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MATHEMATICS
11 JAN. 2019 [SESSION 9.30 AM TO 12.30 PM]
RED COLOUR CONSIDER OFFICIALANSWER (JEE-MAIN)

d
1. Ifxlog_ (log x)—x*+y*=4(y>0), then d_z atx=eisequal to:

d
?Jﬁxlogc(logcx)—x2+y2=4(y>0),?ﬁx=eq?d—z ENEREE

(1+2e) (2e-1) e (1+2e)
M Va+e? @ 2/4+¢’ ) Va+eé? @ 24 +¢’
A. 2
S. xIn(nx) -x*+y*=4
4 6 4
+ ————
3 2 7

1 1
ln_x+ ln(lnx)—ZX:—Zyy

y' = K—L(LJrln(lnx)j

vy 2y\nx
m(l)-e+y* =4
y?=4+¢?

Y= VJa+¢

, e 1
y = -
Ja+er 2Ja+e
dy  2e-l

dx J4+¢?

(1+0)

QuestionID : 4165299216
Option 1 ID : 41652936325 Option 2 ID : 41652936322
Option 31D : 41652936323 Option 41D : 41652936324

2 .
sin’ x

dx

2. The value of the integral > [X} + 1 (where [x] denotes the greatest integer less than or equal to x) is :

T

dx
THHA > [X}rl (STET [x], X & A AT G HH ASAH YOI B ST 2) BT A 8 -
T

2 .
j sin® x

(1)4—sin4 2)4 3)0 (4)sin4
A. 3
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—x 3 x
n n
2
J-z sin’ x sin” x
0 1 X
2 o
J-z sin’ x sin’ x
0 1

2

Question ID : 4165299220
Option 1 ID : 41652936338
Option 3 ID : 41652936339

2
3, Ifj—d“lxx

Option 2 1D : 41652936340
Option4 1D : 41652936341

=A(x) (\/1 -x’ ) + ¢, for a suitable chosen integer m and a function A (x), where C is a

constant of integration, then (A(x))™ equals :

WWmHWWWA(X)ZﬁWHﬁI

g, 1 (A(X))™ RTER B :

-1
(1) 37,9 @)

2
\/1—4x Ix
X

-1
(3) T 4) ox’
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Casel:If x>0

1/2 —X3 -1
_C wdt = — tl/Zdt
X 5 X > f

XXt

4
X

3/2
o1
3 3\x

27x°

(AX)"=

Question ID : 4165299219

Option 1 ID : 41652936336 Option 21D : 41652936337
Option 3 ID : 41652936335 Option 4 1D : 41652936334
02q r
4. Let A=|P A T JIfAAT=T,, then |p|is:
p—-qr
02q r
qe AP AT IR AAT =L, 9 [p| IR B
p—-qr
1 1 1 1
)5 @ Oz Oy
4
S. Three columns of A represents three mutually perpendicular vectors of magnitude 1
0+p>+p° =1
2p° =1
Ip|=——
V2
Question ID : 4165299209
Option 1 ID : 41652936295 Option 2 1D : 41652936297
Option 31D : 41652936296 Option 4 ID : 41652936294
5. Leta—i+ 2} +4k,b=i+ k} 44Kk ande = 2i + 43 + (W2 - 1)12 be coplanar vectors. Then the non-zero
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vector g x ¢ 1S
A g =1+2]+4k,b=1+A]+4k qernc =21 +4]j+ (1> — )k T AR €, A YRR AR 5 ¢ &
(1) —14i+5j (2) —14i-5j (3) —10i-5j (4) —10i+5j

(M =A—=16)-2(%° —1-8)+4(4-21) =0

A —=A-16-2)1"+18+16-81L=0
A =207 -90+18=0
A=2,3,-3

A=23(3 || ©)
r=2

5:f+23'+4f<
¢=2i+4]+3k

ik
axcé=|1 2 4|=-10i+5]
2 43
Question ID : 4165299230
Option 1 ID : 41652936381 Option 2 1D : 41652936379
Option 31D : 41652936378 Option 4 ID : 41652936380
6. Iftangents are drawn to the ellipse x>+ 2y*= 2 at all points on the ellipse other than its four vertices then

the mid points of the tangents intercepted between the coordinate axes lie on the curve :
afe reigd x? + 2y? = 2 & 9R ¥l & srfaRad sH@ |l fawgei 1R wuel Y@r S 78 €, a1 591 Wl vl &
e el & dra @ siaEsi o I g A A fraam e ?

