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MATHS
09 Jan. 2019 [Session : 09.30 AM to 12.00 PM]
JEE MAIN PAPER ONLINE
RED COLOUR CONSIDER OFFICIALANSWER
1. For x* # nz +1,n € N (the set of natural numbers), the integral

J.x\/2sin(x2 —1)—sin2(x2 —l)dx

2sin(x2 - 1) +sin2(x* —1)

equal to:

(where c is a constant of integration)

X #nr+lne N (gD G181 & ), & fog, FH e

J.x\/2sin(x2 —1)—sin2(x2 —l)dx

2sin(x2 - 1) +sin2(x* —1)

TR T
(ST ¢ U FHTH A IR 8)
l10 sec’ x -l +c 1 ! (=D +
(1) ) g. 5 (2) log, 2sec x c
(3) llog sec(xz—l)‘+c (4) log, [sec -l +c
2 7 ‘ 2
A. 1,4

ix 2sin(x2—1)(1—cos(x2—1)):jX 2Sin2[xz_j

Sol. 2Sil’l(X2—1)(1+COS(X2—1)) 2 cos> x* -1
2
x* =1 x* =1
2 2
2 J—
.[tantdt =In sec(X 5 lj +C
Indefinite Integration

Question ID : 41652910119
Option 1 ID : 41652939937
Option 2 1D : 41652939936
Option 3 1D : 41652939934
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Option 4 ID : 41652939935

2. Consider a class of 5 girls and 7 boys. The number of different teams consisting of 2 girls and 3 boys that can

be formed from this class, if there are two specific boys A and B, who refuse to be the members of the same
team, is:

5 STsfhal 9 7 TTSdi B Uh Hefl BT faaR BINTY | 3 el B 2 TS{hAl a7 3 TShI DI Tdhx a1 b+ areil
=1 <11 (teams) T2 Q1 AT ASd A A B TS €1 S & AGI I | AT 1l &, Dl FEAT 7

(1) 300 (2) 200 (3) 350 (4) 500
A. 1
Sol.  AB+AB+AB

=°C,x°C,+°C,x’°C, +°C, x’°C, =300

P&C

Question ID : 41652910111

Option 1 ID : 41652939903

Option 2 ID : 41652939902

Option 31D : 41652939904

Option4 1D : 41652939905

3. Axis of a parabola lies along x-axis. If its vertex and focus are at distances 2 and 4 respectively from the origin,
on the positive x-axis then which of the following points does not lie on it?
T URATTY P e, X-31e1 & (el B | Al S WY qAT 1MW, x-378T B GAIHD (2 H HeAfdg A HALT: 2 71 4
DI R R 8, A1 579 A BI—AT 95 59 WRIad W Rerd 7671 57

(1) (4, - 4) (2) (5,246) (3)(8,6) (4) (6,442)
A3
3
Sol. _0le2s y’=8(x-2) a=2
(0,0) )
4
PARABOLA

Question ID : 41652910126
Option 1 ID : 41652939962
Option 2 ID : 41652939964
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Option 3 ID : 41652939965
Option 41D : 41652939963

T 3+2isinf o o
4. Let A=10¢€ T - 1—2ising 8 purely imaginary (. Then the sum of the elements in A is:

V4 3+2isind :
g A=10¢€ T Coising N IS E A D eyl BT A &

"1-2isiné
1 2 cad 3 =il 4 il
Ok @, (3) )5
A. 4
(3+2isin0)x(1+2isin®) 3—4sin’ 0+8isin0 L
Sol. = = , purely imaginary
(1—-2isin®)x(1+2isin6) 1+4sin” 0
—45sin? . - 2
oﬂ=0:>sm9=i£:> =—n,£,—n
1+4sin“ 0 2 3 3 3
Complex No.

