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SECTION 1 (Maximum Marks : 18)
This section contains SIX (06) questions.
Each question has FOUR options. ONLY ONE of these four options is the correct answer.
For each question, choose the option corresponding to the correct answer.
Answer to each question will be evaluated according to the following marking scheme :
Full marks : +3 If ONLY the correct option is chosen;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : =1 In all other cases.
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1. Suppose a,b denote the distinct real roots of the quadratic polynomial x> + 20x — 2020 and suppose

¢,d denote the distinct complex roots of the quadratic polynomial x? -20x + 2020. Then the value
of ac (a—c) + ad(a—-d) + bc(b-c) + bd(b-d) is
(A)O (B) 8000 (C) 8080 (D) 16000

1. AT a,b fgard 9gue x2 + 20x - 2020 & A=—W= araifde qe1 ®I 20 & 1 711 ¢, d fgand 9gua x2 —-20x +
2020 & f=—f=1 df¥% g1 &1 g2 2 | 99 ac (a-c) + ad(a-d) + bc(b-c) + bd(b-d) &1 79 & —
(A)O (B) 8000 (C) 8080 (D) 16000

Ans. D

a

X2 + 20x -2020 = 0 <
b

a+b =-20& a.b=-2020
C

& x2- 20x + 2020 = 0 <
d

c+d=20&c.d= 2020

Now

ac(a-c) +ad(a-d) +bc(b-c) + bd(b-d)
a2 (c+d) +b*(c+d)-c*(a+b)-d*(a+b)
(@2 +b?) (c+d)-(a+b)(c*+d?)

= ((a+b)? - 2ab)((c + d) - (@ + b)((c + d)? -2cd)
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= ((400 + 4040)(20) - (-20)((20)2- 4040)
= 20[4440 - 3640]

20[800] = 16000

If the function f:R— R is defined by f(x) = |x]| (x-sinx), then which of the following statements is
TRUE?

(A) f is one-one, but NOT onto (B) fis onto, but NOT one-one

(C) fis BOTH one-one and onto (D) fis NEITHER one-one NOR onto

Ifd we f:R— R, f(X) = |x| (x-sinx), & gR1 4R¥ING B | 99 791 # & a1 $HoF 99 8 ?

(A) f Udmd B Afde 3o & B | (B) f 3TeBIe® ® oifd Ul Fal 8 |
(C) f TH P TAT ATeBTEH AT © | (D) f =1 @1 B! AT MBS ¢ |
C

f(x) = |x]|(x - sinx)

f(=x) ==(Ix|(x - sinx))
f(-x) = -f(x) = f(x) is odd
= R, =R =c.d, = onto
Now

2X —-sinx-Xxcosx Xx=0
1 —
fi(x) = -2X +sinx +xcosx x<0

=>f(x)>0v xeR
= fis one - one

Let the functions f:R — R and g:R — R be defined by

f(X) =ex! —e-Ix1l gnd g(X) = % (ex—1+e1—x)'

Then the area of the region in the first quadrant bounded by the curves y = f(x), y = g(x) and
x =0is.

(A) @-V3)+5(e-e ) (8) @+3)+2(e-e)

© (z—ﬁ)+§(e+e-1) (D) (z+£)+§(e+e-1)
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3. AT Bed f:R —» R @1 g:R — R,f(x) =ex! —e <1l gofr g(x) = % (exl+e!™) & gRT uRWIffd 2| a9 gl
y = f(x), y = g(x) @ x = 0 gRT uReg U qATeT H &3 B &=hel 81 —

