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FINAL JEE-MAIN EXAMINATION — APRIL, 2019
Held On Monday 08th APRIL, 2019
TIME: 02 :30PM To 05 : 30 PM

1.  The minimum number of times one has to toss 20 1
a fair coin so that the probability of observing | g5 S= Z_k
at least one head is at least 90% is : a1 2
(1)5 (2) 3 3) 2 (4) 4
Official Ans. by NTA (4) S—£+ 2 +3+ 20

Sol. Probability of observing at least one head out 9 92 32 U9
of n tosses

1 n le—i+£ +£+2
:1—(5] >0.9 2 22 28 220 2%
" (1 t)gt, 1, 1 20
=(1] <01 2 22 2 2%
2
=>nx4 S=2 1
— minimum number of tosses = 4 2"

2. A student scores the following marks in five ~ ..
tests : 45,54,41,57,43. His score is not known | 4. Let a=3i+2j+xk and p= i—j+k, for
for the sixth test. If the mean score is 48 in the -
six tests, then the standard deviation of the some real x. Then ‘ax b‘ =TI is possible if :
marks in six tests is

1 Ty 2 10 3 100 4 o 1 3\/§<r<5\/§ 2 0<r<\/§
WE @75 @5 @5 @ 35 ,  @0<rs\f
Official Ans. by NTA (1)
Sol. Let x be the 6! observation 3 3 3
— 45+ 54 + 41 + 57 + 43 + x = 48 x 6 = 288 (3) 4= <r<3,|= (4) 125/~
2 2 2
=X=48
32 , Official Ans. by NTA (4)
variance = (?'—(X) ] .
] kK
14024 axb=[3 2 «x
= variance ZT—(48)2 111
_100 . .
3 =(2+x)i+(x—-3)j-5k
10 - > .
— standard deviation :E ‘éxb‘:\/4+x +4AX+X°+9-6Xx+25
20 1 _ [2 2_2
3.  The sum Zk? is equal to- X X+38
k=1
3 11 =axB|> o
(1) 2=o7 @ 2->% 2
11 21 - 3
(3) 1‘@ 4) Z_F :>‘a><b‘25 >
Official Ans. by NTA (2)
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5. If the system of linear equations
X—-2y+kz=1
2X+y+z=2
3X-y-kz=3
has a solution (x,y,z), z # 0, then (x,y) lies on
the straight line whose equation is :
1)3x-4y-1=0 (2)3x -4y -4=0
B)4x-3y-4=0 4 4x-3y-1=0

Official Ans. by NTA (3) 8.
Sol. x-2y+kz=1 (1)

2x+y+z=2 ..(2)

xX-y-kz=3 ..(3)

(1) +@)

= 4x -3y =4

6. If the eccentricity of the standard hyperbola

passing through the point (4,6) is 2, then the
equation of the tangent to the hyperbola at (4,6)
is-
L2x-y-2=0 (2)3x-2y=0 Sol.
3)2x -3y +10=0 @4)x-2y+8=0
Official Ans. by NTA (1)

Sol. Let us Suppose equation of hyperbola is

2 2

Xy
a2 b
e=2=b?=23a?
passing through (4,6) = a® = 4, b? = 12
= equaiton of tangent
X—X =1
2
=2x-y-2=0
7. If the lengths of the sides of a triangle are in
A.P. and the greatest angle is double the
smallest, then a ratio of lengths of the sides of
this triangle is :
(1)5:9:13 (2)5:6:7
3)4:5:6 (4 3:4:5
Official Ans. by NTA (3)
Sol. a<b<careinAP.
ZC = 2/ZA (Given)
=sinC=sin2A
=sinC =2sinA.cosA

sinC
= —
Sin A

=2CO0SA

c .b*+c?-a’
=>—=2—
a 2bc

JEE Exam Solution www.esaral.com

puta=b-X,c=b+A, A>0

:k:E

5
acb-2_ApcopsR 80
5 5 5 5

= required ratio=4:5:6

Let f(x) = a* (a > 0) be written as
f(X) = f1(X) + f2(x), where f1(x) is an even
function of f,(x) is an odd function. Then
fax +y) + f1(x —y) equals

(1) 2f1()fa(y)

(2) 2f1(x)f2(y)

(3) 2fa(x + y)falx - y)

(4) 2fa(x + Y)f1(x - y)

