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1.

Sol.

Sol.
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FINAL JEE-MAIN EXAMINATION - APRIL,2019

If for some x e R, the frequency distribution
of the marks obtained by 20 students in a test
is :

Marks 2 3 5
Frequencey | (x +1)* | 2x=5 | x* =3x | x
then the mean of the marks is :
(1) 2.8 (2) 3.2 (3) 3.0 (4) 25

Official Ans. by NTA (1)
Df =20=2x2+2x -4
=>X2+2x-24=0
x = 3, =4 (rejected)
- > xf
- Z fi =28
X sin® coso
-sin®  —x 1

If A, = and
cosO 1 X
X sin20 co0s20
A,=[-sin20  —Xx , X=0; then for
c0s26 1 X

T

(1) A, — A, = x (cos 20 — cos 46)
(2) A +A, =-2x°
(3) Ay — A, =-2x3
(4) A+ Ay = -2(x3 + x -1)
Official Ans. by NTA (2)
X sin® cosO

A= f(6) =|-sin6 —x 1

coso 1 X

= —x3

X sin20 co0s20
Ay =f(20) =|-sin26  —x 1
€0s20 1 X

and =_x3

SOA; + A, = =2X3

Sol.

Sol.

Sol.

(Held On Wednesday 10** APRIL, 2019) TIME:9:30AM To 12:30PM

D S R Ve ' )
If legf 1 :'JEQ Ve then K is :

3 3 4 8
Wy @5 B3 @3

Official Ans. by NTA (4)

lim>—= i
x>l x—1  xok x° — k?
2 2 2
:>Iim(x+1)(x2+1)=u
x—1 2k

= k =8/3

If the system of linear equations
X+y+z=5

X+2y+2z=6

X+ 3y+ Az =y, (A,neR), has infinitely many
solutions, then the value of A + p is :

(1) 12 (2) 10 3)9 @7
Official Ans. by NTA (2)
X+3y+Az-p=p(xX+y+2z-5+
q(x+2y+2z-06)

on comparing the coefficient;
p+tgq=Llandp+29=3

= (p.9) = (-1.2)
Hence x + 3y + Az —p = x + 3y + 3z -7
=>A=3, u=7

If the circles x2 + y2 + 5Kx + 2y + K = 0 and
2(x2 +y?) + 2Kx + 3y -1 = 0, (KeR), intersect
at the points P and Q, then the line
4x + 5y — K = 0 passes through P and Q for :
(1) exactly two values of K

(2) exactly one value of K

(3) no value of K.

(4) infinitely many values of K

Official Ans. by NTA (3)

Equation of common chord

1 1
—y+k+==0 . .
4kx + 2y 5 1)

and given line is 4x + 5y -k = 0 ..... (2)
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Sol.

Sol.

On comparing (1) & (2), we get

1
1 k+§

10 —k

= No real value of k exist

Le f(x) = x2, x ¢ R. For any AcR, define
g(A) = {x ¢ R, f(x) ¢ A}. If S =0, 4], then
which one of the following statements is not
true ?

(1) f9(S)) = f(S) (2 (g () =S

3) 9(f(S)) = 9(S) (4) 9(f(S)) =S
Official Ans. by NTA (3)

9s) = [-2, 2]

So, f(9(S)) = [0, 4] =S

And f(S) = [0, 16] = f(g(S) = f(S)

Also, g(f(S)) = [-4, 4] = 9 (S)

So, 9(f(S) = S

Let f(x) = ex—x and g(x) X2 -, vX e R.
Then the set of all x € R, where the function
h(x) = (fog) (x) is increasing, is :

o[3Hi) i

@3) {;,O}U[Lw) 4) [0.)

Official Ans. by NTA (2)

h(x) = f(9(x))

= h' (x) = f'(g(X)). g'(x) and f'(x) = ex-1
= h(x) = (699 -1) g'(x)

= R = (e7-1) @x-1) > 0

Case-l g¥*x>1and2x-1 > 0

1
Hence, X€ {O’E} U [1,00)

8.

Sol.

Sol.

10.

Sol.

Which one of the following Boolean expressions
is a tautology ?

