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JEE MAIN PAPER ONLINE
Quadratic Equation
1. Letp,q € R. If 2 — /3 is aroot of the quadratic equation, x>+ px +q =0, then :
AMIp, q € R, AR 2 /3 fgamcfi @R x2 +px + q=0 P TH e &, I :
()g*>—4p—-16=0 ()p*—4q+12=0 @B)p*—4q-12=0 @) ¢*+4p+14=0
Ans. (3)
sol.  p,qarerational numbers
2 ++/3 inthe other root
Now,p=-4,q=1
= pP—4q-12=16—-4-12
=0
Note :- p, g should be given as rational numbers instead of real numbers
3D
2. Ifthe line, = 2_ : = y;— : _Z ; 2 meets the plane, x + 2y +3z= 15 ata point P, then the distance of P from the
originis :
Ife @ Xz_l = y;I = Zgz,wa?rx+2y+ 3z=15 A5 P RfAe e, AP P YA g a8
(1) 245 @3 oK © g
Ans. (2)
sol. Letpointonlineisp(2r+1,3r—1,4r+2)
It lies on the plane x + 2y +3z=15
2r+1+6r-2+12r+6=15
- ret
2
r—(ota)
OP = ,/4+%+16 :E:%
Circle
3. If a tangent to the circle x>+ y? =1 intersects the coordinate axes at distinct points P and Q, then the locus of

the mid-point of PQ is :
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I g x> + y? = 1 1 U el e sfeli o1 1 fa=gaii P a2 Q wR ufiess axdl &, a1 PQ & Aeafdwg @
fa=guer (locus) B:
(1) X2 +y = 162y =0 (2) x> +y2—2x%y> =0
(3) X2 +y>—4x%y? =0 (4)x2+y>—2xy =0
Ans. (3)

sol.  Letanytangentto circle x> +y*=11s

x cosO+ysinb=1

1 1
P ,0 ;Q[ 0,—
(cos@ j Q( sm@j

Mid-point of PQ let M (

1 1
2¢0s0’ 2sin0

j= (h, k)

1 1
cosb=—; sinf=—
= 2h

2k
On squaring and adding
1 1
F"'F:“ = X} +yr=4x%?
Maxima & Minima
4. If f(x) is a non-zero polynomial of degree four, having local extreme points at x =—1, 0, 1; then the set

S={x € R:f(x)=1(0)} contains exactly :
(1) Four irrational numbers (2) Four rational numbers

(3) Two irrational and one rational number (4) Two irrational and two rational numbers

M f(x), BT IR BT b JRKR d8U8 &, o I oA fag x = -1, 0, 1 R &, T Gz
S={x e R: f(x)=f(0)} T@arg—

(1) TR IraRFy A& (2) TR uRAT G
(3) 1 IARHA AT T TR+ F=T (4) 31 IURHT qAT I TRHT A=Y
Ans. (3)
sol. f'(x) =Ax+1)x(x-1)
=A(X*—Xx)
. f(x)=A[XT—X7j+C
Now f(0)=C
X4 X2
flx)=f0) = A(7—7j=0
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X2 X2
=12 —1|=0
= 202

= x=0,-~2,v2
S=1{0,—/2,4/2}
Statistics
5. If the standard deviation of the numbers—1, 0, 1, k is \/5 where k> 0, then k is equal to :

Ife Gl -1, 0, 1, k &1 A4S faged /5 8, ek > 08, Ak SRER 8

() V6

Ans. (2)

sol.  Mean of given observation =

o?=5(given)

() 26

k

10 5
325 ) 4[5

()

k Y (kY
HUEGR
Also g% = 4 4

(%)
i_l +| —
4 4 ... (i)

from (i) and (i1)
12k
+2 2
6~ _s 2K g
Z 16
= k=24 =  k=2/6
Binomial Theorem
2 6
6. If the fourth term in the Binomial expansion of (; + /8 J (x>0)is 20 x 8, then a value of x is :

X

fe (g+x‘°g*XJ (x>0) & fgug IR BT AN Ug 20 X 878, AX HIUH AM B

(1) 8’ (2)8

Ans. (4)

2

3) 82 (4) 82

3
SO]. T4 = 20 X 87 = 6C3 (_j x (XlogSX )3
X

Xlong 3

= 8)(20)([
X

J =20x8’
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log8x 3
N [X j =8
X
X10g8x
= = 64 Take log, both side