(A) (z—ﬁ)%(e—e-l) (B) (z+ﬁ)+§(e—e-1)
© (z—ﬁ)+§(e+e-1) (D) (z+ﬁ)+§(e+e-1)
Ans. A

f(x) = et -ex 1

el e ) x>y
o) = e o0 x<1

et x1_1 x>1
f(x) = e

| 0 x<1

1( x1 1
&g(x) = g(e * HJ
Now f(x) = g(x)

e e
i 2 . 1
2ex - ex—1 =et + ex—1
3
ex-1 - o1 =0=>e1= 3
N
2
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1 1+In73
Area = J'(g(x)—o) + I (g(x)—f(x))dx
0
1
i1 L) e
_|=le¥t s J 1( xa1, 1 x-1_ 1
= Z[Z ( ex1 + J. > (e + o1 e o1 dx
e-e!
4, Let a, b and A be positive real numbers. Suppose P is an end point of the latus rectum of the

2 2
parabola y? = 4)x, and suppose the ellipse :—2 + Z—z =1 passes through the point P. If the tangents

to the parabola and the ellipse at the point P are perpendicular to each other, then the eccentricity
of the ellipse is.

1 1 1 2
(A) N7 (B) 3 © 3 (D) 5
4, AT @, b T1 A gTHS IS FEAY & | AFT P RAAT y2 = 4Ax & AT HT Ud 3fd fdg g e /1 Sread
2 2
:—+Z—2=1 fag P &1 gora 2 | Afe fawg P W uRaerd dor dlgexd &l ei Y@ U gHR & ofwdd 8, 99 argad
B Ih=dl BRI —
1 1 1 2
(A) N7 (B) 3 © 3 (D) 5
Ans. A
P
P(L,22.)
X2 y2
Now E: a—+b—2=1 Passes through P
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22 Al 1 4 1
2w T e (1)

Par E
Now mTp _mT|p =1
v o ox b?
vy =1
noa b
Py CR VA
b?= 2a2
for ecc. of ellipse

2
a 1 1
= 1—— = 1—— = T =
TV TR TV 272
5. Let C, and C, be two biased coins such that the probabilities of getting head in a single toss are

2 1
3 and 3 respectively. Suppose a is the number of heads that appear when C, is tossed twice,
independently, and suppose p is the number of heads that appear when C, is tossed twice,
independently. Then the probability that the roots of the quadratic polynomial x>-—ax + B are real
and equal, is

40 20 1 1
(A) 51 (®) 51 © 5 (D) 4

5. Wclawczaﬁsrﬁma(Bised)ﬁmﬁww%%wwaﬁmﬁﬁemmaﬁqﬁwmz%a@n

%%|HFHaﬁaaﬁm%mﬁtﬂrﬁ%zﬁﬁ%mClwﬁamﬁaﬁmmm%awaﬁaaﬁm

& Sl SuRerd 8refl 8 | 579 C, W w4 ¥ & IR SVTell Sl & | 9 fG81d 9gue X2- ax + B ol dR<fdd qol FaH

g & TR & |
40 20
(A) 31 (B) g1 © 3 (0) 5
Ans. B

P(H) =2/3 P(H) =1/3
c1< : c2<

P =1/3 P(T) = 2/3
Now roots of x?- ax + B = 0 are real & equal
D=0
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a?-48=0
o? =44
= (a,p) = (0,0),(2,1)

2 2 2
- ef3f (3 e ) -2

Y .
Consider all rectangles lying in the region {(X, y)eRxR:0<x< Eand O<y< 2SII’\(ZX)}

and having one side on the x-axis. The area of the rectangle which has the maximum perimeter
among all such rectangles, is

3n n w3
A 5 (B) = © 375 (D) 5=
g7 9 3d &5 {(x,y)eRxR:ngsgandOSySZSin(Zx)}

H Rerd 8 d x-311 R Ueb T A & | AT BT &bl Sl VA FHI ARl o §rel  S(fSepers IRATT el &, 81 |
w3

3r _n
OES OF © 55 () =

C

24

f—

0 X a % TC/2

Let sides of rectangle area & b

then perimeter = 2a + 2b

p=2(a+b)

Now b = 2sin2x & b = 2sin(2x + 2a) =>2x + 2x+ 2a=rn

i3

for perimeter max.
P=2a+2b
P =n - 4x + 4sin2x
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j—s = -4+ 8 cos2x = 8{C052X—%}
i (E\
dx 1

P at x = n/6

max

Now Area = (%—ij.(ZSinZX) _ (g—gj(zgj =%\/5 _ %

SECTION 2 (Maximum Marks : 24)
This section contains SIX (06) questions.
Each question has FOUR options. ONE OR MORE THAN ONE of these four options(s) is (are)
correct answer(s).
For each question, choose the option(s) corresponding to (all) the correct answer(s).
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 If all 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;

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 If none of the options is chosen (i.e. the question is unanswered);

Negative Marks : =2 In all other cases.