(1) (Pvg)a(=pv~a) (2) (PAg)v(pr~0)

(3) (Pva)a(pv~a) () (Pva)v(pv~q)
Official Ans. by NTA (4)

(1) (pva)a(=pv~a)=(pva)a~(pAQq) >
Not tautology (Take both p and q as T)

(2) (pra)v(pA~a)=pA(qv~q)=pAat=p
() (pva)a(pv~a)=pv(gr~ag)=pvec=p

(4) (pva)v(pv~q)=pv(qv~q)=pvit=t
All the pairs (X, y) that satisfy the inequality

1 -
24/sin® x—2sinx +5 - Wﬁl also satisfy the

eauation.

(1) sin x = [siny| (2) sinx =2siny
(3) 2Jsinx| = 3siny (4) 2sin x = siny
Official Ans. by NTA (1)

oVsin?x=2sinx+5 . ,=sin’y _;
= 2«/(sinx—1)2+4 SZZsinzy
— J(sinx-1)2+4 < 2sin2y

= sinx=1 and [siny| =1

The number of 6 digit numbers that can be
formed using the digits 0, 1, 2, 5, 7 and 9 which
are divisible by 11 and no digit is repeated, is :
(1) 36 (2) 60 (3) 48 4) 72
Official Ans. by NTA (2)

Sum of given digits 0, 1, 2, 5, 7, 9 is 24.
Let the six digit number be abcdef and to be
divisible by 11
so|(a+c+e)—(b+d+f)is multiple of 11.

Hence only possibility isa+c+e=12=b+d+ f

Case-1 {a, c, e} ={9, 2,1} & {b, d, f} =
{7, 5, 0}

So, Number of numbers = 3! x 3! = 36
Case-11 {a,c,e} = {7,5,0} and {b,d,f} = {9,2,1}
So, Number of numbers 2 x2! x 31 = 24
Total = 60
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11. Assume that each born child is equally likely to be
a boy or a girl. If two families have two children
each, then the conditional probability that all
children are girls given that at least two are girls
is:

1 1 1 1
@ 17 2 17 @) 7o 4) 15

Official Ans. by NTA (1)

P(B) = P(G) = 1/2

Required Proballity =

Sol.

all 4girls
(all 4girls) + (exactly 3girls+1boy) + (exactly 2girls + 2boys)

D

= 4 4 4 11
1) C, 1 C, 1
2 2 2

12. The sum

3x13 5x(13+23) 7x(13+23+33)
+
1 1?+2° 1P +2° 43
(1) 660  (2) 620  (3) 680
Official Ans. by NTA (1)

(4) 600

(3+(n—1)x2)(13+23+...+ n3)

Sol. 'n™ (12+22+...+n2)
_ 3 n(n+1) = n(n+1)(n+2)—-(n-1)n(n+1)
2 2
n(n+1)(n+2)
n = 2
= S;p = 660

13. If a directrix of a hyperbola centred at the
origin and passing through the point (4,—2«@)

is 5x = 4 /5 and its eccentricity is e, then :
(1) 4e4 —24e2+ 35 =0

(2) 4e4 +8e2-35=0

(3) 4e4 — 12e2 =27 =0

(4) 4et -24e2 + 27 =0

Official Ans. by NTA (1)

2 2

ol. erpola IS
yp aZ bZ

16 12
2_¥_

4
=— = 1
NP

a
€

2_16 - 1 12
a- = 5 e”....(1) and a2 az(ez_l) .(2)

From (1) & (2)

(e g )
16e (ec -1\ 16e

= 4e4 -24e2 + 35 =0

sin(p+1) +sinx %<0

q , x=0
14. Iff(x) =

x>0

is continuous at x = 0, then the ordered pair (p,q)

is equal to :
31
(2) 2' 2

31
(53)

Official Ans. by NTA (4)

Ux+x2 —+/x
3

X2

 Alex-1 1
= lim =—

Sol.
x—0* X 2

RHL= lim

x—0"

sin(p+1)x +sinx

LHL = lim

x—0

for continuity LHL = RHL = f(0)

=(p+)+1=p+2

-31
= (p.0) = (75)
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15.

Sol.

16.

Sol.