x> yz 1 1 1 1 <2 yz

Rl A —+—=1 —+—=1 il =
0 =+5=1 (2) 252 T 4y? () 42 "2y @) +5=1
A2
X2 y2
S. —+—=1
2 1

P(\/E cos 0, sin 6)

X X 20059+9><sin9 B
2 1

1
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X cos O

V2

+ysinf=1

— (cos@)x+(\/§ sine)y—\/z =0

9
cosO

ﬁOJ

x-intercept = (

. O 1
y-intercept=| Y> 5 o

1

mid point= (h, k)= ( NG

1 Lo 1
\/Ecose ~ 2sin@

cos@:L Singzi

J2h

1 N 1 1
2h*  4k°
12Jr 12:1
2x° 4y

h=

Question ID : 4165299227
Option 1 ID : 41652936368
Option 31D : 41652936367

7.

cos® 2sin0

Option 2 ID : 41652936366
Option 41D : 41652936369

Two circles with equal radii are intersecting at the points (0,1) and (0, —1). The tangent at the point (0, 1) to

one of the circles passes through the centre of the other circle. Then the distance between the centres of

these circlesis :

TRIR 31 & &1 g, fa=5311 (0,1) T21 (0, —1) W BIed © | 399 1 U gd & fawg (0, 1) TR TR R Jd B

&% § BIPR IH B, A1 §9 gl & Dl & 914 DI Gl 8 -

(12 ) 242
1

(0.-1)
1{%\
(0.-1)

In A ABO

# V2
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2
=+l
2

2
r
E:]' = r:\/E

AC=+2x2=2
Question ID : 4165299223
Option 11D : 41652936352 Option 2 ID : 41652936350
Option 31D : 41652936351 Option4 1D : 41652936353
8. The direction ratios of normal to the plane through the points (0, —1, 0) and (0, 0, 1) and making an angle

T
n with the planey—z+5=0are:

fa=gaii (0, —1, 0) T (0, 0, l)ﬁﬁwaﬁmﬁHWWy—ZJrS:Of%W?Jgav‘chwlq-ﬂﬂaﬁHHdcrlf%
AT & faep SguTd 8 :

(1) 243,1,-1 (2)2,-1,1 (3) V2,1,-1 @) 2,42,—2
4
S. ax+b(y+1)+cz=0
(0,0,1)
b+c=0
n_ax0+bxl+ex—1
PN NS
1 b-c
NN
a’+b*+c? = b*+c? — 2bc

= a’=-2bc
b=-
a?=2c¢?

= a= J_r\/zc
(a,b,c)= (i\/EC,—C,C)

(47.-11)
=(v2,-1,1) or =(—V2,-11)

COS

Question ID : 4165299228

Option 1 ID : 41652936371 Option 2 1D : 41652936372
Option 3 ID : 41652936370 Option 4 ID : 41652936373
9. Let [x] denote the greatest integer less than or equal ot x. Then :
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tan(nsin2 x) + (|x| —sin(x [x]))2 _

2

lim
x—0 X

(1)equals 0 (2)equals T+ 1 (3) does not exist (4)equals

AT [X], X & AN I ITH HH HedH QUITd Bl eIl g, al

lirrol tan(nsin2 x) + (|z(| —sin(x [x]))2 |
x> X

(1)0 P TR = Qn+ldRERE Q) FIRTATEE  (4) 1D RS ®
A3

tan (sin® x ) + (|X| —sin(x [X]))2

S. RHL = lim

x—0

tan(n’sin2 X)+(X)2

RHL=1lim

x—0" X2

, tan(nsin2 x)
RHL=I1im +1

x—0" X2

tan ( wsin® x 02
RHL= lim ( ) msin X l=n+1

x>0 msin’ X X

2

i (1 _sinx j
LHL=1imn+(X—smxj Chmael X ) —n
x—0 X
LHL % RHL.(DN.E.)
QuestionID : 4165299215
Option 11D : 41652936319 Option 21D : 41652936320

