Methods of Differentiation Al-l.=-®

EXERCISE - O

SINGLE CORRECT TYPE QUESTIONS

1. If y= 1=x , then d_y equals -
\j1+x dx

y y y y
A B C D
( )1—x2 (B) Xt -1 ( )1+x2 () y -1
MDF001
dx
2. If x =y ¥n(xy), then E equals-
X— XX+ X+ X(X—
() JOY) () X0HY) () YY) () X0Y)
X(x+Y) y(x-y) X(x-y) y(x+Y)
MDF002
3. If (cosx)Y = (siny)”*, then j—y equals -
X
(A) logsiny—ytanx B logsiny+ ytanXx C logsiny+ ytan X D logsiny+ytanx
logcosx+Xcoty logcosx—Xcoty logcos X+ Xcoty logcos y—ycotx
MDF003
d _ ﬁ—x
4, —| tan™! equals- (x = 0
dx[ [1+x3/2 N 1 ( )
1 1 1
(A) - (B)
2«/§(1+X) 1+ 2«/_(1+x) 1+
1 1
C) —- D —+
© 1+x 1+%° () 1+x  1+x°
MDFO005
X b b
5 IfAi=]la x b|andA;= ‘ are given, then -
a a X
d d
(A) A1=3(A2)? (B) &Al =3A; Q &AF 3(A2)? (D) A1 = 3(A2)3/2
MDF008
6. Suppose the function f(x) — f(2x) has the derivative 5 at x = 1 and derivative 7 at x = 2. The
derivative of the function f(x) — f(4x) at x = 1, has the value equal to
(A) 19 (B)9 17 (D) 14
MDFO010
-1 -1 _ _
” If (x)= Xtan~ x+sec (1/x), xe(-1,1) {O},thenf’(O) i -
n/2, if x=0
(A) equal to -1 (B) equal to 0 (C)equalto 1 (D) non existent
MDF011
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2
8. Ifx=t3+t+5&y:sint,then(Zi—2
X
3t* +1)sint + 6t cost 3t* +1)sint + 6t cost
(A)—( )2 - (B)( )z 2
(3t°+1) (Bt°+1)
3t* +1)sint + 6t cost cost
(¢ -t (D)
(Bt°+1) 3t +1
MDF012
— X dZX iQ
9. Ify=x+e thenﬁls.
() e* (B)-—= ©-— D) s
(1+e*) (1+e*) (1+€)
MDF013
10. Let f(x) = x + sin x. Suppose g denotes the inverse function of f. The value of ¢ [%+%j has the
value equal to
(A) VZ-1 (B) V241 © 22 (D) V2+1
ND)
MDF015
11.  Ifxlog,(log, x) — x? + y? = 4(y > 0), thendy/dx atx = e is equal to:
e (1+2e) (2e-1) (1+2e)
(A) (B) —F/—= Q) —F7——= (D)
J4+¢e? 2,4 + € 2,4 + € J4 + €
MDFO016
12.  Iff(1) = 1, f'(1) = 3, then the derivative of f(f(f(x))) + (f(x))2 atx = 1is:
(A) 12 (B) 33 €9 (D) 15
MDF018
[£(x) =4/
13. Iff(4)=9@)=2;f'(4)=9; g'(4) = 6 then liﬂ% is equal to
(A) 342 (B) 3 o (D) none of these.
NG
MDF019
14. If8f(x) + 6f[§j =x + 5andy = x? f(x), then j—i atx = —1lisequal to
(A)O (B) L Q S (D) None of these
14 14
MDF057
x+.y/(a> +x*
15. Ify=+4n {M} , then the value of &y is-
a dx
INNCES'S (B) ay/a’+x2 © 21 3 (D) x \Ja®+X°
a‘+x
MDF058
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16.  Suppose that £(0) = 0 and f'(0) = 2,and let g(x) = f (—X+ f ( f(X))) . The value of g'(0) is equal
to
Ao B)1 Qe (D)8
MDFO060
2 3 2
17. If d—?[ﬂ] + M = K, then the value of K is equal to
dy* \ dx dx’
A1 (B) -1 Q2 (D)o
MDF061
MULTIPLE CORRECT TYPE QUESTIONS
18. Iff(x) = (2x — 3m)° + §x+cosx and g is the inverse function of f, then
7 7 12 3 14} 7 n
(A)g'(2m) = 3 (B) g'(2m) = = (@ g"@2n) = 3 (D) g"(2m) =0
MDF062
19. Letf(x) = NXZ 29X =1 then
Jx—-1-1
(4) f/(10) =1 (B) f'B/2)=-1
(C) domainof f(x)isx =1 (D) none
MDF063
1y 1N (ENX)
20. If y= XU e , then g—y isequal to:
X
() L (cnx™* +2enx in (tnx)) B) L (enx)"™ (2en(nx)+1)
X X
(€ Y ((nx)?+2¢n (fnx)) (D) YNY (2 ¢n(fnx) + 1)
X {nx X fnx
MDF064
21. If 2% + 2Y = 2**Y then g—y is equal to
X
2 (1-2)
27 1
A) - = B c1-2Y D) —/—————~
-2 B) (©) ® 371
MDF065
cos(x+x2) sin(x+x2) —cos(x+x2)
22. Iff(x) = sin(x—xz) cos(x—xz) sin(x—xz) , then
sin 2x 0 sin 2x*
A)f(-2)=0 (B)f'(-1/2)=0 Q) f'(-1) =-2 (D) f(0) = 4
MDF066
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23.