X

= (logx)*—(log,x) =2

= logx=-1 or logx=2
X = l — 82
= g O X<

Indefinite Integration

7. The integral Isec”&cosex““xdx isequalto:
(Here C is a constant of integration)
IS Ise02/3xcosex4/ Xdx TRER T

(T2t C Ud FHIB A MR B)
3
(1) =3cot*x +C (2) -3tan*x + C (3) 2 tan*’x +C  (4)3tan"%x + C

Ans. (2)

2 4
sol. I= J.sec3 x.cosec3dx

2
sec” xdx
==

puttanx =t
tan? x
= sec’x dx =dt
-1
t3 -1
= 1=—(_1 +C = [=-3(tanx)? +C
)

Parabola
8. If one end of a focal chord of the parabola, y> = 16x is at (1, 4), then the length of this focal chord is :
I IR y2 = 16X B b MGG BT U BR (1, 4) W &, AT 59 ARSI &) =S §

(1)24 (2)20 (3)22 (4)25
Ans. (4)
sol. - y2=16x = a=4
One end of focal chord (1, 4) 2at=4
= t= ]
2
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1 2
Length of focal chord = =a (t + ;j

Continuity & Diff

V2 cosx—1 yis
o —1 , X# Z
9. Ifthe function f defined on (g , gj by f(x) = cotx — is continuous, then k is equal to
k, x=_
4
V2 cosx -1 .
afg B f, (%,gj TR 39 TR gRAT & R f(x) =4 cotx~1 4 Foad Ak WER
k, X= r
4
1 o
(D1 (2) 5 () 4)2
Ans. (2)
T V2 cosx—1 K
sol. Xl_)ngl cotx—1 .. By Lhospital rule.
V2 sinx 1
lim =k ——
= - cosec’ X = k= 3
Complex Number
10. All the points in the set
S :{OhL% o eR}(i =\/—71)
o—i
lieona:
(1) Straight line whose slope is 1 (2) Circle whose radius is /2
(3) Circle whose radius is 1 (4) Straight line whose slope is —1

ﬂﬂwﬂs%aﬂiaefi}(i:\/—_l) & 41 famg o R Ry €, a8 8 -

o—1

(1) U@ R ¥ fSqa1 3T (slope) 1 8 | (2) V& g1 e Bren (7 B
(3) U@ g e foar 1 g | (4) TP TR X1 oIt g1t —1 2 |
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Ans. (3)
o+i

sol. v S=——
o—i

. (o+i) o
= X +iy =-—; 1 (by rationalisation)
o

2 _1 : 2
(o™ =1) N 1(2 i)l (On comparing both sides)

= X+iy =

a’+l  a
a’ -1 . 20 .
X = =
= R (1) y 1 ...(11)
By squaring and adding

= xX2+y?=1

Vector

1.  Letg=3i+jand f=2i—j+3k.If =P, —B,, where p, is parallel to g and p, is perpendicularto g,
then B, x, isequalto:
A 6 =30+ 9 f=2i—j+3kE 1R B=B,—p, &, T p, IR g & TR & 7 B, 9T g B

T B, AN B, xP, TERET:

1/~ ~ _» 1 r oA A A A A
(1) 5 (31-93+5K) @) (-31+91+5k) (3) 3i+0fesk @) 3i-o0j-sk

Ans. (2)
sol.  B=p,-B, (i)
B,.0=0
and Let B, = Ad.
ap=ap —ap,
= 5 = \a?
=  5=Ax10
1
A =—
= 2
- a
B1 = 5

Cross product with B1 in equation (i)

= BXB1:_62XB1

(5-2)

= BX61=61X62 = B
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1 i 3 k
N Bl X BZ = 5 2 -1 3
1 0
1oy +ks) |
2
:l[—si—9j+5f<}
2
Function

10
12. Let Z fla+k)=16(2'°—1), where the function f satisfies f(x +y) = f(x) f(y) for all natural numbers x, y and

k=1

f(1) =2. Then the natural number 'a' is :

AT if(a+k)= 16(2'°— 1) 2, ST&f {1 UTepd §&A1311 X, y & fog, B £, f(x + y) = f(x) f(y) B T Il &

k=1

a f(1) =2 8, a1 I1eqd 931 'a’ RIR T

(12 2)3 (3) 16 (4)4
Ans. (2)
sol. - fix +y)=1f(x). f(y)
Let [f(x)=b"
f(1)=2
b=2
= lfx)=2

