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TEST PAPER OF JEE(MAIN) EXAMINATION - 2019
(Held On Wednesday 09* JANUARY, 2019) TIME:9:30AM To 12: 30 PM
MATHEMATICS

Ans.

Sol.

Ans.

Sol.

The area (in sq. units) bounded by the
parabola y = x2 — 1, the tangent at the
point (2, 3) to it and the y-axis is :

=
()3

3 2
(3) 3

L 56
()3 ()3

3

(0,-1)

B(O;S);

N
Equation of tangent at (2,3) on
y=x2-1,isy=(04x-95) ....(1)
. Required shaded area

= ar (AABC) —j‘\/y+1 dy

1 2 3/2\3
—®-2)-2((v+1)").
ZS—Ezg (square units)

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

(1) 33 = )6 n
4
(3) 23 = OB
3)
£ =3(given)

. h=3cos 0
r=3sin 0
Now,

\Y/ :énrzh :§(9sin2 6).(30036)

Ans.

Sol.

dv ) 2
—=0 sinf=,[—
o = \E

d’v
de’ f

sin=,|—
3

Also, = negative

= Volume is maximum,

sinez\/2
3
) 2
V.| sin0= 3= 2/3% (in cu. m)

For x2 # nt + 1, n € N (the set of natural

when

numbers), the integral

f \/2sin(x2—l)—sin2(x2—l)dx

2sin(x2 —1)+sin 2(x2 —1)

is equal to :
(where c is a constant of integration)

log_ [sec x" -1
(1) 'og. 5

+C

2

(2) log, %secz(x —1)

2
secz[X 1J
2

sec(x” — l)‘ +c

+C

+C

1
(3) Slog.

4110
()2 g,

1)
Put (x2-1)=1
= 2xdx = dt

I:lj fl—cost dt
27 \V1+cost
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4.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Let a and B be two roots of the equation
x2 + 2x + 2 =0, then !5 + BI5 is equal to :
(1) 512 (2) =512 (3) =256 (4) 256
3)

We have

x+1)2+1=0

= X+ 1)2-3G2=0

> x+1+)EE+1-1)=0

x= E&l(mﬁ)ui]}) a&jmﬁ)

olet B(let)

So, als+ P15 = (a2)7 a + (B2 B
=128 (W +1+i+1)
= - 256
If y = y(x) is the solution of the differential
equation,

dy

X——+2y =x* satisfvi
dx y satisfying

1
y(1) = 1, then Y(—j is equal to :

2

7 13 49 1
(D o (2) T (3) 6 “4) 1
3)
dy (2
22
= LF. =x2

yx2 = X—4+§ (As, y(1) = 1)

4 4

()2
2) 16

Equation of a common tangent to the circle,
x2 + y2 — 6x = 0 and the parabola, y? = 4x, is:

1) 2 3y=12x+1

2 2f3y=-x-12

3) 3y=x+3
@) 3y=3x+1
3)

Let equation of tangent to the parabola y2 = 4x is

1
y=mx+—,
m
= mZx-ym+1 = 0 is tangent to x2 + y2 — 6x =0

|3m2+1|
= =
m* +m’

Ans.

Sol.

Ans.

Sol.

m=*t—
V3

— tangent are x +\/§y +3=0
and x—~/3y+3=0
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:

(1) 200 (2) 300 (3) 500 (4) 350
(2)
Required number of ways

= Total number of ways — When A and B are
always included.

=°C,.’C,-°C/C, = 300

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

B S B
VRN SN
(2) a, b, c are in A. P.

(3) Ja.\/b,\Jc arein A. P.

Lt 1
@ V2 e
(1)
b C
| | X — axis
A € B
AB = AC + CB

J(b+c)y —(b-c)

—J(b+a) ~(b-a) +y(a+c) ~(a—c)
Jbe =+ab ++/ac

+

-
-

1
A
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Ans.

Sol.

10.

Ans.

Sol.

11.

Ans.

Sol.
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2403 k

If the fractional part of the number 05 is 5
then k is equal to :
(1) 14 2) 6
(3) 4 4) 8
C))

. 23. 24 100

2 =L=§(15+1)‘°0

15 15 15

:§(15x+1)=8m§
15 15
8A is integer
403
= fractional part of 15

is —=>k=8
®1s
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 ?