YT -2 (31fAPpad 3i® : 24)
39 9 H B (06) U3 NS B |
UAP U9 & IR fAdded B | 39 IR fAdedi § 9 U a1 U 9 1 sy I8 SR & (&) |
TR YT & oIy, @l |8 STRI & ATwRY fddbed gy |
ISP U & IR B Jedidh FHRad 3id dgfa & R fhan Sre |

i 3fd : +4 I Baat (@) fawer g7 9 2, @) |

SINGECEY : +3 I @it IRl fReea 98 2, e daa IF e g7 o1d 2 |

SINEECEY : +2 I A A1 1P fadben El B dIfdb dad a1 fddwen g+ 9 8, i1 fb SF1 &
e Bl |

31T 37 D +1 e Q1 A1 1S fadbed AL B, Ifh dadl Ue fddbed g1 STl 8 oM I8 Yo HEl
fadey 81|

T H : 0 Il BIg fdehed T AT SI1eln ® (31 g2 b1 SoR el e &) |

FUHD 3D ;=2 =g 9 Rerfaali 7

ONLINE OFFLINE CLASSROOM

REPEATER = o
‘ BATcH 07" Oct. 2020




%
. JEE ADVANCED
M OTION September 2020

7. Let the function f:R — R be defined by f(x) = x3 -=x2 + (x -1) sin x and let g:R — R be an arbitrary
function. Let fg: R — R be the product function defined by (fg)(x) = f(x)g(x). Then which of the
following statements is/are TRUE ?

(A) If g is continuous at x = 1, then fg is differentiable x = 1

(B) If fg is differentiable at x = 1, then g is continuous at x = 1
(C) If g is differentiable at x = 1, then fg is differentiableat x = 1
(D) If fg is differentiable at x =1, then g is differentiable at x = 1

7. AT e f:R —» R, f(X) = x3 =x2 + (x —1) sin x & gR1 uR¥IYT g a1 741 g:R — R % W6 Hard © | /41
fg: R » R UH ®etd 8 S (fg)(x) = f(x)g(x) & gR1 uRwHIftd 2 | 79 /1 § | B ®eld F 2 |
(A)3fe g, x = 1 R Add &, @9 fg, x = 1 R AAHA B |
(B)afdfg, x = 1 R A@FHa-A g, A4 g, Xx = 1 W Fad 2 |
(C) 3 g, x = 1 R I@FHaT g, d9 fg, X = 1 WR AAHA ¢ |
(D) afe fg, x =1 W ITAHAI 8, 9 g, X = 1 W JAHA-Y 2 |
Ans. A,C
f:R—>R
(A) f(x) = x3-x?+ (x-1)sinx;g: R—>R
h(x) = f(x). g(x) = (x3 = x?+ (x = 1)sinx). g(x)

"= o (L) - (+ny +:. sin(L+h)g(L+h)

. (t+h?+3n+30? —1-h? - 2h+hsin(1+h))g(1+h)
= 1lm

h—0 h

. (h®*+2n* +h+hsin(1+h))g(1+h)
= 1lm

h—0 h

= lim(1+sin(1+h))g(1+h)

