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FINAL JEE-MAIN EXAMINATION — APRIL, 2019
Held On Tuesday 09th APRIL, 2019
TIME: 02 :30 PM To 05 : 30 PM

If the tangent to the parabola y? = x at a point
(o, B), (B > 0) is also a tangent to the ellipse,
x? + 2y? = 1, then o is equal to :

(1) 242+1 2 J2-1

@) V2+1 4 2J2-1
Official Ans. by NTA (3)

sz@)=§(x+sﬁ

29B = X+ 2

RN
y{édx+2

1
= 4+
2

p?_ 1
4 4p°

B _1+2p

4 4

= p4-2p2-1=0
(B2 -1)2=2

1= 2
B2=+/2+1

Some identical balls are arranged in rows to form
an equilateral triangle. The first row consists of one
ball, the second row consists of two balls and so
on. 1199 more identical balls are addded to the total
number of balls used in forming the equilaterial
triangle, then all these balls can be arranged in a
square whose each side contains exactly 2 balls
less than the number of balls each side of the
triangle contains. Then the number of balls used to
form the equilateral triangle is :-
(1) 190 (2) 262 (3) 225
Official Ans. by NTA (1)

(4) 157

Sol.

Sol.

Sol.

www.esaral.com

n(n+1)
2

nZ+n+ 198 = 2(n2 + 4 — 4n)

n2-9n-190=0

n2-19n+10-190=0

n(n-19) + 10(n-19) =0

n=19

If f: R > R is a differentiable function and

+99 = (n-2)?

£(x)

f(2) = 6, then lim ! (ft_dtz) is -
10 (2) 2f(2)
3) 12f'2) (4) 24F'(2)

Official Ans. by NTA (3)

L Hopital Rule
lim 2f (xif (x)

X—2

= 2f(2) =F'(2) =12 (2)

If the system of equations 2x + 3y -z =0, X +
ky —2z =0 and 2x — y + z = 0 has a non-trival

solution (X, y, z), then X Y Zikis equal to:-
y zZ X

3 1 1
(1) 1 3) 5 4) 2

Official Ans. by NTA (3)

2) 4

2 3 -
1 K -2=0
2 -1 1

By solving K :g
2x+3y-z=0 ..(1)

x+gy—22:0 ..(2)
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2x-y+z=0 ...(3)
(1)-B)=>4y-22=0

2y =12 ..(®

275 ...(5)

put z from egn. (4) into (1)
2x+3y-2y=0
2x+y=0

== ...(6)

The common tangent to the circles x2 + y2 = 4 and
X2 +y2 + 6x + 8y — 24 = 0 also passes through the

point :-
(1) (4. 6) ) (6,-2)
3) (-6, 4) (4) (4,-2)

Official Ans. by NTA (2)

Circle touches internally

C,0,0);r; =2

Cy:(-3,-4);r,=7

CiCy = Iry — 1y

S; = S, = 0 = eqgn. of common tangent
6x+8y-20=0

3x+4y =10

(6, —2) satisfy it

If the sum and product of the first three term in
an A.P. are 33 and 1155, respectively, then a value
of its 11th term is :-

(1) -25 (2) 25

(3) -36 (4) =35
Official Ans. by NTA (1)
a-d+a+a+d=33=a=11

a(a? — d?) = 1155

121 - d2 =105

d2=16=>d=%4

If d =4 then Istterm =7

If d = -4 then Ist term = 15

Ty, =7+40=47

OR

Sol.
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1

The value of the integral Ix cot (1—x? +x*)dx
0

is :-

1
(1) %—Eloge 2 2) g—loge 2

n 1 T
) E—Elogez 4) Z—|09e2

Official Ans. by NTA (1)

1
Izjxtan % dx
5 1+x(x* =1

| = j‘x(tanlxz —tan"'(x? —1))dx
0

X2 =t = 2xdx = dt

|—1lt Tt—tan(t-1))d
_E'c[(an —tan (—))x

1t 1t
= =[tantdt—=[tan"}(t-1) dt
2 0 2 0

1 1 1 1 1
- —jtan’ltdt——Itan’ldtzjtan’ldt
2 0 2 0 0

tanlt=0=t=tan 0
dt = sec20d0

n/4

je-seczede
0

nl4

I=(0.tan6)[;* - [ tan0do
0

nl4

(g - Oj —In(secO)

0

E_(inVz-0)

I

I

[

I
~
=)
N
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8. The value of sin 10° sin30° sin50° sin70° is :-