Option 31D : 41652936321 Option4 1D : 41652936318

1
10. The outcome of each of 30 items was observed; 10 items gave an outcome — —d each, 10 items gave

2

1 1
outcome — each and the remaining 10 items gave outcome — +d each. If the variance of this outcome

2 2

4
datais 3 then |d| equals :

30 3MgeH (items) &1 IR @1 T, 379 A 10 MMSH H g4 - aRomH %—d &, 10 amsed # u& A

1 : 1 o . 4
Wa faan qern qra) IOalsCHﬁucucbﬁtrﬁvaE +dﬁm|aﬁsﬁmwuﬂw§ GG IENEN

g

2
(1) g (2)2 32 @3
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A. 3
1
S. Variance is independent of origin solve shift the data by 2
10d* +10x(0)” +10d? (0 =
30 3
=d=+2
Question ID : 4165299231
Option 11D : 41652936384 Option 21D : 41652936383
Option 3 ID : 41652936382 Option4 1D : 41652936385
11. A square is inscribed in the circle x> +y? - 6x + 8y - 103 = 0 with its sides parallel to the coordinate axes.

Then the distance of the vertex of this square which is nearest to the origin is :
fIceTas 31efl & FAFR STl &1 U a9, gd x> + y2 - 6x + 8y - 103 = 0 & iaTd &, a1 39 a7 ol 98 2 i
To fag & a1 a2, fF g 7

()6 (2) 13 3) Va1 @ V137
A3
S.
Question ID : 4165299225
Option 1 ID : 41652936358 Option 2 ID : 41652936360
Option 3 ID : 41652936359 Option 41D : 41652936361

12. The area (in sq. units) of the region bounded by the curve x> =4y and the straight linex =4y -2is:
b X2 = 4y TAT IRA YT X = 4y - 2 §RI R & P71 &=t (a7 gprgai #) 7 :

3 7 9 5
O @5 O O

A. 3

@.1)

S. (_1’%)

~

x? =4y

x=4y-2
(4y—-2)—4y=0
16y’+4—16y—4y=0
16y>—20y +4=0

4y’ — 5y +6=0

4y’ —4y—-y+1=0
yy-D-1y-D=0
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I
y= ’y 4
y=1;x*=4
X =42

Question ID : 4165299221
Option 1 ID : 41652936342 Option 2 ID : 41652936345
Option 3 ID : 41652936343 Option4 1D : 41652936344

1, .
13. Let f, (X) = E(smk X +cos® X) fork=1,2,3,......... Then for all x € R, the value of f,(x) —£,(x) is equal

to

ATk =1,2,3,...... frg fk(X)=%(SinkX+COSkX)FﬁWﬂXeREﬁ%R’, F1(X) —£(x) BT A IRTR

o1 .- 1 NES
O @5 3 *)
A. 3

S. f4(x)=%(sin4x+cos4x)

IH

1,.
(X) = —(sm6 X + cos’ x)
6
= g(coszx+ sin’ X)(sin4 x —sin” x cos” x + cos* x)

=g(1—3sin2 X cos’ x) =%—%sin2 X €S> X

:——lsin22x

6 8

e fy = Lo L2372_ 1
L= 12

Question ID : 4165299233
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Option 11D : 41652936392 Option 21D : 41652936391
Option 3 ID : 41652936390 Option4 1D : 41652936393
. . . . . dy 2X + l -2x 1 -2
14.  Ify(x)is the solution of the differential equation - + . JyTe X >0 where y(1) = 3¢ then :
1
(1) y(x) is decreasing in (0, 1) (2) y(x) 1s decreasing in 3 1
log, 2
(3)y(log,2)=log 4 4y (og,2)=—,
dy (2x+1 ox . 1,
M et iR | T — |y =¢ ,X>0,x>ozﬁrgay(x)%,vr|%1}’(l)=§e ,
. 1 :
(1) (0, 1) #y(x) BRI E | 2) | 3! [Fyx) srae
log, 2
(3)y(log,2)=log 4 (4)y(og,2)=—,
A. 2
S d—y+(2x+ljy=e“
dx X
2x+1
LF. = ej [ . jd" = x.e
y.(x.e“ ) = j e . xe ™ dx
2
y (xezx ) =—+c
2xye™ =x’ +2¢
(L%ezj c=0
_xe”
Y 2
dy 1 ) )
—=—|-2xe " +e
dx 2[ :|
—Len(1oax)
2
1
Decreases in 5,1
Question ID : 4165299222
Option 1 ID : 41652936348 Option 2 ID : 41652936349
Option 31D : 41652936347 Option4 1D : 41652936346
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1Y x+iy .
15. Let (—2—§1j = 27y(12\/—_1),Wherexandyarerealnumbers, then y-x equals :