QuestionID : 41652910107
Option 11D : 41652939886
Option 21D : 41652939888
Option 31D : 41652939889
Option 4 ID : 41652939887

5. The plane through the intersection of the planes x + y+z=1 and 2x + 3y — z+ 4 = 0 and parallel to y - axis
passes through the point :
y-3181 & FHR AT Al x +y +z = 1 3R 2x + 3y —z + 4 = 0 & UAIZSE W B S aTell F9d e 17+ H A
fopey g &1 A1 81 R 1l 87
(1) (=3,0,-1) 2)(=3,1,1) 3)(@3,2,1) 4 @3,3,-1)

A. 3

Sol. P, +AP,=0
(x+y+z-1)+A(2x +3y—z+4)is parallel to y-axis (0, 1, 0)
[(1+20)i+ (1432) j+(1-2)k | =0

= k:—l
3

= (x+y+z-1 L 2x+3y—-z+4)=0
3

=>x+4z-7=0
VEctor 3D
Question ID : 41652910128
Option 11D : 41652939970
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Option 2 1D : 41652939971
Option 3 ID : 41652939972
Option 41D : 41652939973

403

6. If the fractional part of the number T is 5 thenk is equal to :
2403 k
afe A 15 %1 f=ITcA® AT (fractional part) s g Ak R B
(14 2)8 3)6 4) 14
A. 2
g (16)"  8(15+1)"
Sol. 2 = ( ) = ( +1)
15 15 15
_ 815k +1x8
15
I T
8 . :
1518 fractional part.
Bin. TH.

Question ID : 41652910112
Option 11D : 41652939906
Option 2 ID : 41652939907
Option 31D : 41652939909

Option 4 ID : 41652939908

7. Three circles of radii a, b, ¢ (a <b <c) touch each other externally. If they have x-axis as a common tangent,
then:

1 1 1 1 1 1
(Dab,carein AP (2) === () Ja,\b,\c areinAP.  (4) NS
a, b, ¢ (a<b <c) FwRl aret T g IRER I WY A 8 | IS x-37eT I Yo SHANTS W vl &, -

1 1 1
(1) a, b, c T THIGR A HE | Q) —a :_\/E_F_\/E
/ b 1 1 1
A. 2
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sol.

— a—B=2+/ab (1) [v>a>pB]
similarly v — B = 24/bc

— B—y=2bc (2

andy — o= 2\/ac ..(3)

(D +(2)+3) Vbe =+/ab ++/ac

1 1 1
Vo b e
QuestionID : 41652910125
Option 11D : 41652939958
Option 2 ID : 41652939960
Option 31D : 41652939959
Option 41D : 41652939961

=

i 2 i 3 3
Ife cos (§j+cos (_x =%(x>zj§;ﬁxw§
V146 145 J145 J145
= @) =5~ ()0 ST

Sol.  cos(a+pB)=coscos™ (ij X COS (cos1 ij —sin| cos™ (ij .sin| cos™ (i
' 4x 3x 4x 3

:ixi—\/l— 92.\/1—i2=0
4x  3x 16x 9x

= (9x2-4) (16x>-9)=136
= 144x* - 145x2 + 36 =36
144
Question ID : 41652910134
Option 1 ID : 41652939995
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Option 2 ID : 41652939994
Option 3 1D : 41652939997
Option 41D : 41652939996

0 YA BRI B -2

y=0 7
1 1
(1) Exists and equals m (2) Exists and equals m
1
(3) Exists and equals m (4) Does not exist

1 1
(1) a1Raca g den 2 2+1) ECNERE (Z)W%Hmm ECNERE

1
(3)W%amm$w%l 4) IRT@ B & |

A. 2

T T
Sol. 550 - ( m . */Ej

N
0 x(2\/§)(m+l)

4
. y 1

= Lim =

0yt (2V2)2 42
Question ID : 41652910115
Option 1 ID : 41652939921
Option 2 ID : 41652939920
Option 31D : 41652939919

Option4 1D : 41652939918
10. The area (in sq. units) bounded by the parabola y=x?— 1, the tangent at the point (2, 3) to it and the y - axis

1S
WA y = x* — 1, 39 WRaerd R Rerd g fdg (2, 3) W= A 718 Wl ¥4 e y-31&1 ¥ foR &3 &1 &3ha
(CUEEIELIE R
14 56 32 8
(1) 3 2) 3 3) 3 4) 3
A. 4
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Sl PT= (YTH) =2x-1