24.

25.

26.

27.

28.

The functions u = e* sin x; v = e* cos x satisfy the equation

du dv d?u d3v du dv
A) v——-u—=u’+Vv* (B =2 C -2 D) —+4+—=2v
(A dx  dx ()dxz v ()dxz N ()dx dx

MDF067

COMPREHENSION TYPE QUESTIONS
Paragraph for Question 24 to 26
Let ay >a, >az...a, > 1; p >p, >p3...>p, >0 ; such that p; +p, +p3+ ...+ p, = 1.

Also F(x) = ( (ORI R - +p,a; )1/X then

lim F(X) is

x—0"
(A) ™ .a” ..a" (B) a4 () ay, (D) does not exist

MDF083
lim F(x)
(A) ™ .a” ..a" (B) a4 () ay, (D) does not exist

MDF084
lirp F(x)
(A) a .a ..a" (B) a; Q) ay, (D) does not exist

MDF085

Paragraph for Question 27 to 28

Consider the function defined implicitly y? + y — x = 2 on various intervals on the real line. If

ye(—oo,—%j, then equation implicitly defines a unique real valued differentiable function

y = f(x). On the basis of above information’s, answer the following questions.
The value of f''(4) is -
2 125 1 1
A) — B) — C) = D) —
()125 ()2 ()5 ()125
MDF086

If y = h(x) is mirror image of y = f(x) about the line 2y + 1 = 0, then f"'(x,) + h"'(x,), where

9 .
Xg € _Z'OO is -
2 2

(A) 2xo B e ()

P (D)o
2f(x,)+1 (2f(%)+1)

MDF088
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MATCHING LIST TYPE QUESTION

29. Match List-1 with List-II and select the correct answer using the code given below the list.
List-1 List-11
(P) Let f(x) = x? — 4x — 3,x > 2 and let g be the inverse of f. (D -1
Find the value of g' at x = 2.
(Q)  Letf:R— Rbedefinedas f(x) = x3 +3x% + 6x — 5 + 4e?* (2) %
and g(x) = f1(x), then find g'(—1).
(R) Suppose f ! is the inverse function of a differentiable function f 3 1
andlet G() = L~ 1Ff(3) = 2and /(3) = = find G'2).
(S) If y = y(x) and it follows the relation e* + ycosx = 2,
/ " 1
then y'(0) + y"(0). 4) 12
(A)P>4,Q—>1;,R—>2;S—>3 (B)P>2,Q—>1;R—>3;S—>4
AOP—>2,Q>4R—>1;S—>3 MP—>4,Q>3;R—>2;S—>1
MDF089
30. Match the following List-I with List-II
List-I List-1I
(P) Let f(x) =x?>+xg' (1) +g"(2)and g(x) = x2 + xf'(2)+ f"(3), (1) 2
then f'(1) — f'(2) is equal to
(Q Iff(x—v),f(x).f(y)and f(x + y) arein AP, forall x,y (2) 1
and f(0) # 0, then f'(-2) + f'(2) is equal to
(R) Iff(x) =x3+x2 f'(1) + xf"(2) + f"'(3) for all, then (3) 4
f(0)+ f(3) +1isequal to
(S) Let f(x) = x™,n being a positive integer, (4) 0
then value of n for which the equality
f'(a+b) = f'(a) + f'(b) is valid for all a, b > 0 is
(AAP>4,Q—>3;R>2;S—>1 BP>2,Q>4R>3;S—>1
CP>3Q>4R>2;S>1 MDP>1,Q—>2;,R—>3;S—>4
MDF090
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EXERCISE - S

10.

