atx =0; f'(0) = g'(0).0+ g(0).1
= f'(0) = g(0) = st. 2 is correct.

For Statement-1:

LHS. lim 30X _9(0) _ ;) 9(x)cosx—g(0)
x>0 sinX sinx x>0 sin X

Add and subtract g'(x) sinx on both sides:
. L=lim g(x)cosx+g'(x)sin x—.g (x)sinx—g(0)
x—0 Sin X
)
X

f'(x)- f'(0)-g'(x)sinx
X

= L:Iim(

x—0

][ X )( £(0) = g(0))

sin X

N Lzhm(fv(om_f'(o)—g'(x)wj( - J
. X X sin X
=L=f"(0)-g'(0)=L=f"(0)
3. Ans. (2)
v g(x) = (%)
LgUFx) =x

=9 (X)) fx)=1=7g'(x) = fL(X) = g’(x3+e2):+/
3x%:+=.e"?

putx =0
=g'(1)=2

4. Ans. (1)

f(0)=sin [tan1 (\/%D

Let tan'l( Sin® ]=¢

\Jcos20
= __Smv 0 =tan¢ _
\J1-2sin*6 sinf
= £(8) = sin(¢) = 1Y {from A}
cos0
= f(0)=tan®
ow, d f(e)zd(tane)=1
d(tan®) d(tan©)
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5. Ans. (B, C)
Given

w gUf(x) =x
=9 () - f')=1= g(FfX®) =

1
(%)
1

:g'(x3+3x+2)=m
X"+

putx = 0 we get g'(2)=§

option 4 is wrong

*h(g(g(x))) = x;given
Putx = f(x)

= h(g(g(f(x)))) = f(x); given g(f(x))=x
= h(g(x))=f(x) (1)
putx =3 h(g(3)) =f(3)=33+3x%x3+2= h(g(3))=38

putx = f(x) ineq. (1)
= h(g(f(x))=f(f(x))

— h(x)=f(f(x))

Now, putx =0 h(0)= f(f(0))=f(2)=16= h(0)=16
=R ) = ') - f'(x)
=h'(x)=f'(x3+3x+2) - (3x% +3)

putx =1

=h'(1)=f'(6)-6

= (1) =111 x 6 = h'(1)=666

JEE (Main) Practice Paper
SECTION-A
1. Ans. (4)

ninx  Ininx
f (X)Zlogxz (ﬁnX)Zmzm

1{ /mx 1 1
z[fx—fnfnx}
f'(x): nx X X

(fnx)2

f'(e)= %(l—lénfneJ _ L

e € 2e

[28] www.allen.in
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2. Ans. (1)

f (X)_ 2sin X.cos X.cos2X.cos4X.cos8X.cos16x _sin32x
2sin X 2° sin X

ity 1 32cos32X.sin X —cos X.sin32X
(X)—g-

sin® X

32i .0

., fv(gj-—ngflz 12

-

—

3. Ans. (2)
dy 1 [ 1 } 1

dx log, 10| sin™ x* |" 1 _x*
{g} 1 1 1 i:logloex4x2\/§x\/—:4\/g
x=—1 T

dx L log, 10 Sin—1% \/1_1 2 T

log,, e

4. Ans. (1)
u=f (x3):>3—l:(= f '(x3).3x2 =cos x*.3x?
V= g(xz):%zg '(XZ).2X=SinX2.2X

du 3x 3 5
— =—C0S X .C0S€eCXx

dv
5. Ans. (2)

y =sin" xcosnx

dy

vl —sin" X.nsin nx+cos nx.nsin"* x cos X
X

=nsin"* X(—sin X.Sin NX +cos X cos X)
=nsin"* Xcos(nx + X)

6. Ans. (3)
Xsina.cosy+Xxcosasiny=siny

Xsina.coty+ xcosa =1

1—Xcosa
coty=—
Xsino
Xsina
tany=
1—Xcosa

., dy sino(l-xcosa)-xsino(-cosa)

“dx (1—Xcosoc)2

www.allen.in [29]
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sec’y dy sino—xsinocoso+Xsinocosa
= 2
dx (1—xcosa)

, dy sina
sec’y—=—=—"—"—
dx  (1-xcosa)
m=sino
n=—cosa
m?+n®=1
7. Ans. (3)

_f(2x—1)
A v
_1) (¥ +1).2-(2x-1).2
ﬂ=f'(2§ 1]_(X+) (X2 )-2x
x“+1 (x*+1)