m—vn(—2—§i} =X;y(i=\/—71),ﬁxﬁ%y&%ﬁ?ﬁﬁ@ﬁ%ﬁy-xw%:

(1) - 85 (2) 85 (3)-91 (4)91

-198-1071  x+i1y

27 27
x=-198
y=-107

y—x=-—107+198 =91
Question ID : 4165299208
Option 11D : 41652936293 Option 21D : 41652936291
Option 3 1D : 41652936292 Option 4 ID : 41652936290
x-3 y+2 z-1
2 -1 3
z=15, contains which one of the following points ?

16. The plane containing the line and also containing its projection on the plane 2x + 3y -

x-3 y+2 z-1

A, foTaH v 5 - 3 JAfAT & TA 39 N@T &I F9de 2X + 3y - z = 5 R ey A arafae
R AI e wfRg Ry g ?
(1) (25 05 '2) (2) (05 -2’ 2) (3) (25 2’ O) (4) ('2: 2: 2)

A. 1

S. ﬁ:(zi—j+312)x(2i+3j—12)

=—8i+8]+8k
—8(x—3)+8(y+2)+8(z—-1)=0

—X+3+y+1+z-1=0

x—y—-z-3=0
Question ID : 4165299229
Option 1 ID : 41652936375 Option 21D : 41652936374
Option 31D : 41652936376 Option 4 ID : 41652936377

17. The maximum value of the function f(x) =3x*— 18x?>+27x —40 on the set S = {xeR X +30<1 lx} is:

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 11




Matrix JEE (MAIN ONLINE) 2019

MATRIX JEE Academy

W S={xeR :x’ +30 <11x| T e f(x) = 3x* — 18x* + 27x — 40 BT 3ifdiepe AT & -
(1)222 (2) -222 (3)-122 (4) 122
.4
S. f(x) =3x*— 18x*+27x— 40
f(x) =9x*—36x + 27
=9(x2—4x +3)
=9 (x—1)(x-3)

-+ - +
3

1
fx)Tin (-0, 1) (3,00)
x2-11x+30 <0
(x-6)(x-5)<0

XE[5,6]

f(x)Tinx 6[5,6]

f(6) =3%x6>— 18 x 62+ 27 x 6 — 40

=648 -648 +162-40=122
Question ID : 4165299218

Option 11D : 41652936332 Option 21D : 41652936333
Option 31D : 41652936331 Option 4 ID : 41652936330
18. Equation of a common tangent to the parabola y? =4x and the hyperbola xy=21s:

TRAAT y2 = 4x TAT AARAST Xy = 2 B Y SHATTS T2 YT BT AHHRT & -
(Hx+2y+4=0 2)x+y+1=0 B)x-2y+4=0 (4)4x+2y+1=0
1

S. xy=2

(28

V2x 1:+\/7y 4

V2% ++/2y = 4t
*x +y =22t
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Px+y-242t=0

m_ m_ -1
£ 1 22t
m 1
2 =—
—t2 = ;
242t
—t = L
22
f=_L
-2
Xy,
2T
= x+2y+4=0
Question ID : 4165299226
Option 11D : 41652936365 Option 21D : 41652936363
Option 31D : 41652936362 Option4 1D : 41652936364
27
19. The sum of an infinite geometric series with positive terms is 3 and the sum of the cubes of its terms is TR
Then the common ratio of this series is :
: : . 27
g Y&T B Yep 31T~ JUIKIR So7l 1 AT 3 & TAT $9a Ual & o1 (cubes) BT I 10 g, 139 ol o1 A
U & -
N o4 o2 o2
(M7 @5 33 5
A. 3
a
< -3
5 l-r
a’ _27
1-r 19
2
r=—
3
Question ID : 4165299213
Option 11D : 41652936312 Option 2 1D : 41652936310
Option 3 ID : 41652936313 Option4 1D : 41652936311
x’ '
20. The sum of the real values of x for which the middle term in the binomial expansion of [? + X j equals