((t=h)' = (1 =h)* + (-h)sin(1-h))g(1-h)

h'(17) = |
(1) lim -
_[+°-3n+3P -+ 2h-hsin(1-h)g(1-h)
R h

=r|\|g(1)(1+5|n(1—h))g(1—h)

as g(x) is constant at x =1

- g(1+h) =g(1-h) =g(1)
h'(1*) =h'(1") = (1 +sin1) g(1)
'A'is Correct.
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Let M be a 3 x 3 invertible matrix with real entries and let I denote the 3 x 3 identity matrix. If
M-t = adj (adj M), then which of the following statements is/are ALWAYS TRUE ?
(A)M =1 (B) detM =1 (C)ymM2 =1 (D) (adj M2) =1
HMT M U 3 x 3 1 arsifds gfaficdl & A1 Gohaoid ey 8 | 71 A1 I, 3 X 3 & dised MYe Bl Hafid

FHAT 2| I Mt = adj (adj M) B, @ 791 § | S99 SUF S TG B —
(A)M =1 (B) detM =1 (C)yMm2 =1 (D) (adj M2) =1
B,C,D

M-t = adj(adj(M))

(adj M)M™* = (adjM)(adj(adj(M)))

(adj M)M-* =N. adj(N) { Letadj(M) =N}

(adj M)M-t = |N|I

(adjM)M~ = [adj(M)|I,

(adjM) = IM]2. M ............ (1)

ladj M| = [IM|2.M|

IM|? = [M®].|M]

IM|=1

from equation (1)

adj.M =M (2)

Multiply by matrix M

M.adjM = M2

M|I, = M2

M2 =1

From (2) adjM =M

(adjM)2=M2=1

Let S be the set of all complex humbers z satisfying |z?+z+1| = 1. Then which of the following
statements is/are TRUE ?

1
35 forall zeS (B) |z] < 2forall zeS

1
zZ+
2

(A)

1
z-forallzes (D) The set S has exactly four elements

1
zZ+
2

©
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9. HET S | A F@a1eT z BT G § Gl |22+2+1| = 1 B I &l g | q9
1 9 & DI HoH W © ?
(A) 9 ze S & forg Z+%S%%| (B) &l zeS & folw |z| < 281
(C)WZeSZﬁW“%Z%% (D) 9= S &% AR 7erd T ¢ |
Ans. B,C

[z22+z+1|=1
letz2+z+1=¢e"
as |22+ z+ 1| =1
nZ22+z+1-€e"=0

2 ~1+V1-4+4e"°

2

z+%= i% 4e® -3

Z+ % = %\/(4cose—3)+i4sin9
Z+% = %{\/(4cose—3)2+(4sine)2}1/2

Let a = (4cos6 - 3) +i4sind

la]= \/(4cose—3)2 +16sir? 0

= J16c0s0? +9 — 24Cos0 + 16 5in2 0
|al= y25-24cos0
1 [1 V7
z+e|=,—
2’2

lal € [1,7] .. >

5 _ Lt 4c0s0-3) +asin
2
2Z = -1 £ [(4cos0-3)+i(4sino)

|22] <1+ /(25— 24cos0) /2 =[2z] <1+ 7
221 < 3.4 = |zl <1.7
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Let x, y and z be positive real numbers. Suppose X, y and z are the lengths of the sides of a triangle
opposite to its angles X, Y and Z, respectively. If tan5 + tanE = o ,
2 2 X+y+z

then which of the following statements is/are TRUE ?

X_
2 y+z
AT X, y TAT Z SIS AR A & | A1 X, Y TAT Z B2 U Sl D1 YSisl Tw1edl g Sl 39D DI X,y

(A)2Y=X+2Z (B)Y=X+7Z (C) tan (D) X2 + 22 -y? = xz

e z & fauRd g1 afe tan§+tan§=2—y B, d9 1 o I P19 BUH I B |

X+y+2Z
X X
(A)2Y=X+Z B)YY=X+2Z (©) tan5=y+z (D) X2 + 22 -y? = xz
B,C
tan5+tan5=2—y
2 2 X+y+z X
A A 2y
s(s—x)+s(s—z)=x+y—z
z Y
2s-X-2
Ad———— =
{(S—X)(S—V)} -
Z
A=(s-XxX)(s-2) Y «
1=L :tan1=1
s(s-vy) 2
y =90°

(B) .. Ly =4X+ £z
(D) False by Cosine formula

1
~xz
tan> = 2 = 2
(@87 = s(s-x) = l(x+y+z)l(y+z—x)
2 2
X
Zy+z
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11 Let L, and L, be the following straight lines.

