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FINAL JEE-MAIN EXAMINATION — JANUARY, 2019
Held On Thursday 10th JANUARY, 2019
TIME: 9:30 AM To 12 :30 PM

1. Consider a triangular plot ABC with sides put x = 3 in equation (3) :
AB=7m, BC=5m and CA=6m. A vertical '3y =6 e
=x3-5 2 6
lamp-post at the mid point D of .AC subtends f(z)f(:)g _X20 N :++6 z jz
an angle 39 at B. The height (in m) of the 3. If a circle C passing through the point (4,0)
lamp-post is: touches the circle x2 + y2 + 4x — 6y = 12
2 3 externally at the point (1, —1), then the radius
)73 @ V2L 3) 5V21 @)oo |
3 2 of C is :
Ans. (2) M V57 (24 3) 25 @5
Sol. Ans. (4)
Sol. x2+y2+4x—-6y—12=0
Equation of tangent at (1, —1)
X—-y+2x+1)-3y-1)-12=0
3x -4y -7=0
BD = hcot30° = h+/3 .. Equation of circle is
xX2+y2+4x-6y-12)+ ABx—-4y-7)=0
2 2 2 2
So, 72+ 5 _2(h\/§) +3%) It passes through (4, 0) :
= 37 =3h2 +09. (16 +16 - 12) + A(12-7) =0
= 3h2 =28 = 20+A05)=0
= A=-4
28 2
- h:«/?:?/i . (Q+y2+4x—6y—12)—4(Bx—4y—T)=0
or x2+y2-8x+ 10y + 16 =0
2. Let f : R—>R be a function such that .
Radius = /16 +25-16 =5
f(x) = x3+x2f'(1) + xf"(2)+f"'(3), xeR.
4. In a class of 140 students numbered 1 to 140,
Then f(2) equal :
(1) 8 2) 2 3) 4 ) 30 all even numbered students opted mathematics
course, those whose number is divisible by 3
Ans. (2) .
Sol.  f(x) = x* + x2f(1) + xf'(2) + £"(3) opted Physics course and theose whose
= f'(x) = 3x2 + 2xf'(1) + f'(X) ... (1) number is divisible by 5 opted Chemistry
= f"x)=6x+2f(1) ... ) course. Then the number of students who did
= fMfx=6 .. (3) not opt for any of the three courses is :
put x = 1 in equation (1) : (1) 102 (2) 42 3) 1 (4) 38
f[(my=3+2L+ 2 ... 4)
. . Ans. (4)
put x = 2 in equation (2) : Sol. Let n(A b £ student ted
Q) =12 4200 (5) ol. Let n )' = number of students opte
. ) Mathematics = 70,
from equation (4) & (5) : .

, , n(B) = number of students opted Physics = 46,
oS =12 27 C ber of stud d Chemi
= 3£(1) = 15 n(zé = number of students opte emistry
= f()=-=5 = f'Q)=2 ... -

i '@ (2) A A B) = 23,
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nB N C) =09,

n(A N C) = 14,

n(A NnB N C) =4,

Now n(A U B U C)

=n(A) + n(B) + n(C) — n(A nB) —n(B N C)
-nANnC)+nAnBNCOC)

=T70+46 +28-23-9-14+4 =102

So number of students not opted for any course
= Total - n(A W B U C)

= 140 - 102 = 38

The sum of all two digit positive numbers which
when divided by 7 yield 2 or 5 as remainder

is :

(1) 1365 (2) 1256 (3) 1465 (4) 1356
C))

S 2+13

> (Tr+2)= 7. x6+2x12

r=2

=7 x90 + 24 = 654

13
Z(7r+5):7(1_;13j><13+5><13:702
r=1

Total = 654 + 702 = 1356
Let a=2i+,j+3k, b=4i+(3-2,)j+6k and
c=3i+ 63 +(A, - 1)1A< be three vectors such that

b=25 and 3 is perpendicular to ¢. Then a
possible value of (A;,A,,A3) is :-

1 1
ok w1

(3) (1,3,1) 4) (1,5,1)