10
Now, 2" =16(2" ~1)

k=1

10

N 23724 =16(2" -1)

k=1

(2"9)-1)x2
ix~ 7 —16x(2"° -1
= 2D ( )
= 28=18

= a=3

Matrices
. I 1|1 2|1 3 I n-1}] |1 78 henthe . I n|.
13. I o 1170 1110 11710 L 1T 1 , then the inverse o 0 1 1S:
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1 1|1 2||1 3 1n—1_178 1 n )
afe o tllo 1o 1110 1 IFle | %,ﬁ‘{o 1}?b‘[Egﬁb‘H(mverse)%:

10 1 -13 1 -12 1 0
M {13 J (2){0 1} ®) {o 1} @ Lz J

Ans. (2)

3 B 0 P S e

I 1+243+..+@-D| (I 78
= 0 1 1o 1

(n-n
—2 =

= n=13

) 1 13 1 -13
Now, inverse of {O } = { }

= 78

1 0 1
Trig Equation
14. Let S= {6 € [-2x, 27]; 2c0s?0 + 3sinO = 0}. Then the sum of the elements of S is :
AT S = {0 € [-27, 27]; 2c0s?0 + 3sin0 = 0} 7, A1 S & Al HT ANTHA 2 :

13w 5n
OF: ) 2n 3 Ok

Ans. (2)

sol. -~ 2c0s?0 + 3sinf =0
= 2sin’0 — 3sin@ -2 =0
= (2sin@+ 1) (sin6—-2)=0

= sinf = —%; — Not Possible

Sum of all solutions in [-27, 27] is

S G
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Continuity & Diff
15. Let f(x) =15 —[x — 10|; x € R. Then the set of all values of x, at which the function, g(x) = f(f(x)) is not
differentiable, is :
AMTf(x) = 15— [x — 10]; x € R B, A1 x & 371 941 7141 &1 F=ad, T &R B g(x) = f(f(x)) Iadad 781 g,
8!
(1)(10,15) (2) {5,10, 15,20}  (3) {10} (4) {5, 10, 15}
Ans. 4)
sol. Givenf(x)=15—|(10—x)|
= f(f(x))=15—|10 —x| - 5]
Non-differentiable at points where
10-x=0and|10-x|=5
= x=10andx—-10==%5

= x=10andx=15,5

Area Under Curve
16.  Thearea (in sq. units) of the region A= {(x,y) : X’ <y<x+2} is:
A= {(X,y) : X2 <y <x +2} P1&7he (I gb1gdi H) 8 :

3t 5 10 9 PRE
O 2) 3 3) 3 @ %
Ans. (3)
sol. y=x+2
(
— y:x2
I
-|1 2

2
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_s_L1_2
2 2
Hyperbola
X2 y2
17. Inthelineyzmx+7x/§ is normal to the hyperbola ﬁ—ﬁﬂ,thenavalueofmis:
2 2
H%%@Tyzmxﬂx/g,aﬁ%lwaa%—f—gzl?ﬁraﬁﬁaé,a‘fmaﬂwﬁﬁ%:
2 3 Ji J5
) 7= 2) = 3) — 4) —
Oy @ 3 )
Ans. (1)
2 y2
sol. mx—y+7\/§=0isnormaltohyperbola £—§=1
N 24 18 _(24+18)°
then m2 (_1)2 (7\/5)2
ﬁ_18_42x42
= m’ ~7x7x3
ol
- J5
2 y2
Iflx+my+n=0isanormalto—z—b—zzl,
a
2 2 (a2+b?)
then?—z—b_zzg
m n
Complex Number
y+l B

18. Let o.and B be the roots of the equation x>+ x+1=0. Then fory#0inR, | @  y+f 1 |isequal to:
B 1 y+ao

y+1  « B
AT o T B, IR X2 +x+ 1 =0 Ha g, MRAyz0dforg| o y+f 1 | _ReRT:
B 1 y+a
M yy’-1 )y -1 ) y(y*-3) @y’
Ans. 4)

sol. Leta=wandp =w?arerootsof x>+x+1=0
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y+o 1 o’
2

I y+oe operate ¢, — ¢, + ¢, + ¢,

®’ 0] l+y
11 o’

) RZ —> RZ _Rl

1 1 R3 —> R3 _Rl

® +y
1 1 o’

=yl0 y+o'-1 o-o
0 -1 l+y—o
=y{y+to’ - (1 +y-0’)-o0-1)(1-o)}
= y(y* (@’ — 1)) + yo(o — 1)?
=y +yo-1F @0+ )=y

Trig Ratio

19.