(Zx—lj2 22 +2-4%* +2x

=sin| — >
X" +1 (x2+1)
8 Ans. (2)
5f (x)+3f(lj=x+2 (i)
X
. 1
Replacing x by —
X
5f[lj+3f(x):l+2 ..(i1)
X X
From (i),
25f(x)+15f(1j:5x+10 ..(iii)
X
And from (ii),
9f (x)+15f [1):§+6 ..(iv)
X) X

Subtracting (iv) form (iii),
16f(x)=5x—§+4
X
2 —
xf (x)= X 34X

16

. dy 10x+4
Sdx 16

dy| _10+4 _7
dx|,_, 16 8
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9. Ans. (1)
(1=X)(1+X) (14X ) (T+X*") 1y
y= =
1-x 1-x
_dy —4n(x4”’1 )-(1—x)+(1— x‘“‘)
ko (1-x)
a8 O0-0)20-0)
dx (1-0)
10. Ans. (1)

y=x2+l:> Yy =xy+1=y*-x’y-1=0
y

2

ﬂ_( 2xy J_ 2xy 2%y
dx (2y-x* ) 1) | y*+1
T )

11. Ans. (2)
_ siny
B sin(a+y)
dx _sin(a+y)cosy—sinycos(a+y)
dy sin’(a+y)

_sin((a+y)—y)
~ sin’(a+y)
.2
_ dy_sin®(a+y)
dx sina
12. Ans. (3)

y=\/sinx+\/sinx+\/sinx+ .....

= y=./sinx+y = y*=y+sinX

d_y_ CcoS X
dx 2y-1

13. Ans. (3)

f (x)=+v1-sin2x

= ,(sin X —Cos x)2 = |sin X —CosS x|

If Xe(O,%j: f (x)=—(sinx—cosXx)

= f '(X):—cosX—sinx=—(sinx+cosx) if Xe(O,%j
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14. Ans. (1)
f(x)=e*+2x
fl(x)=e*+2= f'(¥n3) =5

g(f(x)kx:g'(f(x)k%m

Putx = ¥¢n3,g'(f((n3)) :%

15. Ans. (2)
4*-8"=4=4"(n4-8"(n8.y'=0

24 2 &
:}y :——y:— <
38" 34" -4

21imy'—z
3

X—>0

16. Ans. (2)
We have ¥’ +ycos(x2):5 (i)

Putx = 0, we get
1+y=5=y=4=(04) lies on the given curve.

Now, differentiating (i) with respect to x, we get
Xy dy . . 2 2\ dy
=e? [X.Zy.&+ y }— y.2x.sm(x )+cos(x )&—0

As (0,4) satisfy it, we get 16+g} =0:>ﬂ} =-16
dx (0,4) dx (0,4)

17. Ans. (3)

h™ sin1
f '(0*)=lim

h—0

must exist, >m > 1land f'(0) =0

m-1 _:

1 m-2 1 .
, mx" " sin——X""“cos—, if x#0
Form>1f (X)z X X

0 , if x=0

: T : m-1 - 1 m-2 1

Now lim f'(0+h)=limmh™ " sin——h""* cos —

h—0 h—0 h h
Limit existifm > 2
SCMEN=mMm=3

18. Ans. (3)
2 g(x)=(f(3F(x)+6)) = '(x)=3(f (3t (x)+6)) f'(3F(x)+6)31"(x)
~.9'(0)=3(f (3 (0)+6))".'(3 (0)+6)3F'(0)

9(f(-6+6)) f'(~-6+6)f'(0)

=9(f(0))°(f'(0)) =9x4x1=36
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19. Ans. (2)
y= 1010x
/ny=10"¢n10
dw.r.tox
1Y _ m10y10*
y dx
d =(¢n10)?
20. Ans. (4)
Let degree of f(x) ben
n-1=n-2+n-3
n=4
Let f(x) be = ax* + bx3 + cx?> +dx +e
(32ax3 + 12bx? .....))
= (108ax? + 18bx + 2¢).(24ax + 6b)
coefficient of x3

32a =108a.24a (a=0)
1

a=—
81

SECTION-B

1. Ans. (9)
We have, Xx=secO-cos6

dx .
= —=secH.tan0+sin0

: %ztane.(sec6+cose)

3
Also y=sec’0—cos’0

= dy =3sec?0.secH.tanO+3cos* 0.sin O :3tan6(sec3 0+ cos® G)

2

dy
S (ﬂjz _ E _ 9tan® 9(sec3 0+ cos’ 9)2
dx dx tan® 6(secH+ cos 6)2
doe

2 2
OGN
dx x=0 dx at 6=nn(nel)

2. Ans. (15)

( fg j.:(f—9)(f'9+f9')—f9(f'—9')
g

f- (f-g)
(ff__gg](6):2(6+1222)—3(2) :?:1?5
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3.