(2)

41+ (3—1,)j+6k =4i+2%,j+6k

= 3-A=2=>20+A, =3 (1)
Given 36=0

= 6+6A, +30;-1)=0

=20 +M=-1 . 2)

Now (A, Ay, A3) = (Ay, 3 = 2A;, =1 — 2))

Now check the options, option (2) is correct
The equation of a tangent to the hyperbola
4x2-5y2 = 20 parallel to the line x—y = 2 is :

(D) x-y+9 =0
2) x-y+7 =0
3) x-y+1 =0
4) x-y-3=0

Ans.

Sol.

Ans.
Sol.

Ans.

Sol.

www.esaral.com

3

H bol X 1
T _——_——=
yperbola 5 4

slope of tangent = 1

equation of tangent y=x++/5-4

> y=x=1

=>y=x+lory=x-1

If the area enclosed between the curves y=kx2

and x=ky2, (k>0), is 1 square unit. Then k is:
1 2 J3

hpE @F O &b

1)

Area bounded by y? = 4ax & x2 =4by, a,b# 0

16ab

3

is

1
by using formula : 4a :E =4b,k>0

6L L
1
- k*==
3
1
k=L
DG
2 <
Let (o= max{xbxt), Ixis2
8=21x], 2<x[<4

Let S be the set of points in the interval (—4.,4)
at which f is not differentiable. Then S:

(1) is an empty set

(2) equals {-2, -1, 1, 2}

(3) equals {-2, -1, 0, 1, 2}

(4) equals {-2, 2}

3)
8+2x, 4<x<-2
x2, 2<x<-1
fx)=<|x], -1<x<l1
x2, 1<x<2
8-2x, 2<x<4
e +
,87( /q’u
[ 2 //% H
AN ;
PN | E
P DNyt
I R 1 2 4

f(x) is not differentiable at x = {-2,-1,0,1,2}
= S={2,-1,0,1, 2}
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10.

Ans.

Sol.

11.

Ans.

Sol.
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If the parabolas y2=4b(x—c) and y2=8ax have
a common normal, then which one of the = 20=nmt— nel
following is a valid choice for the ordered triad -
0=—=+—
(a,b,c) = > TR
1 T T
—,2,3 0=—,———
(D) (1, 1,0 ©) (2 j = 0=0.0 2
T
1 Sum of solutions —
3) (g,loj 4) 1, 1, 3) 2
12. Let z; and z, be any two non-zero complex
(1,2,3,4) numbers such that 3|z,| = 4 |z,].
Normal to these two curves are
3z, 2z
If z=—L+=2 then :
y = m(X — ¢) — 2bm — bm?3, z= en :
Z, 3%,
y = mx — 4am — 2am3
If they have a common normal 1) |z | H (2) Re(z) = 0
(c + 2b) m + bm3 = 4am + 2am3
Now (4a — ¢ — 2b) m = (b — 2a)m3 3 1 _ 0
We get all options are correct for m = 0 3) |zl (4) Im(z) =
(common normal x-axis) Ans. (Bonus)
Ans. (1), (2), 3), 4) Sol. 3|z| = 4|z,
Remark :
: . lz,|_4
If we consider question as — 5
If the parabolas y? = 4b(x — ¢) and y? = 8ax |2, |
have a common normal other than x-axis, then |3z, | _
which one of the following is a valid choice for = |2z, |
the ordered triad (a, b, ¢) ? 37
a ..
When m # 0 : (4a — ¢ — 2b) = (b — 2a)m? Let Z:a:2cose+21sm6
2
m=—% 2505 52 3z, 2z, 1
2a—b 2a—-b Z:2—+3—:a+_
Now according to options, option 4 is correct Za O a
T 5 3.,
The sum of all values of € 0’5 satisfying =_cosf "'5151“9
6in® 20+ cos* 2622 S - Now all options are incorrect
4 Remark :
P 31 51 There is a misprint in the problem actual
(1) P (2) m 3) ) @) 4 problem should be :
1) "Let z, and z, be any non-zero complex
number such that 3|z,| = 2|z,|.
220 + cos$20 = ee(o Ej
SIESD F coSTD =4 2 It =34 2% then"
2z, 3z,
3
= 1 — cos226 + cos*20 =2 Given
4 5 _ 3|z)| = 2|z,
= 4co0s*20 — 4cos226 + 1 =0
= (2c08220 - 1)2=0 3z,
Now =1
1 i 22,
— c0s°20=—=cos’—
4
www.esaral.com 3
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Ltﬁza:cose+isin9 s (o 3Y
© 2z, Distance =4|t" +| t 3
3z, 2z,
Z‘2_Z2+3_Z1 =\/t4—2t2+%=\/(t2—1)2+§
:a+l:2cose .. . . 5 5
a So minimum distance is 1 27
w Im(z) =0
Now option (4) is correct. 15. Consider the  quadratic  equation
13. If the system of equations (c=5)x2-2¢x + (c—4) = 0, c#5. Let S be the set