1) = 2 =

1 35 @) 35
oL oL
) 15 ) 15
Official Ans. by NTA (4)

Sol.  (sin 10° sin 30° sin 70°) sin 30°
l(singoO)Z 11 1
4 4 4 16

5+3z

9. LetzeCbesuchthat|z]<1.If o =ti )’ then:-

(1) 5Im(w) < 1 (2) 4Im(w) > 5
(3) 5Re(w) > 1 (4) 5Re(w) > 4
Official Ans. by NTA (3)

Sol. Jz|<1
5a(l -2)=5+ 3z
50 -50z =5+ 3z

50-5
=
3+5m
121521 <1
3+5m
\\
\\
\\
3 10 1 t(1,0)
59 S|+
\|\
\\

5lm— 1| < |3 + 50|

5|w-1<5

3

3
O+
5

|o-1|<5

JEE Exam Solution

10.
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If some three consecutive in the binomial
expansion of (x + 1)"is powers of x are in the ratio
2 : 15 : 70, then the average of these three
coefficient is :-

(1) 964 (2) 625
(3) 227 (4) 232
Official Ans. by NTA (4)
"Cy_2
"C, 15
n!
(r-Din-r+n! 2
n! 15
r'‘(n—r)!
r_2
n—-r+1 15
15r=2n-2r+ 2
17r=2n+2
nCr _E
r1Cr+1 70
n!
ri(n—r)! 3
n! 14

(r+)Y(n-r-1!

r+1_3
n-r 14
14r + 14 = 3n - 3r

3n-17r=14

2n=-17r=-2
n=16

17r=34,r=2

16C,, 16C,, 16C,

°C, +°C,+°C, 16+120+560
3 3

680+16 696
3 3

=232
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11. If cosx ﬂ—ysinx:Gx,(0<x<E) and -1 \(-2)_
dx 2 Sol. |—||—=|="1
a-1)\a
T T = (92 -
Y(—jzo-then Y(—j is equal to :- 2 =—(@) (@-1)
3 6 ad-a2+2=0
@+1l)@-2a+2)=0
1) - n 2 ° soa=-1
ORNE @3
L :x-2y+1=0
i, i, L,:2x+y-1=0
3 NG (4) >J3 A
Official Ans. by NTA (3) 0(0, 0) P(g'gj
dy _
Sol. &—ytanx_stecx Op:\/ﬁz\/@:\/é
25 25 V25 \5
i (T )
Y(gj :01Y(€j:7 13. A water tank has the shape of an inverted right

circular cone, whose semi-vertical angle is

e_[pdx :e—_[tanxdx —/NoOSX _ o5y (1 - o

tan (Ej Water is poured into it at a constant

y . COS X =j6xsecxcosx dx

rage of 5 cubic meter per minute. The the rate
6x2 (in m/min.), at which the level of water is rising

y-cosx= S +C at the instant when the depth of water in the tank

y = 3x2sec x + C sec x 15 [0 5 3-

) (1) 2/n (2) /57 (3) 1/10n  (4) 1/15=%

T
0=3--5(2)+C(2) Official Ans. by NTA (2)

2 2 1
2C=_23TE - C:_% Sol. taneZE:F
w2 2 n? rzﬂ
nl6)=3-—| —= |[+| = || — 2
Yo 6[ BJ [ﬁJ[ 3J
) V:lm‘zh
= y=_T 3
243
1 h
12. If the two lines x + (a — 1) y = 1 and Vzg“'j
2x +a2y=1(aeR -{0, 1}) are perpendicular, then
the distance of their point of intersection from the av _n (3n)? dh
origin is :- dt 12 dt
2 2 J2 2 T dh dh 1
z — Ne z 5=—.(100)—=>—=—
Dz @pF OF @ \/; 41004 = T s

Official Ans. by NTA (4)