Official Ans. by NTA (1)

f(x)=a%a>0

f(x):ax+a‘x+ax—a‘X

= fi(x+y)+fi(x-y)

a¥+a™ a”¥+a
+

2 2
(+a”) v
:T(a +a”)
:fl(x)xzfl(y)

= 2f1(x) f1(y)

If the fourth term in the binomial expansion of

1 6
1 X2 |
100X is equal to 200, and x > 1,

then the value of x is :
(1) 102 (2) 100  (3) 10*  (4) 10
Official Ans. by NTA (4)
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LNy s _dy 2y
6 lorx 2 Sol. given ——=—
Sol. 200 ="C,| X% | xx* dx x
dy pdx
- =l e
—~10 = X2(1+|0910 X) 4 Yy
1= 8 +i t :lfny:—i+c
2 X
2(1+t) 4
where t = logyex passes through centre (1,1)
=c=1
2
=1t"+3t-4=0 :;xgnyZZ(x—l)
=>t=1-4
o 12. The vector equation of the plane through the
= X :18’(10 ) line of intersection of the planes x +y +z =1
=>X=10(Asx>1 - .
and 2x + 3y+ 4z = 5 which is perpendicular to
10.  Let S(a) = {(x,y) : Y < X, 0 < x < a} and A(c) the nlane x — v Haim0 is -
is area of the region S(a). If fora A, 0 < A < 4, P y '
A(\) 1 A@4) = 2 : 5, then A equals (1) ?x(€+f<)+2:0
1 1
4 \3 4 \3
1) 2| — 2) 4| — = (3 _R\_o—
Sk EINCE @ 12
1 1 - (%
23 23 (3) T.[i-k|+2=0
@ 7[2) w2 (4
5 5 e
Official Ans. by NTA (2) () Tx(i-k)+2=0
Sol. S(a) = {(xy) :y* <X, 0<x < o} Official Ans. by NTA (3)
o 3 Sol. Let the plane be
A(a)=2[Vxdx =202 (X+y+z—1)+A (2x+3y+42-5)=0
0
= (2A+1)X+(3A+1)y +(4r+1)z—(5A+1)=0
A(4)=247 <16 (20+ 1)+ (314 2)y + (41+1)2-(5+1)
1l tothe planex -y +z=0
A(?\.) =2x)\%? 1
13 =h=-7
—A(k)—g:k—4 4 ’
A(4) 5 ~ losg — the required plane isx -z +2 =10
11.  Given that the slope of the tangent to a curve 13.  Which one of the following statements is not
2y a tautology ?
y = y(x) at any point (x,y) is R If the curve (1) (p/\q) >p
passes through the centre of the circle
x? +y? — 2x — 2y = 0, then its equation is : ) (pAg)—>(~p)vQ
(1) x logely| = 2(x — 1)
(2) x logely] = x - 1 (3) p—>(pva)
(3) x* logely| = -2(x - 1)
(4) X logely| = ~2(x - 1) @) (pva)—>(pv(~a))
Official Ans. by NTA (1) Official Ans. by NTA (4)
JEE Exam Solution www.esaral.com 3
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Sol. Tautology 15. The tangent to the parabola y? = 4x at the point
plalparg|(pag)—p where it intersects the circle x* + y? = 5 in the
D1lt!| T T first quadrant, passes through the point :
T|F F T 114 11
FIT| F T D733 @ 17472
FIF| F T
37 13
Tautology 3) i (4) 2
plalpara|~pval|(prg)—=>(~p)vqg Official Ans. by NTA (3)
T T T T T Sol. Given y? = 4x ..(1)
T|F| F F T and x> +y>=5 ..(2)
@DrlT] F T T by (1) and (2)
FIF| F T T = x=landy=2
Tautology equation of tangent at (1,2) to y? = 4x
isy=x+1
PlajpPvarp=pva 16. Let the number 2,b,c be in an A.P. and
T|T| T T
TIF| T T 11 1
@rl7| T T A=|2 b c|.If det(A)e[2,16], thenc
FIF| F T 4 b c?
Tautology lies in the interval :
plalpval~p|pv~a|pvag—-pAa(-a) (1) [2.3)
TIT| T |F| F F (2) (2 + 234 4)
TIE| T |F| T T (3) [3.2 + 2%
@Delr] 7|7 F T (4) [4.6]
FIEl F | T = T Official Ans. by NTA (4)
14. Let f : R > R be a differentiable function _ . .
satisfying f'(3) + f'(2) = 0. Sol. put b——2 in determinant of A
e ) B
- (1+f(3+x)-f(3) ). |A|=C b +12c 86[2,16]
Then |Ing is equal to 4
2 x=0| 1+ f(Z—X)—f(Z) N (C _2)3 e [8, 64]
861 Eﬁ?i = C < [4, 6]
e - .
S 17. If three distinct numbers a,b,c are in G.P. and
Official Ans. by NTA (4) the equations ax? + 2bx + ¢ = 0 and
1
~ dx? + 2ex + f = 0 have a common root, then
li L+1(3+x)-(3) £ which one of the following statements is
Sol. 1Im (1% form)
0 1+f(2-x)-f(2) correct?
002010+ 12) (1) d,e,f are in A.P.
0 x(1+f(2-x)-f(2)) d e f -
using L'Hopital 2) a'p'c ¥Em GP
im f{(3+x)+f'(2-x)
= eLHf'(z_x)+(1+f(2_x)_f(2)) (3) E,E,L are in A.P
s abec
:ef( )If( ) —1 (4) d,e,f are in G.P.
Official Ans. by NTA (3)