L

l:x__lzlzz__l ansz:x__lzlzz__l
1 -1 3 -3 -1 1

-a _y-1_ z-y

X
Suppose the straight line L: =
[ m -2

lies in the plane containing L, and L,, and passes through the point of intersection of L, and L,.

If the line [ bisects the acute angle between the lines L, and L,, then which of the following
statements is/are TRUE?
(A) a-y=3 (B) I+m=2 € a-y=1 (D) I+m=0

11§ L e L, 9 eRe @ ' -

lex—_lzlzz_laanLZ:x—_lzlzz_l

1 -1 3 -3 -1 1
x-a y-1_z-y
l m -2

L, @ L, dret woae H Rerd @ don L den L,. & ufaesd) famg & qord 8 | afe e 7 v@eh L, dor Ly, &

A APV BT FHIGHITT Bl 8, Td 4 H F DI AT A & |

a1 )l Y L

(A) a-y=3 B)l+m=2 (C) a-y=1 (D) I+m=0
Ans. AB

x-1_ vy _z-1_,

1 1 3

x-1 i_z—l_

3 1 1 *

P(A+1,-2,30+1) Q(-3u+1,—uu+1)

for point of Intersection

A+1=-3u+1 r=p
A=pn=0

Point of Intesection (1,0,1)

o X-a _y-1_ z-y
LT m ) passes through (1,0,1)

l1-a =—_1 _ 1-vy
14 m -2
dr'sof L(1,-1,3)dr'sof L(-3,-1,1)

..(1)
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D 1 -1 3 )., 3 -1 1
vy _dISOle(\/ﬁ'\/ﬁ'\/ﬁ] ’Vz_dISOfLZ[\/H’\/H’\/HJ
V,.V, >0

. dr's of , bisectorof L, and L,

(—2 -2 4]

IS E R ERRNEY
oryp:m:(-2)=-2:-2:4
=2:2:-

¢ =m=1

o=2 1-y=2;y=-1

12 Which of the following inequalities is/are TRUE?

1 3 I 3
(A) J.Oxcosx dng (B) J.Oxsmx dxzﬁ
(©) J.lez cosx de% (D) J.lez sin x de%
12 9 9 9 o9 sNAaY 99 § |
1 3 o 3
(A) J.Oxcosx dng (B) J.Oxsmx dxzﬁ
(©) J.lez cosx de% (D) J.lez sin x de%
Ans. A,B,D
x2  x*
COSX = 1—7 a0
2
) X
.. COSX > 1—5

3

X
XCOSX > X — —
2!
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1 1 3
_[XCOSX dx> 5-5=¢ (A) Correct
0
similarly
i —X_£+i
sinx = TR
o
sinx > x - 31
xsinx>x2—ﬁ
- 6
1 3 5 \!
J'xsinxdxz X _x
3 65
0 0

1
1 3 5
J.xsinx dx > x_xX
0 3 300

X sinx dx zl—i
3 30

Oy

1

. 3
J.XSInXdX >0 Similarly Check (C) and (D)
0

SECTION 3 (Maximum Marks : 24)
This section contains SIX (06) questions The answer to each question isa NUMERICAL VALUE.
For each question, enter the correct numerical value of the answer using the mouse and the on-
screen virtual numeric keypad in the place designated to enter the answer. If the numerical value
has more than two decimal places, truncate/round -off the value to TWO decimal places.

. Answer to each question will be evaluated according to the following marking scheme :
Full marks : +4 If ONLY the correct numerical value is entered;
Zero Marks : 0 In all other cases.