of all integral values of c¢ for which one root of
the equation lies in the interval (0,2) and its
X+2y+3z =9 other root lies in the interval (2,3). Then the
number of elements in S is :

() 11 2) 18 3) 10 “4) 12
has infinitely many solutions, then B—o equals: | Ans. (1)

X+y+z =5

x+3y+az =

(H 5 (2) 18 3) 21 4) 8 \ /
Ly 11 Let f(X) = (c — 5)x2 — 2cx + ¢ — 4
Sol. D=|1 2 3/=0 1 2 |=(a-D)-4=(a—5) Lo fOfr)<0 (D)
1 3 o 02 a-1 & fQf3 <0 .. 2)
from (1) & (2)
for infinite solutions D=0 = a =5 (c-dc-24)<0
& (c-24)4c-49) <0
5 49
D, =0=19 =0 = 7<c<24
B 3 5 soos={13, 14, 15, ..... 23}
Number of elements in set S = 11
0 0 1
1 -1 3=0 i _"C, )_k
= | - 16. 20 2 =757, then k equals :
B—IS -2 5 i-1 L Ci + Ci—IJ 21
(1) 200 (2) 50 (3) 100 (4) 400
= 2+B-15=0=p-13=0 Ans. (3)
— — — 3
on_B = 13_we get D, =D, =0 <ol i 0e _k
a = 5, B = 13 U — 20(‘:i +20 Ci71 21
3
14. The shortest distance between the point (E,Oj eI -
and the curve y =+/x,(x >0) is : = izl( ', J 21
Js 5 3 NE) 20( i )* k
1) — 2) — 3) < 4) — — | =—
()2 ()4 ()2 ()2 3;21 o
Ans. (1) 1 {20(21)}2 k
= 3 =—
Sol. Let points (20) 2, 1),t>0 ) 2 21
2 = 100 = k

JEE Exam Solution www.esaral.com 4
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17.
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Sol.

18.

Ans.

Sol.
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Let deR, and
2 4+d (sin@)—2
A=|1 (sin©) +2 d
5  (2sin@)—d (-sin@®)+2+2d|

0€[0,2n]. If the minimum value of det(A) is 8,
then a value of d is :

(1) -7 22(V2+2)
(3) -5 @ 2(V2+1)
3)

=2 4+d sin@ —2
detA =| 1 sin®+2 d

5 2sin6-d -sin60+2+2d
(R, > R; +R; -2R))

1 0 0

=1 sin0+2 d

5 2sinO-d 2+2d-sin0

=(2+sin0)(2+2d —sin 0) —d(2sin 0 —d)

=4 + 4d —2sin0 + 2sin0+2dsinO — sin26-2dsin6+d2
=d? + 4d + 4 - sin20

=(d + 2)2 — sin20

For a given d, minimum value of

det(tA)= d+2)2-1=8

= d=1or-5

If the third term in the binomial expansion of

5
(1+xl°g2") equals 2560, then a possible value

of x is :

1 1
M2z @y G4z By
@

(1 + Xlogzx )5

!