JEE Exam Solution www.esaral.com 4
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14. Two poles standing on a horizontal ground are of 51 - (68 A
heights 5m and 10 m respectively. The line joining - AD= (2— - 3ji +2j+ (2— - 2) k
their tops makes an angle of 15° with ground. Then 5 5
the distance (in m) between the poles, is :- ohs  ~ 18~
= —i+2j+—Kk
5 25 25
1) 5(2+J§) 2) 5(/3+1)
|AD|= %+4+%
3) 5(2++/3) (4) 10(+/3-1)
Official Ans. by NTA (3) _ @+4 _ 3400
5 625 625
Sol. tan15°=—
X 10 2
= V34.-==2434
25 5
5
150 10 Area of A=%X5X2\/53_4=\/374
5 16. The total number of matrices
< X > 0 2y 1
5 A=[2x y -1|,(X,yeR,x=y) for which
X =5(2 +~/3) ATA = 3l is :-
15. The vertices B and C of a AABC lie on the line, (1) 6 . (22 (3)3 (4) 4
Official Ans. by NTA (4)
x+2_y-1l.z such that BC =5 units. Thenthe | SOk ATA=3l3
3 0 4 0 2x 2x\(0 2y 1 300
area (in sg. units) of this triangle, given that the 2y 'y -y||2x y -1|=|0 3 0
point A(L, -1, 2), is :- 1 -1 1){2x -y 1 0 0 3
(1) 2432 (2 V32 (3)6 (4) 517 8x* 0 0] 3 0 0
Official Ans. by NTA (2) 0 6y> 0/=/0 3 0
iA(L-L2) 0 0 3] |0 0 3
' 8x2 = 3
: 6y2 =3
X2 = 3/8
i 2=1/2
sol. g y
: 3 1
- . . X = i\/:; y= J_r\/:
D B C 8" 2
(Br-2,1,4) 5—* 17. The area (in sg. units) of the smaller of the two
AD-(3i +4k) =0 circles that touch the parabola, y2 = 4x at the point
3(3h = 3) + 0+ 4(4h - 2) = 0 (1, 2) and the x-axis is :-
(91 — 9) + (161, — 8) = 0 1) 4n(2-+/2) (2) 8n(3-242)
250 =17 = A =L (3) 4n(3++/2) (4) 8n(2-+2)
Official Ans. by NTA (2)

JEE Exam Solution www.esaral.com 5
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Equation of circle is
(x-12+(y-22+Ax-y+1)=0
S>X2+y2+xX(A-2)+y(-4-A)+(B+A)=0
As cirlce touches x axis then g2 —c¢c =0

(L -2)?
2 5+
2 (5+1)
A2+ 4 —4) =20+ 40
A2 —-8L—-16=0
844128
2
A=4+42

—4-)
Radiusz‘( )

Put A and get least radius.

almt—x|+1,x<5

If the function f(X)={b|X |+3,x >5
—T )

continuous at x = 5, then the value of a — b is :-

2 2
O - (@ff

@ — 4)
Official Ans. by NTA (1)

Tc+5

—>at—-Xx|+1;x>5

) —

—> bt — x|+ 3;x>5

am -5 +1=Db5-mn+3
ab-n)+1=b(5-n)+3

@-b)(5-n) =2
2
5_

a—-b=

19. If f(x)=[x]- [ :|X€R where [x] denotes the

greatest integer function, then :
(1) Both IMf(X) ang lim T(X) exist but are not
equal

(2) Jim f(x) exists but Jim F(X) does not exist

(3) Jim F(X) exists but lim f(x) does not exist

(4) fis continuous at x = 4
Official Ans. by NTA (4)

%wa:m—B}

w0y (b0- ] +-2-9

. . X
Jim 16= i (b5 |-=3-0=3
f(x) =3
. continuous at x = 4
20. If jeSECX(secx tan xf (x) + (secx tan x +sec” x)dx =

eseexf(x) + C, then a possible choice of f(x) is :-

1) secx—tanx—% ) xsecx+tanx+%

(3) secx+xtanx—% (4) secx+tanx+%

Official Ans. by NTA (4)
Sol. j %% (sec x tan x f () + (secx tan x +sec? x) dx
= gsox f(x) + C
Diff. both sides w.r.t. 'X'

% (sec x tan X f(X) + (sec X tan X +sec’ X))

= esecX. gec X tan x f(x) + eseex f'(x)
f'(x) = sec2x + tan x sec X
= f(x) =tanx +sec x + ¢

www.esaral.com 6
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21.

Sol.

22.