11.

12.

If y\/xz+1:log{\lxz+1—x},then(x2+1)%+xy+1=
X

MDFO027
Iff (x) = x + 2,then f'(f(x)) atx = 4 s
MDF028
Let3f(x) — 2f(1/x) = x, then 4f’(2) is equal to
MDF029
ditan‘l(secx+tan Xx)=A then (104) =?
X
MDF022
d 2tan"! ,1—cosx _
dx 1+cosX
MDF023
If f(2) =4, f'(2) = 1then lin;xf(Z);ZZf(x):
X—> X_
MDFO026
X X,.X X, X2
Lety =1+ ——+ 2 + 3 S upto (n + 1) terms
X=X (X_X1)(X_Xz) (X_X1)(X_Xz)(x_xs)
and if x dy =k X + % + % ot %, ,then k is
y dx X, =X X=X X3 —X X, — X
MDF091
. 6 . . 2 dy ’ 2 .
Letx = cosec O -sinB;y = cosec® 0 -siné 0 if (x* + 4) ™ —k(y*+4) =0, then kis
MDF092
2
If x = 2cost — cos2t & y = 2sint — sin2t, find the value of 2 3—2/ ,whent = (1 /2).
X
MDF073
1+t 3 2 dy) dy .
If x = ,y=—+—, then X| —— | ——= is equal to
e YT Ty (dx} dax = Cd
MDF030
2
If y=ae™ +be™, then d Z—mzyz
X
MDF068

+ o to 10 terms.

Ify =tan™! 2; btanl— L 4 anl— L 4 an! 1

X2 +x+1 x*+3x+3 X* +5x+7 x*+7x+13
Find (f'(0) + 1),
MDF070
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13. Ify = cot™? \/1+sinx+\/1—sinx , find Z‘d—y ifx € (O,Eju(z,n).
J1+sinx —+/1-sinx X 2 2
MDF071
14. A twice differentiable function f(x) is defined for all real numbers and satisfies the following
conditions
f(0)=2;f'(0) =—5and f"(0) = 3.
The function g(x) is defined by g(x) = e** + f(x) Vx € R, where 'a' is any constant.
If g'(0) + g"(0) = 0, then number of possible value(s) of 'a'is
MDF072
3 S . dy X /1— yk k .
15. Let V1-X® +41-y® =d3. (x*-y3) and if S 7 T (where x # £1), then n is
MDF093
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EXERCISE - JEE (Main) PYQ

2
1. Ifx = 3tan t and y = 3 sec ¢, then the value of % att= g, is: [JEE (Main) 2019]
X
3 1 1 1
(1) — (2) — (3) — (4) —=
22 3\2 6 62
MDF035
-1,-2<x<0
2. Let f(x)= and g(x)=|f(x) + f(|x|). Then, in the interval (-2, 2), g is :-
0= s a0 =170+ () (229
[JEE (Main) 2019]
(1) differentiable at all points (2) not differentiable at two points
(3) not continuous (4) not differentiable at one point
MDF036
3. For x >, if (2x)% = 4e2*~2Y, then (1+log, 2x)2 g_y is equal to : [JEE (Main) 2019]
X
log, 2x+log, 2 log, 2x—log_ 2
(1) log, 2x (2) 208 ’)‘(* %82 (3)xlog,2x (4) 208 ):( o8
MDF037
(dy d7 : :
4. If e¥ + xy = e, the ordered pair poEiowe atx = Oisequal to: [JEE (Main) 2019]
1 1 1 1 1 1 1 1
m(-1 1) @(L 1) ® (2 -3) (-1 -1
e e e e e e e e
MDF038
5. The derivative of tan™ (MJ , with respect to X , Where (x E(O,ED is:
sin X +cos X 2 2
[JEE (Main) 2019]
1 2
1) (2) 5 (3)1 (4) 2
2 3
MDF039
6. Let y = y(x) be a function of x satisfying yv1—-x*=k—xy/1-y* where k is a constant and
y(lj :—1. Then dy atx = 1 ,isequal to: [JEE (Main) 2020]
2 4 dx 2
m L () - 35 (3) = (-3
2 2 NG 4
MDF040
7. If y(a)= z(ta““+cft°‘]+ 1 ,ae(?’—n,nj, then ¥ at 0 =2 is: [JEE (Main) 2020]
1+tan‘a sin® o 4 do 6
1 4
1) 4 2) —— 3) — 4) -4
(1) (2) =3 (3) 3 (4)
MDF041
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8.

10.

11.

12.

13.

14.

15.