4x—-y-5=0 \

APEdmy e N

3 3

1(y? 2 3

=—| —+5y | ——|(y+])
4[2 yl 3{” )l

=l(2+15—2+25j—E
2 3

4\ 2
=l(17+15)—E
4 3
_g_16_8
3 3

QuestionID : 41652910121
Option 11D : 41652939943
Option 21D : 41652939944
Option 31D : 41652939945

Option 4 ID : 41652939942
11. Let /- R — R be a function defined as:

5,if x <1
a+bx,if 1<x<3
fx)= :
b+5x, if 3<x<5
30, if x5
Then, f is:
(1) Continuous ifa=—5and b= 10 (2) Continuousifa=5andb=>5
(3) Continuous ifa= Oandb=>5 (4) Not continuous for any values ofaand b

A% f: R > R be a function defined as:

5,if x <1
a+bx,if 1<x<3
f(x)= :
b+5x, if 3<x<5
30, if x>5
ERIORYINT 8, A1 f
(Hh¥dagafa=-5aqab=10 Q)Edazgafca=5dMb=75
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GB)dadzaflda= 0dMb=35 (4) a et b & fob=ft +ft 99 & forw Fad F81 2 |
A. 4
So. =a+b=5 ..(1)
=b+25=30 ..(2)
=a+3b=b+15
=a+2b=15 ..(3)

for continous (1), (2) and (3) should be satisfy for same value of a, b
So no solution & not continous.

Question ID : 41652910116

Option 1 ID : 41652939922

Option 21D : 41652939923

Option 3 1D : 41652939924

Option 4 ID : 41652939925

12. The system of linear equations :
xt+tytz=2
2x+3y+2z=5
2x+3y+@-—-1)z=a+1
(1) Is inconsistent when [a| = /3 (2) Has a unique solution for |a| = /3
(3) Has infinitely many solution fora=4 (4) is inconsistent when a=4
Rgeh FHIDHRYT b1y
xt+tytz=2
2x+3y+2z=5
2x+3y+@-—-1)z=a+1
(1) RT 8 54 |a| = f3 Q)@ jal= 3 & g afgiasas|
B)Pa=43WITTEAE | (4)3rTTIESg a =4
A. 1
I 1
Sol. 23 2 |- 0
2 3 (a’-1)
= [a| = NE)

A #0fora= /3 sosystem of equations are inconsistent
Question ID : 41652910110
Option 11D : 41652939898
Option 21D : 41652939901
Option 31D : 41652939899

Option4 1D : 41652939900
13. Two cards are drawn successively with replacement from a well-shuffled deck of 52 cards. Let X denote the
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random variable of number of aces obtained in the two drawn cards. Then P(X=1) + P(X =2) equals:

52 U1 B Y T YHR A el ITg d1el B TSl H ¥, T & 918 U, &l U] TTIReITa=1 diad Fatet 17 | /449 X,
S IR H YT 3] 1 GAT B G 1ol AGBH AR g, A P(X =1) + P(X =2) R B
(1)24/169 (2)25/169 (3)52/169 (4)49/169

A. 2

Sol. (Ace)(xce)+(Kce)(Ace)+(Ace).(Ace)

4 48 4 4 25
= —X— |X24+—X—=—+
52752 52752 169

Method II

Binomial Probability Distribution n=2,p=4/52
Required Probability =P(X=1)+P(X=2) where P(X=r)="Cp'(1-p)""
Question ID : 41652910132
Option 1 ID : 41652939986
Option 2 ID : 41652939987
Option 3 ID : 41652939989

Option4 1D : 41652939988
14. Ifa, b and ¢ be three distinct real numbes in G.P. and a + b + ¢ = xb, then x cannot be:

Ife 9 =1 arafds S a, b @20 ¢ T OIRR S H € dela + b + ¢ = xb, Al x 91 7 & S—41 781 &1

qhT?
()4 2)-3 3)2 4 -2
A. 3
Sol. (atc)=bx-1) r#1
S oatoar’=or(x—1) So, x #2
=>rt+t(1-x)r+1=0
(1-x)?-4>0