(1) (4, —4) 2) (5, 2/6)
(3) (8, 6) 4) 6,42
3)

y-axis

Agém’o) X-axis

equation of parabola is
y2=38(x-2)
(8, 6) does not lie on parabola.

(=]

The plane through the intersection of the planes
Xx+y+z=1and2x + 3y —z+ 4 =0 and parallel
to y-axis also passes through the point :

(1) (3,0, -1 2) 3, 3,-1)
(3) (3, 2’ 1) (4) (_3’ 17 1)
3

Equation of plane
X+y+z-1D+A2x+3y-z+4)=0
= 1+20x+0+30)y+(1-A)z-1+A=0
dr's of normal of the plane are
1+2A 1430, 1 -4
Since plane is parallel to y - axis, 1 +3A =0
= A=-1/3
So the equation of plane is
X+4z-7=0
Point (3, 2, 1) satisfies this equation
Hence Answer is (3)

12.

Ans.

Sol.

13.

Ans.

Sol.

14.

If a, b and c be three distinct real numbers in
G. P. and a + b + ¢ = xb, then x cannot be :

(D)4 (2) -3 (3) -2 4) 2
4)
b
?,b,br—>G.P. (r] = 1)
givena + b + ¢ = xb
= b/r+ b+ br=xb
= b = 0 (not possible)
1
or l+r+—=x = Xx—1l=r+-
r r

= xXx-1>2o0rx-1<-2
= x>3 orx<-1
So x can't be 2

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

(1) The lines are all parallel.
(2) Each line passes through the origin.

(3) The lines are not concurrent

The lines are concurrent at the point

31
4) (Z’EJ
)]

Given set of lines px + qy +r =0
given condition 3p + 2q + 4r =0

3 +l +r=0
= 4p 2q

= All lines pass through a fixed point (%%j .
The system of linear equations.
X+y+z=2

2x + 3y +2z=5
2X+3y+(@-1z=a+1

(1) has infinitely many solutions for a = 4
(2) is inconsistent when |a| = /3

(3) is inconsistent when a = 4

(4) has a unique solution for |a| = /3
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Ans.

Sol.

15.

Ans.

Sol.

(2)
1 1 1
D=2 3 2 |=a’-3
2 3 a*-1
2 1 1
D=5 3 2 |=a’"-a+l
a+l1 3 a*—1
1 2 1
D2:2 5 2 232_3
2 a+l1 a*-1
1 1 2
D,=|12 3 5 |=a-4
2 3 a+l

D=0at]a =3 but Dy = +/3-4%0
So the system is Inconsistant for |a| =3
Let a=i—j,b=1+j+k and ¢ be a vector

such that ax¢+b=0 and 4.¢ =4,then |6|2 is

equal to :-
1 L4 2) 8 3 7 4)9
m5  © 35 @
1)
axc=-b
(@x¢)xd=-bxa
= (@xc)xda=daxb
= (dd)c—(cd)a=axb
= 2¢—4a=axb

I
Now axb=|l -1 O|=—-i—j+2k

1 1 1

So, 26=4i-4j-i-]j+2k

=3i-5j+2k
= e=2i-Tjk
L9 25 \/% \P
o= =+ +1=,= ==
4 4 4 \2
o =%
2

16.

Ans.
Sol.

17.

Ans.

Sol.

30
Let aj, ay,......... ,a3p0 bean A. P, S = Zai and

15 -
T= D84 . Ifa; =27 and S — 2T = 75, then
i=l1

ao is equal to :

(1) 57 (2) 47 (3) 42 (4) 52
4)
S=a; +a,+ ... + ay

30
S :?[a1 +a30]

S = 15(a; + azy) = 15 (a; + a; + 29d)
T=a +a;+ ... + ay
= (a) + (a; + 2d)
=15a; +2d(1 + 2 +
T=15a, + 210d
Now use S — 2T =75
= 15 (2a; +29d) — 2 (15a; + 210 d) = 75
= d=5
Givenas =27 =a;+4d = a; =7
Now ag=2a,+9d=7+9x5=52
5 students of a class have an average height
150 cm and variance 18 cm2. A new student,
whose height is 156 cm, joined them. The
variance (in cm?) of the height of these six
students is:

+ (a; + 28d)
+ 14)

(1) 22 (2) 20 (3) 16 (4) 18
(2)
22X
Given X =2 =150
5
= 2x=750 )
ZXi _(i)z ~18
5
2% _(150) =18
5
=x* =112590 ...(ii)
Given height of new student
6
2% 7504156
NOW’ inew = =l = :151
6
6
Sxi
Also, New variance = i:]6 ~(X)
112590+ (156)° )
= (156) —(151)

6
=22821-22801 = 20
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18.

Ans.

Sol.

19.

Ans.

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

(1) 52/169 (2) 25/169
(3) 49/169 (4) 24/169
(2)
Two cards are drawn successively with
replacement
4 Aces 48 Non Aces
P(x:l): C, X48C1 +48C] 8 4C, _ 24
”C, 52C, 52C, 52C, 169
P(x=2)=—tx—St= L
“C, “C, 169
P H+P 2 e
(x=D+Px=2) =2

1
For x € R - {0, 1}, let fj(x) = —,
X

1
1-x
given functions. If a function, J(x) satisfies
(£,°J°f))(x) = f3(x) then J(x) is equal to :-

fHx) =1 - x and f3(x) = be three

(D) f3(x) (2) £;(x)
1
(3) £,(x) “4) X f3(x)
1)
1 1
Given f(x) = —. f,(x) = 1 - x and f(x)= -

(fodof)(x)=1,(x)

20.

Ans.

Sol.

21.

Ans.

Sol.

Let
Oe I T 'Lismeis urely imagina

A= 2" ) T 2ising PO IS
Then the sum of the elements in A is :
(D) 2n () 2

6 3
3 E 4
(3) 1 4 n
2)

. 3+2isin6 .

Given z = is purely img

1—-2isin 0
so real part becomes zero.

3+2isin0 N 1+2isin©
2= 1-2isin0 ) | 1+2isin®

,_ G- 4sin” 0) +1(8sin 0)

i+4sin’0
Now Re(z) =0
3-4sin’0
1+4sin’0
in20 =—
Sin 4
- 3 0 T T 2%
=t — = == T s T
st 2 3’373
T
9 (S (_59 j

then sum of the elements in A is

L8, 2 2y

33 3 3
If O denotes the acute angle between the curves,
y =10 — x2 and y = 2 + x2 at a point of their
intersection, then [tan 0| is equal to :

(1) 4/9 (2) 7/17
(3) 8/17 (4) 8/15
)]

Point of intersection is P(2,6).

Also, m; = (QJ =2x=-4
P(2,6)

dx

dx P(2,6)
) _|m-m, |8
- ltan O] = l+mm,| 15
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22.

Ans.

Sol.

23.

—sin©O

cos0

cos0
IfA= sin 0

] then the matrix A-50

n
when e:E’ is equal to :

o B
2 2 2 ?
R @ V3o
L 2 2 -2 2
_1 G _ﬁ 1
2 2 K 2
ol @1 4B
L 2 2 S
1
Here, AAT =1
cos® sin6
= A-1 = AT = |:_Sine COSe:|
i cos(nB) sin(nd)
Also, A = |:—sin(n9) cos(ne)

e )

w| &

N | =

T
Let 0 < 0 < 5 If the eccentricity of the

2 2
X

hyperbola =1 is greater than 2,

cos’0 sin’0
then the length of its latus rectum lies in the

interval :

1 @, 3]
(3) (32, 2]

(2) 3, )
4) (1, 3/2]

Ans. (2)

Sol.

24.

Ans.

Sol.

e=vl+tan’ 0 =secO

1
As,sec@>2:>cos@<§
= 0 e (60° 90°)
(l—cos2 6)

cos0

2 2
Now, /(L-R) = b =2
a

=2(sec O — cos 0)

Which is strictly increasing, so

l{ (L.R) €(3,).