Ans.

sol.

P&C
20.

The value of cos?10° — cos10° cos50° + cos?50° is :

c0s210° — cos10° cos50° + cos*50° BTHAM B :

() % ) %(1+cos 20°)  (3) %
@
(1+cc;s20 j+(l+c025100 j—%(2c0510"c0850°)

=1 +%(cos 20°+cos100°) —%[cos 60°+cos40°]
1) 1
= I_Z +5[cos 20°+c0s100°—cos40°]

+—[2c0s60°xcos40°—cos40°]

Bl bW
N | —

4) %+ cos 20°

A committee of 11 members is to be formed from 8 males and 5 females. If m is the number of ways the

committee is formed with at least 6 males and n is the number of ways the committee is formed with at least 3

females, then :

8 gl N 5 AfEeTrat 6 ¥ 11 Wexl &l Ueh S §Tg STl & | Al &H W HH 6 Ju] alel] AT g1 B m TR

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

11



Matrix JEE (MAIN ONLINE) 2019

MATRIX JEE Academy

T AT HH A HH 3 AfATSN arell HHS! 999 & n TS &, Al ':

(1)m=n=68 2)m+n=68 (3)m=n=78 (4)n=m-8

Ans. (3)

sol. Herem=°*C, -°C ,+°C_ -°C,+5C -°C,=78
n=>C, *C,+°C, - *C,+°C, - °C, =78
Som=n=78

Straight Line

21. Slope of a line passing through P(2, 3) and intersecting the line, x +y =7 at a distance of 4 units from P, is :
P(2, 3) ¥ B ST dTell T NI, Y@ X +y = 7 B P F 4 3HE $I 0 W yfa=sfad o=l 2, &1 & (slope)

1-+/5
1+\/§

8!
py Y11 il 5 31 4
()«/7+1 ()1+\/7 ()\/§+1 @
Ans. (2)
sol.  Point at4 units from P(2, 3) will be A(4cos0 + 2, 4sinf + 3) will satisfyx + y="7
: 1 :
= cosO +sinf = - onsquaring
. -3 2tan 0 3
sin20 =— = __=
= 4 7 l+tan’0 4

= 3tan®0 + 8tanO+3=0

+27

= tanez_g_—
6

8427 1-47

(ignoring -ve sign THINK !)

tan O =
= 6 1+\/7
Definite Integration
2 sin’x
22. The value of j —dxis:
y SINX+cosx
2 sin’x
J. ,—dX Eb—frﬂ:f%—
o SINX+CosX
{ n—2 5 n—2 3 n—1 4
(1) 2 3= )
Ans. (3)

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

12



Matrix JEE (MAIN ONLINE) 2019

MAT!:?E)E JEE Academy
ol 1] Sxdx
) SIn X +cosx
L gfcosixde
) SIn X +cosx
T
— 2 = j(l ——sin(2x)} dx
o 2
1 1 :
— I=—| x+—cos2x
2|: 4 }0
[ l(n_—lj _n-l
20 2 4
Tangent & Normal

23. Let S be the set of all values of x for which the tangent to the curve y = f(x) =x* — x*—2x at (X, y) is parallel to
the line segment joining the points (1, f(1)) and (-1, f(—1)), then S is equal to :
AT S, X & 39 G4 A1 &1 Gz 7, M R am y = f(x) = x* — x> - 2x & 45 (x, y) W A1 T8 wef ¥ fagaii
(1, (1)) @211 (-1, f(—1)) DI ™ dqTel FERITE & TR &, AT S WER E

1 1 1 1
ol ol el el

Ans. (2)

sol. y=f(x)=x*-x-2x
gy =3x"-2x-2
dx

f(1)y=-1-2=-2, f(-1)=-1-1+2=0
According to question, 3x>—2x —2

_f()-f(-1)
1-(-1)
-2-0
= 3x2-2x -2 =———
2
= 3x2-2x—-1=0
2+4 -1
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3D
T
24, A plane passing through the points (0,—1, 0) and (0, 0, 1) and making an angle n with the planey—z+ 5=
0, also passes through the point :