6
If y=Z:kcos'1 {ﬁcos kx—isin kX}, then dy atx =0is . [JEE (Main) 2020]
k=1 5 5 dx
MDF042
1
k k k dy (y) - :
Let x* + y* = a*, (a,K > 0) and d—+ = | =0,thenkis: [JEE (Main) 2020]
X X
3 1 2 4
1) - 2) — 3) - 4) —
(1) 5 (2) 3 (3) 3 (4) 3
MDF094
If (a+\/§bcosx)(a—\/§bcos y):a2 —b?, wherea > b > 0, then dx at (E, E] is:
dy 4 4
[JEE (Main) 2020]
a-b a+b 2a+b a-2b
1) — 2) — 3 4
(1) a+b (2) a-b (3) 2a—-b ) a+2b
MDF095
P(x)
. . — ; X#2
Consider the function f(x)=1sin(x-2)
7 5 X=2
Where P(x) is a polynomial such that P"(x) is always a constantand P(3) = 9.If f(x) is continuous
atx = 2, then P(5) is equal to . [JEE (Main) 2021]
MDF043
Let f(x) = cos{Ztan1 sin[cot1 ,/uD ,0<x < 1.Then: [JEE (Main) 2021]
X
! 2 ! 2
(M@= ') —2(f(x) =0 (2) L+ f'(x) +2(f(0) =0
! 2 ! 2
B) (=22 f'(x)+2(f(x) =0 (4) (1+x*f'(x)—2(f(x) =0
MDF044
If y(x) = Cot1L\/lJrsmx+\/1_SmXJ,Xe(£,nj,then &y at x:5—n is : [JEE (Main) 2021]
J1+sinx —/1-sinx 2 dx 6
1 1
1) - 2)-1 3) — 4)0
(1) 2 (2) (3) 5 (4)

MDF045
Let f:S — S where S = (0,) be a twice differentiable function such that f(x + 1) = xf(x).
If g:S — R be defined as g(x) = log, f(x), then the value of |g"(5) — g"(1)| is equal to:
[JEE (Main) 2021]
205 197 187
W T ) T2 () Tz 41
MDF096

2
If y = y(x) is an implicit function of x such that log.(x + y) = 4xy, then % atx = 0 is equal to.
X
[JEE (Main) 2021]

MDF097
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16. The value of log, 2 % (logcos x COSECX) at X =% is [JEE (Main) 2022]
(1) -2v2 (2) 22 (3)—4 (4) 4
MDFO046
2
n 1+(3y)
17. Let x(t)=2+v2cost/sin2t and y(t):Z\/Esint sin2t, te(O,Ej. Then TX at t:g is equal
dx?
to [JEE (Main) 2022]
22 2 1 -2
1) =—= 2) — 3) = 4) —
(1) 3 (2) 3 (3) 3 (4) 3
MDFO047
18. Ify = tan!(secx® — tanx?®). g< x3 <377c’ then [JEE (Main) 2022]
" ! 2" 37[
M)xy" +2y"' =0 (2) x°y —6y+7:0
B)x*y"—6y+3m=0 (D) xy"—4y =0
MDF048
a -1 0
19. Let f(x)=|ax a -1|, a € R. Then the sum of the squares of all the values of a for which
ax> ax a
2£'(10)— £'(5)+100=0 is : [JEE (Main) 2022]
(1) 117 (2) 106 (3) 125 (4) 136
MDFO049
d*x _
20. Ify(x) = (x*)*,x > 0 then V-’-ZO atx = 1is equal to: [JEE (Main) 2022]
MDFO050
21. Ify(x) =x*,x > 0,theny”(2) — 2y’(2) isequal to: [JEE (Main) 2023]
(1) 8log,2—2 (2)4log,2+2 (3) 4 (log.2)% — 2 (4) 4 (loge2)% + 2
MDF051
3
22, Let y=f(x)=sin®| =| cos| —=(—4x*+5x*+1)2 |||. Then, atx = 1, EE (Main) 2023
y=1(x) [3[ (m( ) UEE (Main) 2023]
(1) 2y'+\37%y=0  (2) 2y'+3n’y=0 (3) 2y'-3n’y=0  (4) y'+3n’y=0
MDF052
23.  Let y(X)=(1+x)(1+x*)(1+x*)(1+x®)(1+x'®). Then y'-y" at X=-1 is equal to
[JEE (Main) 2023]
(1) 976 (2) 464 (3) 496 (4) 944
MDFO053
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24. Let f(x)= SmXJFCOSX_\/E,Xe[O, n]—{%} Then f (7nj f "(EJ is equal to

sin X—cos X E 12
[JEE (Main) 2023]