56701is:
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3

8
. . x> 3
X P I ardiaes AT o forg [—JF—J P fgUe YIR BT AT € 5670 &, BT A S

3 X

(1)8 2)4 3)0 4)6

A. 3
3\* 4
S T.=*C, (X—j x (ij =5670
3 X

X = i\/g

sum=0
Question ID : 4165299211
Option 1 ID : 41652936305 Option 2 1D : 41652936303
Option 3 ID : 41652936302 Option4 1D : 41652936304
21. Two integers are selected at random from the set {1, 2,........ , 11}. Given that the sum of selected numbers

is even, the conditional probability that both the numbers are even is :
T {1, 2, , 11} ¥ 11 qUiies argfeds fofg T € | 13 g 1o ol 13 Al &1 A1 69 2, Q1 SR&isii
% 9H 8 &1 AUfda (conditional ) UTRIGAT 2 -

(1) z 2) 2 3) ! 4) 2
10 5 2 5
2
S. Either both the no's are odd or even
= Scz + 6C2
— ’ CZ _ 2
TeC,+°C, S
Question ID : 4165299232
Option 1 ID : 41652936389 Option 2 ID : 41652936386
Option 3 1D : 41652936387 Option4 1D : 41652936388

22. The straight line x +2y =1 meets the coordinate axes at A and B. A circle is drawn through A, B and the

origin. Then the sum of perpendicular distances from A and B on the tangent to the circle at the origin is :
AR G x + 2y = 1 FFere 37efi o1 A do B WR dred & | 9 g, A 71 B 1 816R S d1ell g @i 741 8,
1 et g R ga @) wef Y@ ot A T B ¥ ofad gRAl B A B

(1) g (2) g 3) 25 4) 45

A. 1
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(0,1/2)

(1,0)

(x-=DE-0Hy-0)y-1/2)=0
Tangent = 2x+y=0

‘1/2

2

lz:‘ﬁ“ﬁ

| 2 5 5
[ +1 = + ==
N N W

Question ID : 4165299224

Option 11D : 41652936357 Option 2 1D : 41652936355
Option 31D : 41652936356 Option4 1D : 41652936354
23. If qis false and p A q <> 1 is true, then which one of the following statements is a tautology ?

ARG q AAI T TAATP A q > 19 2, Al 7191 H | DI AT HAF U JTw1dd (tautology) 3 ?
M Ev)—>pPAar) 2)pnar B)par)—>(pvr @pvr

3

GivenqisFand(pArq)<risT

= p~Aq is Fwhich implies thatris F
—=qisFandrisF

= (p Ar)isalways F

=(pAr) = (pVvr)is tautology

Question ID : 4165299235

Option 1 ID : 41652936401 Option 21D : 41652936398
Option 3 ID : 41652936400 Option 41D : 41652936399
24.  Thevalueofr for which *°C *°C, +* C, *°C, +*° C, ,*’C, +......+%* C,*°C, ismaximum, is:

r &1 g8 94, fora forg 2°C 2°C, +2° C,_*°C, +°C,,>°C, + ...+ C,*°C, f¥%aq g, 2
(1) 20 @) 11 (3) 10 )15

1

20C20C, +C, 2°C, +°C,,7"C, +....+2 C2C, =“C,

this 1s maximum when r=20
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Question ID : 4165299214
Option 11D : 41652936317 Option 21D : 41652936314
Option 31D : 41652936316 Option4 1D : 41652936315
25. If one real root of the quadratic equation 8 1x*+kx+256=0 is cube of the other root, then a value of k is :

afe fgard T 81x% + kx + 256 = 0 &1 U ol SN Hd &1 9 (cube) B, AT k &1 Tdh A & -

(1) 144 (2)-81 (3) -300 (4) 100
A. 3

o
S 81x2+kx+256=0<
a3
oo’ = 236
81
(5]
3
4 k 4 64
= OLZE Sumofroots=—§=§+ﬁ
=-300

Question ID : 4165299207
Option 1 ID : 41652936288 Option 2 ID : 41652936289
Option 3 ID : 41652936286 Option4 1D : 41652936287
26. If the system of linear equations