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

x+1 y-3 z-2
= = is:

and intersecting the line

-3 2 -1

x+4 y-3 z-1
D=

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

x+4 y-3 z-1
@ T T3
4 x-4 y+3 z+1
A
(2)

-

3\20

Normal vector of plane containing two
intersecting lines is parallel to vector.

N
(Vi)=|3 0 1
-3 2 -1
=-2i+6k
.. Required line is parallel to vector
(V:) EE
V=1 2 -1 _ 2 2. ¢
50 6 =3i—-j+k

= Required equation of line is
x+4 y-3 z-1
3 -1 1
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T 27. The value of J|COSX [ dx
25. For any 6 e |5 |, the expression 0
4’2 (1) 2/3 2)0
3(sir116 — cos0)* + 6(sin® + cos0)? + 4sin%0 (3) —4/3 (4) 4/3
equals :
(1) 13 — 4 cos%0 Ans. (4)
(2) 13 — 4 cos*0 + 2 sin20cos20 x 22 ,r
(3) 13 — 4 cos20 + 6 cos*0 Sol. I\cosxf dx = I cos’ xdx — I cos’ x dx
(4) 13 — 4 cos20 + 6 sin20cos20 0 0 n/2
Ans. (1)
Sol.  We have, *? (cos3x +3cosx ¢ (cos3x +3cosx
3(sin 6 — cos0)* + 6(sin® + cosH)? + 4 sin®0 = j -1 dx—j -1 dx
0 /2

= 3(1 - sin20)? + 6(1 + sin20) + 4sinH
= 3(1 — 2sin26 + sin220) + 6 + 6 sin20 + 4sin®0 ~

9 + 12 sin20 - cos20 + 4(1 — cos20)3 1 (sin3x . Y (sin3x . Y
= +3sinx - +3sinx
13 — 4 cos%0 4 3 3 22

0

26. If cos™! i +cos™! i & x>g
) 3x 4x ) 2 4 r

1{(-1 -1
then x is equal to : =7 [?+3J—(0+0)—{(0+0)—(?+3JH
12 10 4
12 11 28. If the Boolean expression
Ans. (1) (p®q) " (~p ' q) is equivalent to p A q, where
Sol. cos-! 2 + cos-! 3) = X >§ ®, @ e {A,v}, then the ordered pair (®, ) is:
: 3x ) 4
(1) (A,v
_1 (ij E — 00571 (ij ( )
5 4x) T 2 X 2) (v,v)
3 2
| — | — oyl — (3) VAYWAN
cos'( | = simt( 2 (nn)
4) (v,A
a3 .1 2 @) ( )
COS COS E = COS Sin 3_X AnS. (1)
Sol. Pp®q) A (~plJ @ =p A q(given)
i_\]9x2—4
4x 3x plal~p|prgq|pva|~pva|~prq|(prg)a(~pVq)
T|T| F T T T F T
81 4_oy? T[F|F| F [ T F F F
16 F|IT| T F T T T F
FIF| T F F T F F
5 145 145
X2 = = X=——
16x9 12 from truth table (®, 0 )=(A, v)
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29.

Ans.

Sol.

N N T )

(1) exists and equals

(2) does not exist

(3) exists and equals

(4) exists and equals

e))

lim
y—0

J1+l+y* =2
4
y

1++/1+y* =2
lim Y

y=0 y4(\/1+\/@ +\/§)

R
0y [m +*EJ(W+1)

4
-1
lim I+y

=0 Y4(‘/1+\/W +«/§)(W+l)

1 1

lim =

eyt oz eyt ) 42

30.

Ans.

Sol.

Let f : R — R be a function defined as :

5, if x <1

a+bx, if 1<x<3
f)=p15x, if 3<x<5

30, if X>5
Then, f is :

(1) continuous if a=5and b =5
(2) continuous if a =-5 and b = 10
(3) continuous if a=0and b =5

(4) not continuous for any values of a and b

4)

5 if x <1
f(x) = a+bx if l1<x<3
X) = p45x if 3<x<5

30 if x=5
f(1)=5, f(1)) =5, fd*)=a+b

f3)=a+3b, f{3)=b+ 15, f{3)=b + 15
f5)=b+25; f(5)=30 {(5%) =30
from above we concluded that f is not

continuous for any values of a and b.