=x*-2x-32>0
Question ID : 41652910114
Option 1 ID : 41652939917
Option 21D : 41652939915
Option 3 ID : 41652939916
Option4 1D : 41652939914
1 1
15. ForxeR—1{0, 1}, letf (x)= s f,(x)=1-xandf,(x)= T—x be three given functions. If a function, J (x)
satisfies (f,oJof )(x) = f,(x) then J (x) is equal to :

xeR - {0, 1} & forg, A (x) = i, L) =1-xTaf(x)= iéﬁw%ﬁnﬁ%mﬁww](x)
T (f0Jof))(x) = £,(x) 1 T &Rl & a1 J (x) BT A 811 —

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 9
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1
(D fx) (2) £, (3) £,(x) @< J3(%)
A. 1

Sol.  £I(f.(x))=£,x)

1
=>1-Jf(x)= T_x

Question ID : 41652910106

Option 1 ID : 41652939884

Option 2 ID : 41652939882

Option 31D : 41652939883

Option4 1D : 41652939885

16. The maximum volume (in cu.m) of the right circular cone having slant height 3 m is

3 ). forifa (slant) TS aTel AT 30 1 SMeHaH I (89 1. #) -

4
)23 x (2)6m 3)3f3x 4) 37
A. 1
A
3
0 0
Sol.
B&—p ——>c
= lTchh
3

V= %71.(3)3 sin® Ocos O

dv _ 27—75(2sin6cos2 0 —sin’ 9) =0
do 3
cos0 = L

J3
V:l><7c><27><z><L
33

V=23
Question ID : 41652910118
Option 11D : 41652939932
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Option 2 ID : 41652939930
Option 31D : 41652939931
Option 41D : 41652939933

17. Consider the set of all lines px + qy +r=0 such that 3p + 2q + 4r = 0. Which one of the following statements
is true?

31
(1) The lines are concurrent at the point (Z ) Ej
(2) Each line passes through the origin
(3) The lines are not concurrent (4) The lines are all parallel
T | XE1el px + qy + 1= 0 & Tl R AR S e forg 3p + 2q + 4r = 0 8, 1 791 5 § 1A
TP BT T 87?

31
(1)%@@1%@(1,51 TR AT R |
(2) U 3@ o g W 8 HR Sl 2 |
(3) Y@ I A E | (4) I @ AR € |
A. 1

px+qy+r=0 1

3
X=—,y=—
Sol. Ep+%q+r:O 4772

4

Question ID : 41652910123

Option 11D : 41652939951

Option 21D : 41652939953

Option 3 ID : 41652939952

Option4 1D : 41652939950

18. The equation of the line passing through (—4, 3, 1) parallel to the plane x +2y—z—5 =0 and intersecting the

x+1 y-3 z-2 .
3 2 "

line

FIg (4,3, 1) 181 91 1t e, i vt x + 2y 7. 5 = 0 e e —n =2 = 222

P BIedl B, BT JHIAIT B

x+4 y-3 z-1 x+4 y-3 z-1

D=7 1 @3 T
x—4 y+3 z+1 x+4 y-3 z-1
O =7 T
A. 2
Sol. le=y;3=Z_12=}»:>x=—3x—1,y=2x+3,z=—x+2

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



Matrix JEE (MAIN ONLINE) 2019

MATRIX JEE Academy

(3h—1+4).1+(2h+3-3).2+(-A+2-1).(-1)=0

n

=>-3A+3+40+A-1=0
=2A0+2=0=> A=-1
x+4 y-3 z-1
6 2 2
Question ID : 41652910129
Option 11D : 41652939974
Option 2 ID : 41652939976
Option 3 ID : 41652939977
Option 41D : 41652939975

19. Equation of a common tangent to the circle, x>+ y>— 6x =0 and the parabola, y* =4x, is :
Fd X%+ y? — 6x = 0 T RAH y> = 4x, DI U IHITS T VAT BT AHIGI T -
() By=x+3 (2) 3y =3x+1 (3) 2By=12x+1 (4 2By=—x—12
A. 1
Sol. (x-3)+y*=9
y?=4x