If y =y (X) is the solution of the differential equation

W (tanx —y) sec2 x, X € —E'E such that
dx y ! 2'2)

T
y(0) = 0, then Y(—Zj is equal to :

W2+5 @ e @e-2 (@) -
e 2 2
Official Ans. by NTA (3)

dy
— 2
. (tan x -y) sec2x

dt 2
Now, put tanx =t = &zsec X

dy
L ty=t
So m y

On solving, we get yet = et (t -1) + C
= y = (tanx -1) + ce-tanx
=>y0)=0=c=1

=y = tanx -1 + e-tax

Y
E

If the line x — 2y = 12 is tangent to the ellipse

2 2 -9
% +§ =1 at the point [37) then the length

of the latus recturm of the ellipse is :
M9 2 8/3 @122 (45
Official Ans. by NTA (1)

9
Tangent at (3'—Ej

3x 9y 1

aZ 207

Comparing this with x — 2y = 12
3.9 _1

a® 4b? 12
Wegeta:Gandb:Bx@

2
L(LR) = % =9

17.

Sol.

18.

Sol.

19.

O 3

27
The value of J[Si” 2x(1+cos3x)] dx, where []
0

denotes the greatest integer function, is :
(1) -2n 2) 3) -=n (4) 2n
Official Ans. by NTA (3)

2n
I = j [sin 2x(1+c053x)]dx
0

([sin 2X +5in 2X cosSx] + [—sin 2X —sin 2x cos3x])dx

- j—dXz—n

0
The region represented by |[x-y| <2 and
[X+y| < 2 is bounded by a :

(1) square of side length 2./ units
rhombus of side length 2 units

(2)

(3) square of area 16 sg, units
(4) rhombus of area 8 /2 sg. units

Official Ans. by NTA (1)
-yl <2 and [x +y| <2

(—2,0)/ \(210)
N

(0.-2)

Square whose side is 2./2

The line x =y touches a circle at the point
(1, 1). If the circle also passes through the point
(1, -3), then its radius is :

@) 32 (3) 242
Official Ans. by NTA (1)
ALLEN Ans. (3)

(2) 3 (4) 2
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Sol.

20.

Sol.

21.

Sol.
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(1.1)

Equation of circle can be written as
(x-1)2+ (y-1)2+ Ax -y) =0

It passes through (1, -3)
16+A(4)=0=>r=-4

So(x-1)2+ (y-1)2-4(x-y)=0
=>X2+y2-6x+2y+2=0

=1=2J2

(correct key is 3)

Let A(3, 0, -1), B (2, 10, 6) and C(1, 2, 1) be
the vertices of a triangle and M be the midpoint
of AC. If G divides BM in the ratio, 2 : 1, then

cos (£GOA) (O being the origin) is equal to :

1 1
® Ja5 @ i

1 1
® Jis @ 2

Official Ans. by NTA (3)
G is the centroid of A ABC

G = (24,2
@=2i+4j+2ﬁ
OA=3i-k
OG-OA 1
cos (£GOA) = |@||O—A|=\/E

Let f : R > R be differentiable at c ¢ R and
f(c) = 0. If g(x) = |f(x)|, thenat x = ¢, g is :
(1) differentiable if f* (c) = 0

(2) not differentiable

(3) differentiable if f* (c) = O

(4) not differentiable if f'(c) = 0

Official Ans. by NTA (1)

[fc+h)|-If(©)]

! = lim

9(c) h—0 h

NG D TR {CRA D B {5
h—0 h—0 h

_ lim f(C+h)—f(C)m
h—0 h h

= Iim|f'(c)|m:0, if f'(c) =0
h—0 h

i.e., g(x) is differentiable at x = ¢, if f '(c) = 0

22.

Sol.

2

Sol.

If o and B are the roots of the quadratic equation,

T
X2 + Xsin® -2sin® = 0, 0 < (OEJ then

al? 4 B2
(0(12 +B712)(Q_B)24 is equal to :

26 212
D) (sino+8)” @) (sino-8)°

212 212
(3) (sin6—4)12 (4) (sin6+8)12

Official Ans. by NTA (4)

al2 4 pl2 _ (OLB)lz
a

o (op)” :[ o r
[(a +B)? —4(1[3}12 (o+B)° ~ 4osp

{ ~2sin@ J_ 2t
~\sin20 +8sin0 (sin9+8)12

If the length of the perpendicular from the point

(B, 0, B) (B+0) to the line, ﬁzyT_l:Z_—T i
\E, then B is equal to :
1) -1 (2) 2 (3) -2 41

Official Ans. by NTA (1)
One of the point on line is P(0, 1, -1) and given
point is Q(B, 0, B).