-2 2 1 -2
(1) — (2) o B)— 4) —=
3 9 33 33
MDF054
25. If 2xY 4+ 3y* = 20, then j—y at (2, 2) is equal to [JEE (Main) 2023]
X
3+log,8 2+log, 8 3+log, 16 3+log, 4
(1) - 21%.° (2) —| 21 0%8° (3) —| 29820 (4) —| 21% %
2+log, 4 3+log, 4 4+log, 8 2+log,. 8
MDF055
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EXERCISE - JEE (Advanced) PYQ

1. Let g(x) = #nf(x) where f(x) is a twice differentiable positive function on (0,o) such that
f(x+1) = xf(x). Then for N = 1,2, 3 g"(N +%j . g"(%}= [JEE (Advanced) 2008]
(A) -4 1+l+l+ ....... ;2 (B) 4 1+1+i+ ....... ;2
9 25 (2N-1) 9 25 (2N-1)
(C)-4 1+l+i+ ....... ;2 (D) 4 1+l+i+ ....... ;2
9 25 (2N +1) 9 25 (2N +1)
MDF074
2. Let f and g be real valued functions defined on interval (-1, 1) such that g"(x) is continuous,
g(0)#0,g9'(0) =0,g9"(0) # 0,and f(x) = g(x) sinx.
Statement-1: Lirgl [g(x) cot x — g(0)cosecx] = f"(0)
and
Statement-2 : f'(0) = g(0)
[JEE (Advanced) 2008]
(A) Statement-1 is true, statement-2 is true and statement-2 is correct explanation of statement-1.
(B) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for
statement-1
(C) Statement-1 is true, statement-2 is false.
(D) Statement-1 is false, statement-2 is true.
MDF075
3. If the function f(x) = x*+e? and g(x) = f ~*(x), then the value of g'(1) is
[JEE (Advanced) 2009]
MDF076
4. Let f(0)=sin| tan™ sinf , where ~Z <0<Z . Then the value of d (f(0)) is
\/cos20 4 4 d(tan®6)
[JEE (Advanced) 2011]
MDF077
5. Letf:R—>R,g:R—>Randh:R — R be differentiable functions such that f(x) = x3 + 3x + 2,
g(f(x)) =xand h(g(g(x))) = x for all x € R. Then- [JEE (Advanced) 2016]
1
(A) g'(2)=E (B) k'(1) = 666 (C) h(0) = 16 (D) h(g(3)) = 36
MDF079
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JEE (Main) Practice Paper

This paper is for yourself practice and assessment the discussion of this paper is optional though you can
see PDF solutions or video solutions or solutions in hardcopy whichever is provided.

SECTION-A

. This section contains TWENTY questions.
° Each question has FOUR options (1), (2), (3) and (4). ONLY ONE of these four options is correct.
° For each question, darken the bubble corresponding to the correct option in the ORS.
° For each question, marks will be awarded in one of the following categories:

Full Marks : +4, if only the bubble corresponding to the correct option is darkened.

Zero Marks : 0, ifnone of the bubbles is darkened.

Negative Marks : -1 in all other cases.