=7C,.(x"2)* =2560

10.x%'°82* = 2560

2logy x
X 22

=256
2(log,x)? = log,256
2(log,x)? = 8
(logx)? = 4

e

= log,x =2 or -2

x=4or L
4

19. If the line 3x + 4y — 24 = 0O intersects the x-axis
at the point A and the y-axis at the point B, then
the incentre of the triangle OAB, where O is the
origin, is
G4 @22 A4 WD &3

Ans. (2)

Sol. \

(0,6)

3x+dy=24
(0,0) (8,0)
3r+4r—24‘ .
5

Tr — 24 = +5r
2r =24 or 12r + 24
r = 14, r=2
then incentre is (2, 2)

20. The mean of five observations is 5 and their
variance is 9.20. If three of the given five
observations are 1, 3 and 8, then a ratio of other
two observations is :

(14:9 (2)6:7
3)5:8 4)10:3
Ans. (1)
Sol. Let two observations are x; & X,

S

mean=?=5 =1+3+8+x,+x,=25

=X+ x,=13

..(D
2%
variance (62) =? -25=9.20

= > xI=171

= X +x;=97
by (1) & (2)
(X; + X9)2 — 2x;X, = 97
or x;X, = 36
X1 1% =4:9

www.esaral.com 5
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21. A point P moves on the line 2x — 3y + 4 = 0.
IfQ(1,4) and R(3,-2) are fixed points, then the
locus of the centroid of APQR is a line :

2
(1) parallel to x-axis  (2) with slope —

3
. 3 .

(3) with slope 5 (4) parallel to y-axis
Ans. (2)
Sol. Let the centroid of APQR is (h, k) & P is

(o, B), then 23.

a+1+3:h and B+4—2:k

3 3
o= (3h - 4) B = (k- 4)

Point P(a, B) lies on line 2x — 3y + 4 =0
2B3h-4)-3Bk-2)+4=0
= locus is 6x — 9y + 2 =0

d 3 1 -T T
2. If LA——y=— ,xe(—,—], and Ans.
dx cos"x cos” X 3°3 Sol.

T4 _r
y A RER then Y 4 equals :

1y L 2 L
()3 ()3
3—i 4 Lo
(3) 3 ()3
Ans. (1)

d
Sol. o +3sec’ x.y =sec” X

dx 24.
IF _ e3jsec2xdx :e3tanx
or y'GSIanx — jSCCz X‘CStande
3tan x 1 3tan x
or y.e 256 +C (D) Ans.
Sol.
Given
(E)_i
Y 4 3
4
—e’==—e’+C
3
C=el

JEE Exam Solution www.esaral.com

T
Now put x = 1 in equation (1)

(4
4) 3
The plane passing through the point (4, —1, 2)

X+2 y-2 z+1
-1 2

and parallel to the lines

x=2 y-3 z-4

and 1 > 3 also passes through
the point :

1 -1, -1, -1) 2) -1, -1, 1)
3,1, -1n @ @a,1,1n

4)

Let n be the normal vector to the plane passing
through (4, —1, 2) and parallel to the lines L; & L,

ik
then n=3 -1 2
1 2 3
L fi=-71-7j+7k
Equation of plane is
-1x-4)-1ly+DH)+1(z-2)=0
TX+y-z-1=0
Now check options

b
Let I=J.a (X4 —2x2)dx . If T is minimum then

the ordered pair (a, b) is :

(1) (—~/2,0) @ (~V2.42)
3 (02) @ (V2.+2)
(2)

Let f(x) = x2(x2 - 2)

As long as f(x) lie below the x-axis, definite
integral will remain negative,

so correct value of (a, b) is (—\/5,\/5) for
minimum of I
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25.