I -3 (3fA®aH 37 : 24)
. 39 WM ¥ B: (06) U A B | TS U HT IR A&THEG A 2 |
. TP U B oy, IR Ufde &+ & forg Ffde oM wR Ared iR siiF—wni Wil (agarel) TeaTstd dius Bl
IUIRT D SR BT Fel TS A1 gl oY | Al F@dtd A | |1 3 S q9Hed UM 7, d & Saed

R & 719 Bl Biel/Adedd o |
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IA% U & SR Bl Jeiw FfaRad ugfd & srgar fan smem |
i 3fd D +4 IR B T RS A yfase fdar T B
T 3D : 0 o= ol Rerferdi |

13

13

Ans.

Let m be the minimum possible value of log3(3y1 +37 3% ), where y,,¥,,y, are real numbers for
which y, +y, +y, =9. Let )y be the maximum possible value of (log3 x, +log, x, +log, x3), where

X,,X,,X, are positive real numbers for which x, + x, + x, =9 . Then the value of log, (m3)+ log, (Mz)
is

q=1 m, log3(3yl+3y2+3y3), P YATH FHIfAd A9 B, SRl Y, p,,y, dde @@an g, e forg
W+, +y,=9. 817 pr, (log, x, +log, x, +log, x;) @7 afiedw Gwfad 7 &, W& x,,x,,x, ST

areifi vt @ R R x +x, +x, =9 21 ad log, (m’)+log, (M?) @1 2
8.00

1

31 4 3Y2 4 33 > (3y1'3yz'3Y3 )5

3

1
31432 137 > 3.(3Y1+Y2+Y3 )5 LYY, +Y,=9

3Yi 4 3Y2 433 > 3.(39)%

3% +3%2 +3% >81

m = log,81 =4
Xt XptX3 s
3 —(1-2- 3)
9

1
=3 > (X %:X3)3 = 27 > X,X,X,

M = log,(x,x,X;) = 10g,(27) =3
log,(m)* + log,(M)? =10g,(2°) + l0g,(3?) =6+ 2=8
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Let a,,a,,a,,... be a sequence of positive integers in arithmetic progression with common
difference 2. Also, let b,,b,,b,,... be a sequence of positive integers in geometric progression with
common ratio 2. If a, =b, =c, then the number of all possible values of c, for which the equality
2(a,+a,+---+a,)=b +b, +---+b_ holds for some positive integern, is__

A a,,a,,d;,. .. AEITTR 2 S [ FAR S0 § gD GUlih! BT b JJHA & | 911 by, b,,b,,... A U
2 o |1 UITR 2 H eTce YUIiel BT Teb 3igehd & | A, = b = ¢, &, Td c & Wl GuIfda A1 ol ween e
forg srafiwr 2(a, +a,+--+a,)=b +b,+--+b, §B aNHS Qi n & g ¥, B |

1.00

2(a,+a, +...... +a,)=b,+b,+...+b
n 2" -1

2{5(2a1+(n—1)2)} = b1(2_1)

2nfa, + (n-1)] =b,(2"-1)
2na,+ 2n? -2n=a,(2"-1)

a=M:C - a. =cC
Cr-t-am) IR

=21

( ) |

1-2
2(n%- n)22I“1 1-2n - n>-nx>0forn>1
=2n>+1>2n

Thereforn=1, 2,3,4,5,6
n=1=c,= 0(x)

n=2= C, <0(x)
n=3= C, =12 (correct)
n=4 = C, = not Integer
n=5= é = not Integer
n =6 :C = not Integer
~C=12forn=3

Let f:[0,2] > R be the function defined by

/() = 3 sin(27x)sin [m ‘%j sin [m N gj

If a,B €[0,2] are such that {x€[0,2]: f(x) >0} =[a, B], then the value of f—« is
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15 w7 f:[0,2] > R %o & &I