1. If f (X)=108Xz (mx) then f'(X) atx = eis

1 1
(1o (2)1 3) = (4) —
e 2e
MDFO098
2. If f(x) = cosx.cos2x.cos4x.cos8x.cos16x then f [gj is
(1) V2 2) L (3)1 (4) None of these
NS
MDF099
3. If y=log,, (sin" x*) then at x=_L 9 _
y glO( ) X \/E’dx
(1) Zx/ﬁlogwe 2) 4-\/glogwe (3) 2\/310g910 (4) 4\/glog910
T TT T 7T
MDF100
4. Ifu=f(x*)v=g(x*), f'(x)=cosx and §'(X)=sinx thend—u is
g d
v
6} %Xcos x*.cosecx’ (2) gsin x*.secx? (3) tanX (4) None of these
MDF101
dy
5. If y=sin" xcosnx, then —=
dx
(1) nsin"" xcos(n-1)x (2) Nsin"" xcos(n+1)x
(3) Nsin"" xsin(n-1)x (4) nsin"" xsin(n+1)x
MDF102
. : dy m
6. If Xsin(o+Y)=siny and sec* y—-=——————— . Then
(a+y) dx (n2x2+2nx+1)
(1) m-n=1 (2) m+n=1 (3) m*+n*=1 (4) m=n
MDF103
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7. Ify=f (22(_1] and f'(X):Sian, then dy is equal to
X“+1 dx
(1) cosx®.f'(x) (2) —cosx*.f ()
2(1+x-x* _1V
( > ).sin(zi( 1} (4) None of these
(1) e
MDF104
8. If5f(x)+3f (%jzx-i-z and y=xf (x) then (%j is equal to
X x=1
(1) 14 (2) % 31 (4) None of these
MDF105
dy .
9. If y=(1+x)(1+x*)(1+x*)..(1+x*") then -~ atx = 0is
y=(1+x)(1+x)(14x")..(1+x7) then =
(D1 (2)2 30 (4) None of these
MDF106
2 1 dy
10. If y=x"+————,then ==
2 1 dx
X+
X" +....00
2xy* 2xy 2X 2
1 2 3 4
()y2+1 ()y2+1 ()y2+1 ()y2+1
MDF107
11.  If siny=xsin(a+y), then :_yz
X
' in*(a+ in*(a+
(1) —Sina_ 2 S (a+y) (3) —<osa__ @ (@)
sin’(a+Y) sina sin’(a+Y) cosa
MDF108
12. If y=\/sinx+\/sinx+\/sinx+ ..... then j—yz
X
sin X cos X CoS X
1 2 3 4)N
M 5, @ {5y ® 5 (4) None
MDF109
13. If f(X):\/1—Sin2X ,then f '(X) equals
. TR . T
(1) —(cosx+sinx),for XE[Z,E] (2) (cosx+sinx),for XE(O,Z)
. T . T
(3) —(cosx+sinx),for XE(O,ZJ (4) (cosx—sinx),for XE(Z,EJ
MDF110

14. If a differentiable function f(x) = e* + 2x is given, then di( f ’1(x)) atx = f(¥n3) is equal to -
X

1 3 7
Wz (2) = ()3 (4)5

MDF111

[36] www.allen.in



Methods of Differentiation Al-l.=-®

dx

15. For the curve represented implicitly as 4* —8¥ =4 the value of 1im(3_yj is equal to
X—>00 X
1 2 .
(1) 3 (2) 3 (3) 2(n2 (4) Does not exist
MDF112
16. If y = y(x) and it follows the relation Y + ycos(x2)=5 then y'(O) is equal to
(1) 4 (2)-16 (3)-4 (4) 16
MDF113
X" sin1 x>0,meN
17.  Afunction f(x) is defined as f(x)= X ' . The least value of m for which
0 x=0
f'(x) is continuous at x = 0 is
M1 (2)2 3)3 (4)4
MDF114
18. Let f: (—3,3) — R be a differentiable function with f(0) = —2 and f'(0) = —1 and
g(x) = (FBf(x) + 6))3. Then g'(0) is equal to
(o (2)9 (3)36 (4)-36
MDF115
19.  1fy=10"and 22 ~10%d , thend -
y dx
(1) #n 10 (2) (¢n 10)? (3) 10/ "Cn10Y (4) (log,,e)’
MDF116
20. If f(x)isanon constant polynomial function such that f'(2x) = f"(3x).f"(x), then leading
coefficient of f(x) is-
1 1 1 1
1) — 2) — 3) — 4) —
()216 ()36 ()27 ()81
MDF117
SECTION-B
° This section will have TEN questions. Candidate can choose to attempt any 5 question out of these
10 questions. In case if candidate attempts more than 5 questions, first 5 attempted questions will
be considered for marking.
° The answer to each question is a NUMERICAL VALUE.
° For each question, enter the correct numerical value (Answer should be rounded off to the nearest
integer).
° Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4, if only correct answer is given.
Zero Marks : 0, if no answer is given.
Negative Marks  :-1 for incorrect answer
. dy ) .
1. If x=secO—cos6 and y=sec’0—cos’ 0, thenthevalueof | —=| atx =0is

MDF118
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2.

10.

Let f and g be differentiable functions on R.If f(6)=3,f'(6)=6,9(6)=1 and g'(6)=4 , then
fg .
2. ——|(6) is equal to .....
(f—gj() o
MDF119
Let P(x) be a polynomial satisfying P(X)— P'(X) =X’ +2x+1 ,then P(—1) is equal to

MDF120
Let f(x) = 2tan’! x and g(x) be a differentiable function satisfying

g ( X+2yj _9(¥)+29(y) vx,yeR and g'(O) =19 (0)=2. Find the number of integers satisfying