Ans.

Sol.

26.

Ans.

Sol.
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If 5, 5r, 5r2 are the lengths of the sides of a

triangle, then r cannot be equal to :

(1) 3 (2) 3 (3) > 4) !
2 4 4 4

C))

r = 1 is obviously true.

LetO<r<1

= r+r>1

=>1r2+r-1>0

G S

“1-+5 —14+5
2

2

NESN

2

orr>

<r<l1

Whenr > 1

J5+1 1
=

>—>1
2 r

re[ﬁ—l \B+1J

>

2 2

Now check options

Consider the statement : "P(n): n2—n + 41 is
prime." Then which one of the following is
true?

(1) P(5) is false but P(3) is true

(2) Both P(3) and P(5) are false

(3) P(3) is false but P(5) is true

(4) Both P(3) and P(5) are true

@)

P(n) : n2 — n + 41 is prime

P(5) = 61 which is prime

P(3) = 47 which is also prime

27.

Ans.

Sol.

28.

Ans.

Sol.

Let A be a point on the line

F=(1-3w)i+@-1j+@2+5wk and B(3, 2, 6)
be a point in the space. Then the value of p for
which the vector AR is parallel to the plane

x—4y+3z=1is:

B L S |
my @ B @y

3)
Let point A is
(1=3)i +(u=-Dj+2+ 5wk
and point B is (3, 2, 6)
then AB=(2+3wi+GB—p)j+@4-5wk
which is parallel to the plane x — 4y + 3z =1
L2+ 3u—-12+4u+12-15u=0
8u=2
_
H=y
For each teR, let [t] be the greatest integer less
than or equal to t. Then,

(= x| +sin|1-x |)sin(g[1—x]j

[1-x|[1-x]
(2) equals 1
(4) equals O

lim
x—1+
(1) equals -1

(3) does not exist

4)

(1—|x|+sin|1—x|)sin(g[1—x])
[1—x|[1-x]

lim

x—>1t

_lim (1-x)+sin(x —1) Sin( L (_Dj
it (x=1)(=1) 2

L _sin(x—l) = (1 — 1Y 1) =
_thl[l —(x—l) J( D=0-D(1)=0

www.esaral.com
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29. An unbiased

a head then a

the sum of the numbers obtained on them is
noted. If the toss of the coin results in tail then
a card from a well-shuffled pack of nine cards
numbered 1,2,3,...,9 is randomly picked and the
number on the card is noted. The probability
that the noted number is either 7 or 8 is :

B
()36

3

(

Ans.

172

172

Sol.

1

30.

P(A) =L x il
2736 2

Let n>2 be a natural number and 0<0<m/2.

coin is tossed. If the outcome is | Ans.
pair of unbiased dice is rolled and

Sol.

15
4 =

SRR
36 72 72

H — Sum 7 or 8 :>£
36

T — Number is 7 or 8 =

1.2 19

X— =
9 72

1

Thenj (sin” 6 —sin 0)" cosede is equal to :
sin"*' @
(Where C is a constant of integration)
n+l
n 1 n
1 1- +C
) nz—l[ sin"”GJ
n+l
n 1 n
2 1- +C
@ n2+1( sin"_leJ
n 1 %
3 1- +C
) nz—l[ sin"_leJ
n 1 %
4 1+ +C
@ nz—l[ sin"_leJ

JEE Exam Solution
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3)
s.n o 1/n
J-(sm 0 .smle) cosede
sin"" 0
1/n
sine(l— - :4 )
s o)y
sin"" 0
1
Put 1- =t
ut sin"™'0
-1
So (r.1 )cos6d6:dt
sin

1 1/
— | (t)""dt
Now ——[(©

1
O

n

[

_ 1
T (n-1)

1

in"'o

;H
j +C
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