. T
fa=gaii (0, -1, 0) 7211 (0, 0, l)ﬁeucmtrnﬁqldlwww,?ﬁwdcﬂy—z+5=0€ﬁw91Z?b‘raﬁwaﬂﬁ%,
1 5 31 fpd g A BIepr Srenn 87
(1) (v2,1,4) @) (V2,-1,4) @) (—V2.-1.-4) @ (-V2..-4)

Ans. (1)
. X, ¥y z . .
sol.  Letthe required plane be g+_—l+T=1 givenplaneisy—z+5=0
-1-1
cosz— ;
—2+1+1x/§
a
1
2
a-=—
= 2
1
= —=+2
a
= i\/EX—y-l-Z:l
(+/2,1,4) satisfies 2 x—y+z=1
Differential Equation
d
25. The solution of the differential equation X d_z +2y=x*(x#0)withy(1)=1,is:
d
JqPH e AHIDHRUT Xd—Z+2y=x2(x¢0)?m%a1%ma%%my(l)=1%‘,%:
Dy=a4xr L g y=Xy] 3y y= X3 4y =2k
Wy=3¥+55 @Qy=T+z  Oy=_+5  @Y=7¥+73
Ans. (3)
1 ﬂ+z =X )=1(gi
sol. dx XY y(1)=1 (given)
2
IF=h® =y

= yX :T+C

= atx=1;y=1
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3

= 4
_x 3
Y 4 4%’

Sequence & Progression

) A, where A is a constant.

n(n—7
26. Let the sum of the first n terms of anonconstantA.P.,a a ,a,,....be 50n + ( >

If d is the commondifference of this A.P., then the ordered pair (d, a ) is equal to :

n(n—7)

AT 31 U] arell A= Sl (non-constant A.P.) , a, a,, a,, .... ® Y n U&] &1 ARTH 50 n + 5

> ¢ G A%\r,
STET A Ueh 3TeR & | UM 3 AR #1311 Arder= d 8, 1 iid g (d, a,) TRER & :
(1) (50,50 +46A)  (2)(A,50+45A)  (3)(A,50+46A)  (4) (50,50 +45A)

Ans. (3)
TA A
S =|50-—— |n+n*x—
sol. n ( 2} >

A
Common difference = 5 x2=

a,=a +49 xd
=(50-3A)+49 A
=50+46 A

So, (d,a.) = (A, 50 + 46 A)

50

Mathematical Reasoning

27. For any two statements p and g, the negation of the expressionp v (~p A q)is:
fogl I BRI p AU q & oI, FHp v (~p A q) BT He (negation) 2 :
(D~pA~q 2)~pv~q BGp g @p<q

Ans. (1)

sol.  ~(pVv(~pAQ@)=~(~pAqA~p

=(~qvp)A~p
=~pA(pVv~q
=(~qA~p) A (pA~D)
=(~pAr~q)

Tangent & Normal

28. Ifthe tangent to the curve, y= x> +ax — b at the point (1, —5) is perpendicular to the line, —x +y +4 =0, then
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(D2, 1) (2)(2,-2) (3)@2,-1)
Ans. (2)
sol. f(x)=x*tax-b = f'(x)=3x*+a
f(1)=-5 and f'(lI)=3+a
= l+a-b=-5
= a—b=-6 (1)
Also slope of tangent P(1,-5)=-1=1"(1)
J+a=-1
= a=-—+4
= b=2
Equation of the curve is f(x) =x*—4x -2
(2,-2) lies on the curve
Function
X2
29. Ifthe function f: R— {1,—1} — A defined by f(x) = PSR is surjective, then Ais equal to :
2
ARG R— {1,-1} > A, f(x) = 112
(1) [0, 0) Q)R- {1} (B)R-(-1,0)
Ans. (4)
X2
sol. f(x)= _—
X2
= f(—x):l_xzzf(x)
S ) =—2X

which one of the following points lies on curve?

Ak amy=x’+ax —b & g (1, -5) W i 75 TG @ X +y + 4 = 0 R w=aq g, A1 771 5 F DI

T fa=g, 9% W Rerd &7

(1-x)

f(x) increasing in x € (0, )

Also f(0)=0

ERT YR B G201 38T (surjective) &, 1 A SRR B

lim f(x) = -1 and f(x) is even function

X—>*0

SetA— R —[-1,0)
Graph of function

4 (2,2)

(HR-[-1,0)
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-1 0
Probability
. . N B | 1 . .
30. Four persons can hit a target correctly with probabilities 337 and 3 respectively. If all hit at the target

Ans.
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independently, then the probability that the target would be hit, is :
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