£(x) = (3—sin(27x))sin (ﬂx —%) ~sin [3” 4 %) O S

I a,Be[0,2] sHUPR g fb {xe[0,2]: f(x) >0} =[a,B], & T B—a & 74 B —
Ans. 1.00

Let nx - n/4 =0

f(x) >0

I3
(3 - sin2(0 + 1/4)) sino - smHH 39+ﬂ >0

= 3sinb - sind cos20 + sin36 >0
=sind [3 - (1 - 2sin%0) + 3 - 4sin20] >0

sine[S—Zsin2 e} >0

=
+ve
2.8in0>0 =0 e[0,n]
sonX —n/4 € [0,rn] -+ X €[0,2]
n 57 n 7n
X e|—,— X——¢e|-——,—
{4 4} 4 { 4 4}
15 n 7n
X e ’ 0e ’
i i
a=1/4;pB=5/4
B-a=1

16. Inatriangle PQR, let G=QR,b =RP and ¢ = PQ . If

|d|=3, |bl=4 and

then the value of |G xb | is

16 U B3yt PQR ¥ A G = OR,b = RP @1 ¢ = PO ® | 3R

|d|=3, |bl=4 don
8, T4 | Gxb [P @ AE B —

Ans. 108.00

a+b+c=0
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_cc-b* |é|q
=2 02 |a|+‘b‘
c>-16 3
9-16 ~7 = 713
d+b = —C

az+ b2+ 23.b =C2= a.b=-6

ész +(é.5)2 +a’b?

- =2 Lo—\2
axb| = (32)(42)—(a.b)
= 144 - (36) = 108

17 For a polynomial g(x) with real coefficients, let m, denote the number of distinct real roots of

g(x). Suppose § is the set of polynomials with real coefficients defined by
2
S= {(x2 —1) (ao +ax+a,x’ +a3x3): ay,a,,a,,d, € R}
For a polynomial f, let f' and f” denote its first and second order derivatives, respectively. Then

the minimum possible value of (mf, +mf,,), where feS,is_____

17 % 9gue g(x) Rraed arfds o & fog amn m,, g(x) @ M=-2 arafde qell &1 dw ol 60 o & |
HHET § IRAfAD Ul B W12 9gUGl BT Y 8 Sl
S ={(x2 1Y (0, +ax+ax +a) ayanaza, ER}
& gRI URHIMNG 8| b d9gus f & forg, @ (1 dun 7w g9 yuH qul @y o & Saders §, a9
(mff+mf~), BT GATH AT A1 B | T8l f € S, 5

Ans. 5.00
f(x) = (x2 - 1)2h(x); h(x) = a, +a,x +a,x>+ a,x3
Now, f(1) = f(~1) = 0
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=f'(a) =0, a e (-1,1) [Rolle's Theorem]

Also, f(1) =f'(-1) = 0=f(x) =0 has atleast 3root -1, a,1 with-1<a<1
= f"(x) = 0 will have at least 2 root, say B,y such that

-1 < B<a<y<l1[Rolle's Theorem]

So, min(m;.) =2

and we find (m. + m.) = 5for f(x) =(x? - 1)?

Thus, Ans =5

Let e denote the base of the natural logarithm. The value of the real number g for which the right

1

o 1—x)"—e . .
hand limit 1im L is equal to a non-zero real number, is
x—0" x¢

HM e Uhd IgYUH $ FER Pl RO SRl & | aR<dD G g P 79 s fog <&l i a1 99

1
Y !
lim =90 =€ x)a ¢

T Y ARKIADh A& S SRR 8, B —

x—0" X
1.00
In(1-x)* 1 lln(l—x) 1
: -e . ex -e
L = lim ;L= lim
x—0* x2@ X—>0" NG
2 X RS
X 2 3 -1 1 2 3 =
L= |im & € ;L= |m&=¢ —_¢
x—0* x? x—0* x2
2
2
[ 2 ] [£+ Lj
| XX 2 2 3
_ 2 -1 _X X _
elle -1 e ||t [ >3 ]+ 5 1
L= lim ;L= lim
x—0" )(a X 0" NE
2
1 x
X[ Z+2
= 1 x 2 3
ell|l-=-Z... |+ :
2 3 2!
= lim T
x—0" NG

for Non - Zero limita-1=0 > a=1
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