1
—mx+ —
Tangent - y=mx

3m+i 1
M =3=>9m>+6+ —5 =9+9m’
V1+m? m
BB

T= x/gy =3x+3

Question ID : 41652910124

Option 1 ID : 41652939957

Option 2 1D : 41652939956

Option 3 ID : 41652939955

Option4 1D : 41652939954

20. Let a and B be two roots of the equation x? + 2x + 2 =0, then a'* + B9 is equal to:
AT 0, TAT B AHERT 2+ 2x +2 =0 B I AL, A o'’ + B° W B :
(1)256 (2)—256 (3)-512 (4)512

A. 2

Sol.  a=-1+i, B=-1—-1,

i3n i5n

a=+2e4> B=\/§eT

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 12
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15 | Qls 13 i4:n ? _ s-1 1 1 i
o’ +pB :(\/5) (e +e J—(\/E) (7_$_$+EJ
(8 (-5)

a” +p° =-256

Question ID : 41652910108
Option 1 ID : 41652939890
Option 2 ID : 41652939891
Option 31D : 41652939893
Option 4 1D : 41652939892
21. If the Boolean expression
P®q) A (~p © q)isequivalent to
pAq,where®, © € {A, v}, then the ordered pair (&, ©) is:
ARG ITHE (pD Q) A (~p O q)
PAQBIALE, TR ®, O €{A, v} 2 AHRATH(®, O) T:

(1) (v, v) (2) (A, A) (3) (v, A) 4) (A, V)
A. 4
Sol. () (prq)A(~pAq)

=pA (q A(~

p/\q)) =pAq (i)is correct
(ii) (P Aq) A (~pra)=(
(ii)) (pva)A(~pVv

q
(i) (pva)Aa(~pvg
Question ID : 41652910135
Option 1 ID : 41652940000
Option 2 ID : 41652939998
Option 3 ID : 41652940001
Option 4 ID : 41652939999

cos@ —sind

Vs
} , then the matrix, A when 0 = — , is equal to:

22, IfAZ{ T

sin@ cos@

cos@ —sind

n
— 50 e T
A Lin&’ cosé’]Fﬁ FATWO =15 e

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999
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NERN NN 1 IRE]
2 2 2 2 2 2 2 2
(1) 1 3 @] 1 3 (3) _\/3 1 @B
2 2 2 2 2 2 2 2
A. 1

A2 = cos® —sin6 || cos® —sin6| |cos20 -—sin26
Sel “|sin® cos® || sin® cosO | |sin20 cos260

3ol

AT _ c0s500 —sin500 A _ cos500 sin500| | 2 2
| sin500  c0s500 |’ | sin500 cos500| | NE)

2 2

QuestionID : 41652910109
Option 11D : 41652939894
Option 21D : 41652939895
Option 31D : 41652939896
Option4 1D : 41652939897

T T
23. Forany 9 € (Z’Ej the exprssion 3(sin 6 — cos0)* + 6(sin0 + cosO)? + 4sin®6 equals :

T n
forefy O € (Z’E] @ forg &o1d 3(sind — cos0)* + 6(sind + cosh)? + 4sin%0 TRER & :
(1) 13 —4 cos’0 + 6sin’cos’0 (2) 13 —4 cos*0 + 2sin’cos?0
(3) 13 —4 cos?0 + 6¢os*0 (4) 13 —4 cos®0

T T
ODe| —,—
Sol. 6(4 2}

3(1-2sinO cos0) + 6(1 + 2sind cos0) + 4 sin°0
= 3(1 +4sin?0 cos?0 — 4 sinO cosO) + 6 + 12sin6 cosO + 4sin°0
= 3 + 12sin?0 cos?0 + 6 + 4sin°0
= 9+ 12 cos?0(1 — cos?0) + 4(1 — cos?0)’
= 9+ 12 cos?0 — 12¢0s*0 + 4(1 — cos®0 + 3cos*0 — 3cos?0)
= 13 —4cos°0

Question ID : 41652910133

Option 11D : 41652939990

Option 2 ID : 41652939992

Option 31D : 41652939991

Option 4 ID : 41652939993

24, 5 students of a class have an average height 150 cm and variance 18 cm?. A new student, whose height is
156 cm, joined them. The variance (in cm?) of the height of these six student is:

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 14
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TP Fef & 5 faenfeia & Sarsal &1 7189 150 cm 921 IR0 18 ecm?E | 156 cm T8 aTefl U =T faeneff 3+
3 firet | 59 & faenfial @ Sarsal &1 TR (v AL ) 7

(1) 18 2) 16 (3)20 (4)22
A. 3
Sol.  x,X,,X,,X,, X, < students

i:%:lso: > x, =750

2 2
o’ =%—(§)2 =18:>%=18+(150)2

=Y x; =(18+22500)5=112590

X X, X+ X, X, +156  750+156

X pen =151
6
2 2
() - 26);1. (=) - 112590 +(156) _(151)
(6*) =20

Question 1D : 41652910131
Option 11D : 41652939984
Option 21D : 41652939983
Option 3 ID : 41652939982

Option4 1D : 41652939985

25. If © denotes the acute angle betwen the curves , y=10—x? and y=2 + x? at a point of their intersection, then
tan O] is equal to :

AR I y =10 2 My =2 + x> & 419 T Uf=6E fag R <A BI97 0 &, T [tan O] TR & -
8 7 4 8
Ok @ 17 3y @75
A. 4

C,>y=10-x

Sol. } — PO is (+2, 6)

C,>y=2+x"

d
for C, > d—)y( —2(2)=—4

forc2 —)d—y=2><2=4
dx

8

MI_MZ
15

1+ MM,

tan 0 =

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 15
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Question ID : 41652910117
Option 11D : 41652939926
Option 21D : 41652939929
Option 3 1D : 41652939928
Option 4 ID : 41652939927

d 1
26. If y=y(x) is the solution of the differential equation, X d_i +2y=x? satisfying y(1)=1, then V (E) is equal

to:

1
e y = y(x), ATHA FHIHO] x% +2y=x*®I & g 9l y(1) = 1 B I AT 8, Al y(gj TR T

(1) 7 @ 2 ©F ) 1o
A. 1
Sol. Xd—y+2}’=X2
dx
2
g_i__y_x :>IF _e.[ eZlnx_ 2
dx x

~y_ 1 3
4 16x4 4
L8
16
Question ID : 41652910122
Option 1 ID : 41652939949
Option 2 ID : 41652939947
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27. Let 0 <0 < . Ifthe eccentricity of the hyperbola ———— y—z =l is greater than 2, then the length ofits
2 cos’d sin’ @
latus rectum lies in the inteval :
2 2
HHTO<6<—%|?11%31%W€|FRJ y =1 Ichgdl 2 | AP g, T 59 A1 Bl ddTs ford

cos 49 sin’ @
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A. 1
X2 y2 (TC nj
Sol. C052 0 Sinz 0 = e =sech>2 3°2
-2
LL'= Zsin 9 =2tanOsin O
cos0
LL'min :2X\/§X£
2
(LL')min = 3
(LL')min —>®©
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2

28. Leta:°_j’E:{+j+]€ and ¢ beavectorsuchthat jxz+p =0 and G.¢ =4, then || isequal to:

19 (2)8 3) L “4) U
2 2
A 3
Sol.  C=pi+q+rk ac=4
ik
1 -1 0+(i+j+12)=0
p q
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Option 11D : 41652939980
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29.  Thevalue of J.| cosx | s
0

I|°05x|3dx HTAFE :
0

4 2
(1) -3 @3
A. 3

n n/2

Sol. ”0083 X‘dx =2 I[ cos’ xdx = 2(%.1) = %

0

walli's formulae
Question ID : 41652910120
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33 )0

Option 21D : 41652939939
Option4 1D : 41652939938

30 15
30. Leta,a, ... ,a, beanA.P,S :Z a4 and T= Z a Qio1y Ifa,=27and S—-2T=75, thena,is equal to
i=1 i=1
30 15
I, 8, ooy 8y TP FAR A E, S =D, o T= D@, | AR a, =270 S—2T =75, a,,
i=1 i=1
TR B
(1)42 (2)52 (3)47 (4)57
A. 2

Sol. S-2T=75

= 15(2a+29d)—21?5(2a+14><2d) =75
=d=5
a,2=atdd=27=a=7
a,=a+9d=7+45=352
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