JEE Exam Solution www.esaral.com 4
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Sol.

18.

Sol.

19.

Sol.

20.

JEE Exam Solution

a, b, cinG.P.

say a, ar, ar

satisfies ax? + 2bx + ¢ =0 = X = —r

X = —r is the common root, satisfies second
equation d(-r)® + 2e(-r) + f= 0

c 2ce

d————+f=0
= a b

d f 2e
= —+—=—

a ¢ b

The number of integral values of m for which
the equation

(1+m?)x?-2(1 +3m)x+ (1+8m)=0

has no real root is :

(1) infinitely many (2) 2

3) 3 (4)1

Official Ans. by NTA (1)

D<O0

41 +3m)? - 41 +m?)(1+8m)<0

= m2m-1°>0=m>0

If a point R(4,y,z) lies on the line segment
joining the points P(2,-3,4) and Q(8,0,10), then
the distance of R from the origin is :

(1) 2414 (2) 6
(3) /53 (4) 2421
Official Ans. by NTA (1)
4 -y 10-z
2 y+3 z-4
=z2=6&Yy=-2
= R(4, -2, 6)
dist. from origin = \/16+4+36 = 2414
2= 0 (io),
2 2

then (1+ iz+2° +i28)9 is equal to
1) -1 @) 1
3) 0 @) (-1+2i)°

Official Ans. by NTA (1)

Sol.

21.

Sol.

3 i T .. T
Z=—+—=C0S— +1SIN—
2 6

- 7° —0035—+|sm@—_ 341
6 6 2

A cosﬂ + isinﬂ =—
and 3 3

1+i\/§J

2

(1+iz+zs+i28) @_}_@ _'__'ﬁg
- 2 2 2 22 2

_1+i\/§g
o2

J =c0s3n+isin3r=-1

Let f(x):J.g(t)dt , where g is a non-zero

0

even function. If f(x + 5) = g(x), then If(t)dt
0

equals-

(1) i g(t)at @) 5} g(t)dt

X+5 X+5

X+5 X+5

3) J. g(t)dt (4) ZJ. g(t)dt

Official Ans. by NTA (1)

=—£g(U)d(U) = —f(x)
= f(-x)=~f(x)

= f(x) is an odd function

www.esaral.com
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22.

Sol.

JEE Exam Solution

Also f(5 + x) = g(x)
f(5=X)=9(=x) =9(x) = f(5+X)
= fG-x=f5+x)

Now

-5

= f(x-5) - f(-5)
=-f(5-x) +[(5)
= () - f(5+x)

—If dt—jg

5+x 5+x

The tangent and the normal lines at the point

(\/51) to the circle x? + y? = 4 and the x-axis

form a triangle. The area of this triangle (in
square units) is :

ol

1
® 3 @

i

1
® 7 @

Official Ans. by NTA (4)

/ P(\3, 1)

Q/ \T
Given x* +y? =4
equation of tangent

3x+y=4 ..(1)

23.

Sol.

24.

Sol.

25.