So, PQ=pi-j+(B+1)k

2
Hence, B%+1+(B +1)2 _w _

3
2
=2p2+2=0

=p=0-1

=p=-1(sp=0)
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24.

Sol.

25.

dx
If I(x2 ~2x+10)’

- Altan™ x-1 +— ) +C
3 X°—2x+10

where C is a constant of integration, then :

1

(1)A=Eand f(x) = 9(x -1)
2A—i df(x) = 3(x -1
(2) A = gy and f(x) = 3(x -1)
3A—i d f(x) = 9(x -1)2
(3) A=, and f(x) = 9(x -1)
(4)A=i and f(x) = 3(x -1)

Official Ans. by NTA (4)

_[L:ijcoszede (Put x-1=
((x—1)2+9)2 21

3tano)

éj(ucosze)dezs—l‘l(m

2 ant[ 222,
54 3

ABC is a triangular park with AB = AC = 100
metres. A vertical tower is situated at the
mid-point of BC. If the angles of elevation of

the top of the tower at A and B are cot-1 (3\5 )

sin 26)+C
2

3(x-1) J*C

x2 -2x+10

and cosec1 (2«/5 ) respectively, then the height
of the tower (in metres) is :

100
W10V @35 @20 @2

Official Ans. by NTA (3)

Sol.

26.

Sol.

27.

cot a = 32
& cosec B = 2/2

0 %:3& . (i)
h

S
_L 4.

And 107 _ 2 J7 (i)
So, from (i) & (ii)

o h 1
= V10t _18n2 V7
= 25h2 = 100 x 100
= h = 20.
If aj, a5 @z, «ooovee. , &, are in A.P. and
a;tagta;t ... + a;5 = 114, then
a; + ag + a;y + a6 is equal to :
(1) 38 (2) 98 (3) 76
Official Ans. by NTA (3)
ap+tagta;tagtagta =114

(4) 64

6
= E (al +a16) =114

= a; +a;5 = 38

4
So,a; +ag *+ Ay + A = E(al + 3y6)

=2x38=76
b ¥ ¥

.| (n+D)® (n+2)3 (2n)”3
lim ———+——F"—+...... :
nl_r)];]O n% + n% + + n% 1S
equal to :

4% 3% 4
® 5@ @ " -3

3

@ 2"

@ 5@
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Sol.

28.

Sol.
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Official Ans. by NTA (3)
n 1 Jl/:g

lim —

n%wg_ ( n

11 U3 4y 23243 1
- Z[( +x) X_Z( - )

If Q(0, -1, -3) is the image of the point P in
the plane 3x -y + 4z = 2 and R is the point
(3, -1, —2), then the area (in sg. units) of APQR
is :

65

0% %

2) e 3) 2413 (@ g

Official Ans. by NTA (4)
R lies on the plane.

Q

P
|1 12-2| 13 13
9+1+16 \/_
= PQ = /26
Now, RQ = {9+1=

o o B f

1 7
Hence, ar(APQR) = EX\/?GX\E = g

29.

Sol.

30.

Sol.

If the coefficients of x2 and x3 are both zero, in
the expansion of the expression
(1 + ax + bx2) (1 - 3x)15 in powers of x, then
the ordered pair (a, b) is equal to :

(1) (28, 315) (2) (-54, 315)

(3) (21, 714) (4) (24, 861)

Official Ans. by NTA (1)
Coefiicient of x2 = 15C2 ><9—3a(15C1)+b=0
= -45a+b+ ¥c, x9=0 (i)

Also, -27x15C,+ 9a x15¢, - 3bx15¢,= 0
=9 x1C,a-45b-27x15C3=0

= 2la-b-273=0 ..(ii)
(i) + (i)
-24a+672=0
=a=28
So,b = 315
\2
1 2
Ifa> 0 and z=ﬂ, has magnitude \g
a—i

then 7 is equal to :
y 3L, o 1,3,
@) 573 @) =+
o 13, 13
@) 573 @) 3
Official Ans. by NTA (3)
Givena > 0

(L+i)Y  2i(a+i)
Z = - = 2

a—l a“+1
Also |z| = \f = \f:a 3
a +1
So 7o —-2i(3-1) _ -1-3i
10 5