2x +2y+3z=a

3x-y+5z=b

x-3y+2z=c

Where a, b, ¢ are non-zero real numbers, has more than one solution, then :

e YRass w1 e

2x +2y+3z=a

3x-y+5z=b

x-3y+2z=c

TEf a, b, ¢ IR IRAMIS G 8, & Uh 3 31fd gl &, -

()at+b+c=0 2)b-c-a=0 B3)b+c-a=0 4)b-c+a=0

. 2

S. P, +P,=P,

atc=b
Question ID : 4165299210
Option 1 ID : 41652936301 Option 2 ID : 41652936300
Option 31D : 41652936298 Option4 1D : 41652936299

B g5 B
27. Leta,a,....... a,beaGP. Ifa =49 then a equals :

1 5
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a a
A A, A, aloww%%lwﬁa—j:%,aﬁa—g R 2

5

(1)4(5%) 25 (3)5* (4)2(5%)
3
S a ar ar’ e, ar9
ar’
—=25 = r=45
a
8
ar
— = - 54
ar
Question ID : 4165299212
Option 11D : 41652936307 Option 21D : 41652936308
Option 3 1ID : 41652936309 Option 41D : 41652936306

28. In a triangle, the sum of lengths of two sides is x and the product of the lengths of the same two sides is y. If
x% - ¢* =y, where c is the length of the third side of the triangle, then the circumradius of the triangle is :
T T @1 q1 YSTI31 B THITS Bl AN x B AR S a1 GolI3ll B w18 &1 PHEGA y & | I x? - ¢ =y, S&l
¢ Prgst &1 s goT ) oTs 8, 99 BiySt & aRgd @l e g

y 3 c c
O @3y 35 O
4
S. atb=x
x2— 2= y

(a+b)—c*=ab
(atb+c)(a+tb—c)=ab

a?+b’—c*=-ab

a’+b’-c’® -1

2ab 2

cosC:—l
2

c2"

3

C C

R= =—F

2sinC \/§

Question ID : 4165299234
Option 1 ID : 41652936396 Option 2 ID : 41652936397
Option 31D : 41652936394 Option 4 ID : 41652936395

X
29. Letf/: R — R be defined by f(x) = W’XGR . Then the range of fis :
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A f: R > R, fix)= ﬁ,XGmeﬁﬂTﬁﬁﬁmW%ﬁfzmuﬁw%:

11 1 1
(1) [—55} (2)R-[-1,1] (3)(-1,1) - {0} (4) R—[—gaﬂ
A. 1

X
S. f(X):l+X2

y+xy=x
xXy—x+y=0
D=0

1-4y* >0

4y2—1£0

ot
272
Question ID : 4165299206
Option 11D : 41652936285 Option 21D : 41652936283

Option 31D : 41652936284 Option4 1D : 41652936282

1, -2<x<0
30. Letf(x)= {Xz 1 0<x<? and g(x) = f(x)[+f(x|). Then, in the interval (-2, 2), g is :

(1) not differentiable at two points (2) differentiable at all points
(3) not continuous (4) not differentiable at one point
1, -2<x<0
) = {Xz 1 ex<n TMEEO=JOMAK), T e (2,2) F g:
(1) 31 fagall W aHTa T8l 2 | (2) |1 fagall &R EdHea © |
(3) FaAd TR | (4) UF g R @@ T8l & |
A. 4

T 2sx<0
S. () =11 exen

g(x) = [f(x)[ + f(|x])
+1 -2<x<0
ifx)| ={1-x> 0<x<I1

x*—1 1<x<2
f|x|={x2—1 —2<x<2

X’ —2<x<0
g(x)=10 0<x<l
2x* =2 1<x<2

not differentiable at 1

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999



Matrix JEE (MAIN ONLINE) 2019

MATRIX JEE Academy

QuestionID : 4165299217
Option 11D : 41652936328 Option 21D : 41652936329
Option 31D : 41652936326 Option 41D : 41652936327
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