3 3
f2(g(x)) -5f(g(x)) + 4> 0 where x € (—10,10)
MDF121
2
Let f(x) =Lm);+3 JOf f '(X) >0VX>3, then the range of m is (—00.—61] .Find the value of a.
X —
MDF122
Let f(x) be a twice differentiable function such that f"(0) = 2, then the value of
lim f(5x)-3f(3x)+2f(2x) is

2

x—0 X

MDF123
A differentiable function f satisfies the relation f(x + y) = f(x) + f(y) + Axy(x + y) - u for all
x,y€ R and limmzz also f(2)= 25 then find the value of [X+lj.

h—0 2h 3 n

MDF124
If \/4cos Xx—3sinX+5+ ysin X = ycos2x, then y'(n) is equal to

MDF125

If y=x"" ¢n x, satisfies x’y, + f(n)xy, + g(n)y=0. where f(n) and g(n) are function of n (neN)

then (y; and y, denote first order and second order derivative wrt. x) then the value of f(4) + g(4) is -
MDF126

Let f(x)=ax3+bx2+cx+5. If |[f(x)] < |e"- ez‘ for all x > 0 and if the maximum value of

|12a + 4b + C| is ¢, then [£] is equal to : [Note : [y] denotes greates integer less than or equal to y.]
MDF127
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| JEE (Advanced) Practice Paper

This paper is for yourself practice and assessment the discussion of this paper is optional though you can
see PDF solutions or video solutions or solutions in hardcopy whichever is provided.

SECTION-I
. This section contains SIX questions.
. Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct.
. For each question, darken the bubble corresponding to the correct option in the ORS.
. For each question, marks will be awarded in one of the following categories:
Full Marks : +3, if only the bubble corresponding to the correct option is darkened.
Zero Marks : 0, if none of the bubbles is darkened.
Negative Marks : -1, in all other cases

1. Ifgx)=f (X-VI—XZ) and f '(x) =1 - x2 than g'(x) equals to -

(A)1-x2 ®) V1-x* ©) 2x(x+ﬂ) (D) 2x(x—ﬂ)

MDF128
2. If f(x) = (2x - 3n)° +§X+cosx and g is the inverse function of f, then g'(2n) is equal to :
7 3 307" +4 3
A) — B) = C D
()3 ()7 © 3 ()30n4+4
MDF129
3x-1 d(f(x) d*(f (x)) d*(f (x))
3. Consider f(x)=—,f, (X)=——2,f (X)=———2%, f,(X)=————% and so on, then
(=20 (0= ()= ()=
value of fzo(x) atx = 0 is-
50!
(A) 50! (B) PED (C) 51! (D) (50) 50!
MDF130
4. lfy:cos6x+6cos4x+15c052x+10, nd_y= .................
cos5x+5cos3x+10cos x dx
(A) 2sin x + cos x (B) -2sin x (C) cos 2x (D) sin 2x
MDF131
') f(x)
5. Suppose Fr0 () =0 where f(x) is continuously differentitable function with f’(x) # 0 and
satisfies f(0) = 1 and f'(0) = 2 then f(x) is:
(A) X2 +2x+1 (B) 2¢* -1 (C) e?* (D) 4e*/%2 — 3
MDF132
6. If F(x) = f(x)g(x) and f'(x)g'(x) = ¢, then FFT())() is equal to
X
(where f'(x) denotes differentiation w.r.t. x and c is constant)
(N B ', 9" cf" 9™ m f",9"
f g f g f g f g
MDF133
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SECTION-II
This section contains SEVEN questions.

Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four
option(s) is (are) correct option(s).

For each question, choose the correct option(s) to answer the question.

Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 If only (all) the correct option(s) is (are) chosen.

Partial Marks : +3 Ifall the four options are correct but ONLY three options are chosen.

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen,
both of which are correct options.

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen
and it is a correct option.

Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered).

Negative Marks  : -2 Inall other cases.

For Example : If first, third and fourth are the ONLY three correct options for a question with second
option being an incorrect option; selecting only all the three correct options will result in +4 marks.
Selecting only two of the three correct options (e.g. the first and fourth options), without selecting
any incorrect option (second option in this case), will result in +2 marks. Selecting only one of the
three correct options (either first or third or fourth option), without selecting any incorrect option
(second option in this case), will result in +1 marks. Selecting any incorrect option(s) (second option
in this case), with or without selection of any correct option(s) will result in -2 marks.