Ans. (2)

Let degree of P(x) be n

.. degree of P'(x) ben — 1

Degree of L.H.S. = degree of R.H.S.
Ln=2

Let P(x) =ax? +bx +c
nax?+bx+C-(2ax+b)=x%+2x+1
La=1,b-2a=2=b=4
Andc-b=1=c=5

S P(x)=x?+4x+5

L P(=1)=2

Ans. (8)

f(x) =2tanx & g(x) = x + 2= f(g(x)) = 2tan"!(x + 2) solution of inequality
f2g())-5f(g(x) +4>0is

flg(x)<lorf(g(x))>4=tanl(x+2)< % ortanl(x+2)>2
:tan’l(x+2)<% [Astanl(x+2)<g}

Or x+2<tan[lj
2
1
= Xe [—10,tan [EJ_Z]
1

Hence total integer in the range are {—9,—-8,—-7,—6,—5,—4,—3, —2} = 8 integer
Ans. (3)
2
f (x): X +mx+3

X—2
£(x)= (X—Z)(2x+m)—(x2 +mx+3) _ (sz +mx—4x—2m)—(x2 +mx+3)
(x-2) (x-2)’
f '(X)=%>OVX>3

Hence, g(x) =x?-4x-2m-3>0V x >3
Now, g(3)=9-12-2m-32>0
=2m+6<0

Hence, m <-3

a=3

[34]
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6. Ans. (6)

e — 9. e 1 (OX)=3F(3X)+2f(2X)
£'(0) = 2; lim =

Applying L.hospital twice

i 251 1(5X) =27 1 "(3x)+ 81 "(2x)

x—0 2
_ 6f"(0) P

2

7. Ans. (5)
o (h)-1

Give lim =2

h—0 2h

1

f(h)-2
lim— 3%
h—0 h 3

w |

. for limit to exist f (0)=% and f'(0)=

(SR

Put x =y = 0 in functional relations we get, p= f (0)=

Now, f(x +y) = f(x) + f() + Ly (x? + xy)

Differentiate w.r.t. x keeping y constant
flx+y)=f(x)+ry(2x +y)
putx=0

£') = £1(0) + hy? :f@k2§+m2

3
f(x)=2x+2X 40 t(0)=2=c=1
3 3 3 3
3
f(x):ﬁx+ki+1
3 3 3
25
f(2)=—
(2)-2
8+8L+1=25
8k=16:>k:2.'.k+1=5
n
8. Ans. (1)

Whenx=m,y=1
—4sinXx—3cos X+ y'sin X+ ycos X
2\/4cosx—35inx+5+ ysin X

=Y'cos2X—2sin2Xx.y

Putx=n&y=1=y'(m)=1=y'(n) =1

www.allen.in [35]



ALLEN JEE (Main + Advanced) : Mathematics

9. Ans. (4)

y=x""1tnx

Xn—l

=" +(n-1)x"*Inx
_ yh-2 y
¥, =X +(n—1)-; (1)

xy; =x" 1+ (n-1)y
Xy, +y1=n-1)x"" %+ -1y, w(2)

XYz +y1 = (n- 1)1 - (n-1) §)+(n—1);v1

xyz+ = (- - (-1 L+ (- Dy,
x2y, +xy; = (n- Dxy; - (n - 1)%2y + (n - )xy;
Xy, +xy, (1-n +1 = n +1)+(n —1)2y=0
X%y, + xy1(3—2n)+(n—1)2y =0
f(n)=3-2n
g(n)=(n-1)
f(4)+9(4)=-5+9=4

10. Ans. (7)
If ()| <
x =2
If(2)[<0 = f(2)=0
f (x)=ax’ +bx* +cx+5
f'(2)=12a+4b+c
lim f(x)-f(2)

-2

X—>2 X

e —ez‘

=12a+4b+c

X—2

X-2

lmm‘:|12a+4b+c|slim ex_ez‘
X—2 x—2

use L'Hopital

|12a + 4b + c| < |e?|

2=¢2, [£]=7
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1. Ans. (C)

g'(x)=f'(x—J1—x2).(1+ 2 jf’(x)=1—x2
2V1-x?