Equation of normal

x_\/éyzo ..(2)
. 4
Coordinate of T| —,0
&)

2
.. Area of triangle = =ﬁ

In an ellipse, with centre at the origin, if the
difference of the lengths of major axis and
minor axis is 10 and one of the foci is at

(0,5\/§ ) then the length of its latus rectum is:

W10 (28 (3) 5 (4) 6
Official Ans. by NTA (3)
X2 2
Let equation of ellipse ?+ bl
2a—-2b =10 (1)
ae =53 -(2)
2

2,

a
b? = a%(1 - €?)
b2 = a2 — a2e?
b2 = a2 -25x3
=b=5anda=10

=1

2(25)
~. length of L.R. = 0
If f(1) =1, f'(1) = 3, then the derivative of
FFFO) + (f(x))* at x = Liis :
(1) 12 (2) 33 (3) 9
Official Ans. by NTA (2)

y = f(F(FO) + (F(9)°

—z = f'(FAFCINF(FONF(X) + 2f(x)f'(X)
= f'MFOFQ) + 2f(2)f'(2)
=3x5x3+2x1x3

=27+6
=33

|fj

where C is a constant of integration, then the
function f(x) is equal to-

=5

(4) 15

1

— =Xf(X )(1+x6)5 +C

1+x

1 3
(1) o (2) Z

®) "o

Official Ans. by NTA (4)

www.esaral.com
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Sol.

26.

Sol.

JEE Exam Solution

J'—B m i 6)2/3 =Xf(X)L+x°)"* +c
+X

'[Lmzxf(x)(l+x6)”3+c
x7(16+1)
X
Let t=—7+1
dt:_—?dx
X
_1 ﬂ _1t1/3
6 t2/3 2
1 1 13 1 (1+X6)1/3
=75 o6 1 =75 2
2\ X 2 X
1
. X)=———
- f(x) Ve

Suppose that the points (h,k), (1,2) and (-3,4)
lie on the line L4. If a line L, passing through
the points (h,k) and (4,3) is perpendicular to L,

then —

h equals :

1 1
(2) 7 (3) 3

Official Ans. by NTA (3)

1) 3 (4) 0

(hk)y (12 (=34

1

(4.3)

L,

equation of L is

= 1x+5
y 2 2
equation of L, is
y=2x-5
by (1) and (2)
X=3
y=1=>h=3 k=1

(1)

(2)

> | x
w|

27.

Sol.

28.

Sol.

Let f : [-1,3] —» R be defined as

X|+[x] . -1<x<1
f(x)=2 x+[x] , 1<x<2
x+[x] , 2<x<3 '

where [t] denotes the greatest integer less than
or equal to t. Then, f is discontinuous at:
(1) four or more points

(2) only one point

(3) only two points

(4) only three points

Official Ans. by NTA (4)

—(x+1) , -1<x<0
X , 0<x«<1
f(x)=1 2x . 1<x<?2
X+2 , 2<x<3
X+3 X=3

function discontinuous at x = 0,1,3

Two vertical poles of heights, 20m and 80m
stand a part on a horizontal plane. The height
(in meters) of the point of intersection of the
lines joining the top of each pole to the foot of
the other, from this horizontal plane is :

(1) 12 (2) 15

(3) 16 (4) 18

Official Ans. by NTA (3)

80m

20

X, X,
by similar triangle
h 80
X_1:X1+X2 (1)
h 20
by X_2:X1+X2 .(2)
by (1) and (2)
X2

Z2._¢»
Xl

or Xp = 4%,

h_ 80

X, - 5X,
or h=16m

www.esaral.com



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios

¥Saral

JEE | NEET | Class 8 - 10 Download eSaral APP 5 (4

29.

Sol.

30.

JEE Exam Solution

The number of four-digit numbers strictly greater
than 4321 that can be formed using the digits
0,1,2,3,4,5 (repetition of digits is allowed) is :
(1) 288 (2) 306 (3) 360 (4) 310
Official Ans. by NTA (4)
(1) The number of four-digit numbers Starting
with 5 is equal to 6% = 216
(2) Starting with 44 and 55 is equal to
36x2=72
(3) Starting with 433,434 and 435 is equal to
6x3=18
(3) Remaining numbers are
4322,4323,4324,4325is equal to 4
so total numbers are
216 + 72 + 18 + 4 = 310
The height of a right circular cylinder of
maximum volume inscribed in a sphere of
radius 3 is

2
W25 @3 @6 @3V

Official Ans. by NTA (1)

Sol.

h
r
0
a
h = 2rsind
a = 2rcoso
v = 7i(r cosB)?(2r sind)
v = 21r3cos20sind
dv_ nr’ (—2 cos0sin? 0+ cos® 9) =0
do
1
tan0=—
or NG
1
.. h=2x3x—
' J3
243

www.esaral.com 8
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