Sol.
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If m is chosen in the quadratic equation (m? + 1)
X2 — 3x + (m2 + 1)2 = 0 such that the sum of its
roots is greatest, then the absolute difference of
the cubes of its roots is :-

(1) 83 2) 43
(3) 1045 4) 85
Official Ans. by NTA (4)
SOR = 23 = (SO.R) 1 =3
m-+1

when m =10

(04
X¥=3x+1= O/

B
at+fp=3
ofp =1

lo® = B2 =lloc - Bl(az + B2 + ap)|

_ ‘«/(a—B)Z —aB ((a+B)’-ap)
- Ng——4 (9-1)\

= \/5x8
Two newspapers A and B are published in a city.
It is known that 25% of the city populations reads
A and 20% reads B while 8% reads both A and
B. Further, 30% of those who read A but not B
look into advertisements and 40% of those who
read B but not A also look into advertisements,
while 50% of those who read both A and B look
into advertisements. Then the percentage of the
population who look into advertisement is :-
(1) 128 (2) 135 (3) 13.9 (4) 13
Official Ans. by NTA (3)
Let population = 100
n(A) = 25 A B

n(B) = 20 e

n(A~B) = 8
n(AnNB) = 17
n(ANB) =12

£x17+£x12+ﬂx8

100 100 100
51+48+4=139

23.

Sol.

24.

Sol.

25.

Sol.

26.

Sol.

Let P be the plane, which contains the line of
intersection of the planes, x +y +z -6 =0 and
2x + 3y +z +5 =0 and it is perpendicular to the
xy-plane. Then the distance of the point (0, 0, 256)
from P is equal to :-

(1) 6345 (2) 20545

(3) 17/+/5 4) 11/4/5
Official Ans. by NTA (4)
AMX+y+z-6)+2x+3y+z+5=0
A+2x+(A+3y+(A+1)z+5-61=0
A+1l=0=nr=-1

P:x+2y+11=0

. . 11
perpendicular distance =—5

If P = (q v r) is false, then the truth values of p,
q, r are respectively :-

OFRTT @TFF

3 TTF AHFFF

Official Ans. by NTA (2)

P=(qvr):F

P:Tqvr:F

P:T:q:F:r:F
The domain of the definition of the function

f(x) = P +log,, (X3 —x) is :-

D) @2 v (2 =)

(2) (-1, 0) U(1, 2)U(3, )
(3) (-1, 0) v (1, 2) U(2, x)
(4) (-2, -1) U(-1, 0) U(2, =)
Official Ans. by NTA (3)

4-x220;x3-x>0

X=%2 Xx-1)(x+1)>0
] ] ]
1 0 1

- Dse (-1,0) U (1, 2) U (2, )

Thesumoftheseries1+2x3+3x5+4 X7 +....
upto 11t term is :-
(1) 915 (2) 946 (3) 945 (4) 916
Official Ans. by NTA (2)
T, =r(2r-1)
S=3X2r2— %r
2n(n+1) (2n+1) n(n+1)
S= 6 2

Sy =§.(11) (12) (23) —&212) — (44) (23)—66 =946

www.esaral.com
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27.

Sol.

28.

Sol.
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The mean and the median of the following ten
numbers in increasing order 10, 22, 26, 29, 34, x
42, 67, 70, y are 42 and 35 respectively, then %
is equal to :-

Q) 7/3 (2) 9/4 (3) 712
Official Ans. by NTA (1)

(4) 8/3

34+X
2

X =36

35

_10+22+26+29+34+36+42+67+70+y
- 10

420-336=y=y=84

42

y_8_7
x 36 3
The area (in sqg. units) of the region

2

A={(x,y):y7sxsy+4} is -

(1) % (2) 18 (3) 30 (4) 16

Official Ans. by NTA (2)

(8.4)

y2 = 2x
X-y-4=0
(x—4)2=2x

X2+16-8x-2x=0
x2—-10x+16=0
Xx=8,2

y=4,-2

4 2
A= j[y+4—y—de
% 2

4 4

y3

+ 4y|i2 —

-2

29.

Sol.

30.

Sol.

:(8—2)+4(6)—%(64+8)

=6+24-12=18

If a unit vector 3 makes angles /3 with § /4
with j and 8€(0, 7) with k, then a value of 0
is :-

5 2
™ 1, ® 5

Official Ans. by NTA (3)
C0S20L + C0s2B + coszy =1

5
@ @ 5

1+1+c052y:1
4 2

3

2

cos’y=1-==
Y 4

NP

) 1 Vs 27[
COoS =ft—=vy=—0r—
TEE TV

A rectangle is inscribed in a circle with a diameter
lying along the line 3y = x + 7. If the two adjacent
vertices of the rectangle are (-8, 5) and (6, 5), then
the area of the rectangle (in sg. units) is :-

(1) 72 (2) 84 (3) 98 (4) 56
Official Ans. by NTA (2)

(-8,b) (6,)

a=-
sides = 6 and 14
= A=84

www.esaral.com 8
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