=[1_(X2+1_X2—2X\/1—x2)](X+1Vi;zxz)
:Zx(x+\/1—x2)

2 Ans. (B)
g(x)=1"(x) f(x)=(2x-3n)’ + =X +cos X
g(@)) =x —

0'(F () 1(x)=1 f(?’—nj:Zn

f '(x)=5(zx_3n)‘*-z+§_sinx

3. Ans. (A)

3x-1 1 2
f = =
(X) x*—1 x—1+x+1

50! N 2.50!
(x—1)51 (x+1)3

L (X)=

= f;,(0)=50!
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4. Ans. (B)

_ (cos6x+6c0s4x+15c0s2x+10)2cos X
2cos5xcos X+10cos3xcos X +20cos* X

B (cos6x+6cos4x+15cos2x+10)2cosx
coS6X+cos4X+5cos4X+5cos2x+10+10cos2xX

y = 2c0sx

dy

—=-2sinX
dx

5. Ans. (C)
)2 ix) = d ()
(PO - FEf')=0 = dx( m)j 0

f(x)=kf '(x), where k is constant
x=0 = f(0) = kf'(0) = k=%

,_ '

m22X+C=€nf(X)

f(x)=e** asf(0)=1
6. Ans. (D)
F'(x) = f'(x)g(x) + f(x)g' (x)
F'"(x)=2c+f"(x)g(x) + f(x)g" (x) (- f[(0)g'(x) =¢c)
F"(x)=f""(x)g(x) + g"" () f )+ () g’ (x) + f'(x)g" (x)
=f""(x)g(x) + g""(x)f (%)
- F0) _ (), 9™(x)
F)  fx) 9(x)
7. Ans. (A,B,D)

x+ |yl =2y

3y=xify <0 y=xy=0
y=xisy =0

y=1/3x

y=x y>0 y=x/3 y <0

(A) Domain and range of function is set of real numbers so (A)
is true
(B) £(0)= L.H.L. = RH.L.
So (B) is true (D) L.H.D.=1/3 and R.H.D = 1 so (D) is true
8. Ans. (B,C)
y> =sinXx+y
COSX _ YyCOSX  YCOsX y

2yy'=cosx+y'=y'= = = =
y =y 2y—-1 2y*—y 2sinx+y 2tanX+YysecX
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9.

10.

11.

12.

13.

14.

Ans. (B,C)

Let y=Ae ™ cosx+Be ™ sinx=e"*(Acosx+Bsinx)

%ze3X(BcosX—Asinx)—3(AcosX+ Bsinx)e ™ (i)
X

Hence 6'3X[(B—3A)cosX—(A+3B)sinX]:e'3X CoS X

- B-3A=1 (i)

And A+3B=0 (i)

Squaring and adding (ii) and (iii)

10(Bz+AZ):1:AZ+BZ _L
10

Ans. (B,C)
2yy, —2(xy, +y)=0=y (y—x)zy:d—yzi
1 1 1 dx  y—x
Ans. (A,C)
f(x):(szrbx+c)eX
. f'(x):(x2+(b+2)x+(b+c))ex
f(x)>0 iff D=b*-4c<0
Now f'(x)>0 iff D'=(b+2)" ~4(b+c)<0=D+4<0

Thus for f'(x)>0 D+4<0 holds.= D<0 = f(x)>0
Note that the converse need not be true, e.g. b=c=1, f (x)>0 but f'(-1)=0
Ans. (C,D)

et 143 (X +2)2 —(\/§x)2 (x2 +/3x +2)(x2 —\/§x+2)

X+ Bx+2 X 4Bx+2 (x2+\/§x+2)

%:Zx—ﬁ:azz,bz—ﬁ
Ans. (A,B,C)

f(—x)=—F(x), f(x)=f (4—x), f'(2+x)=f'(2-x) ..(0)
X—>X+2 ..(1ii)
f(2+x)=f(2-x)

f'(2+x)=—f'(2-x) ..(ii)

From (ii) and (iii),
f'(2+x)=f'(2-x)=0= f'(x)=0, VvxeR

= f(x) constant

e (- 1(0)=0)
Ans. (D)

G| =L ) -1
9 (fx)) = f'(x)lo,o) " 1+cos X)xO 2
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15. Ans. (D)
0'(y)=——=o
1+cosX
cosx=-1
16. Ans. (B)
17. Ans. (B)

f7(x)=xe*=g(x) (say) = f(x) =97 (x)

(e+1)

clearly, g(e)= " = g'l(e<e+1))=e

= fle?)=e = f(f(e“))=f(e)

=g (e)=1
Now, ye¥ =x;y = f(x)
So, fny +y =¥fnx = L+y'=l
y X
P |
REERRTEY
1im ) im0 = lim S0~
o X o oo f(x)+1

(as f(x) — oo when x — «)
18. Ans. (B)

y=2tan"'x

dy 2

dx 1+x°

d’y  4x

dx* (1+ x* )2
19. Ans. (A)

X +y° = 3x%y

2
a_y and ay =0
dx X dx?

20. Ans. (A)
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