7. If x + |y| = 2y, then y as a function of x is
(A) defined for all real x (B) continuous atx = 0
(C) Differentiable for all x (D) Such that g—y:% forx <0
X
MDF134
. . ; dy .
8. If y=\/smX+\/smx+\/smx+....oo then ™ equals (sinx>0)
X
cos X y 1 2cos X
A B) ———M8M8M8M C) —— D) ——
(A) 2y-1 (B) 2tan X+ ysecX J1+4sinx (D) sinx+2y
MDF135
9. If differentiate (Ae’3X cos X+ Be ™ sin X) w.r.t 'X' is e cosx then which of the following hold
good?
(A) A’ +B*=1 (B) B-3A=1 (C) A+3B=0 (D) A-2B=0
MDF136
10.  If y*+b*=2xy, then :—y equals
X
1 xy —b? xy —b?
() — 3 L (© 2= ) 2
Xy —b y—X (x-y) y
MDF137
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11.  For the function y=f (x)= (x2 + bx+c)eX , which of the following holds?

(A)If f(x)>0 forallreal x = f'(x)>0 (B)if f(x)>0 forallreal x= f'(x)>0

(Q)if f'(x)>0 forall real x=> f (x)>0 (D) if f'(x)>0 forallreal x = f(x)>0
MDF138
4 2
12. Ify= XX Ht hd dy ax+b, then the value of (a—b) is equal to
(x2 +3x+ 2) dx
(A) cot T (B) tan 3n (C) cot T (D) tan S
8 8 12 12
MDF139
13.  If f is a twice differentiable function satisfying f (—x)=—f(x), f (x)=f (4—x) and
f'(2+x)=f'(2—x)vxeR then
(A) f(x) is an even function (B) f'(1)+f'(3)+f'(5)=0
n n - f (X) .
(©) £"(0)+f"(4)=0 (D) lim——~ does not exist
x—0 X
MDF140
SECTION-III
° This section contains TWO paragraphs.
. Based on each paragraph, there are TWO questions.
. Each question has FOUR options (A), (B), (C) and (D) ONLY ONE of these four options is correct.
. For each question, darken the bubble corresponding to the correct option in the ORS.
. For each question, marks will be awarded in one of the following categories :
Full Marks : +3 if only the bubble corresponding to the correct answer is darkened.
Zero Marks : 0 inall other cases.
Comprehension # 1 (Q. No. 14 & 15)
If f(x) =x + sinx and g(x) denotes inverse function of f(x), then
14. g'(0)is -
1
(A)O (B)1 @2 (D) =
MDF141
15. Number of vertical tangent of g(x) is -
(A)1 (B) 2 3 (D) more than 3
MDF142
Comprehension # 2 (Q.No. 16 & 17)
Consider f : [0, ©) — [0, ) ; such that f(x) is bijective and satisfies f (x)ef(x) =X.
On the basis of above information, answer the following questions :
16. The greatest integer less than or equal to the value of f ( f (e(e”))) ,is -
(A)O (B)1 @2 (D)3
MDF143
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17. The value of lim f(x) ,1s -
xon (NX
(A)O (B)1 Qe (D) non-existent
MDF144
SECTION-1IV
° This section contains THREE questions of matching type.
° This section contains One table (having 3 columns and 4 rows)

° Based on table, there are THREE questions
° Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct

° For each question, marks will be awarded in one of the following categories :
Full Marks : +3 Ifonly correct answer is given.
Zero Marks : 0 Ifnoanswer is given.
Negative Marks : -1 For incorrect answer

Answer Q.18,Q.19 and Q.20 by appropriately matching the information given in the three
columns of the following table

Column 1 Column 2 Column 3
3, 3_ 9y2 . dy) 2 dzy _ —4X
) ry’= 30y ) (&j—mz (P) [dXzJ (o]
d?y 4x
I Ify=7 i )y [ 7 j: ;
ity =7x G (-2 @ {6 (i)
o 2X dyy 2 d’y
(Il  If y=sin T (iii) ( XJ_ (1+X2) (R) v =7
where x € (0,1)
L (1) d d’y
_ 1\- ~) . y) ayi_
V) y=cost— (i) (&j_o () [ dxzj 0
where x € (-1,0)
18. Which of the following options is the only CORRECT combination ?
(A) (V) (1) (S) (B) (111 () (P) (@ (1 (iv) (R) (D) () (iv) (R)
MDF145
19. Which of the following options is the only CORRECT combination ?
(A) (D (i) (S) (B) (D) (ii) (P) (@) () (iii) (R) (D) (V) (iv) (S)
MDF146
20. Which of the following options is the only CORRECT combination ?
(A) (V) (iii) (Q) (B) (1V) (iv) (Q) (@ (1) (i) (P) (D) (1IN (@) (Q)
MDF147
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