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FINAL JEE-MAIN EXAMINATION — JANUARY, 2019
Held On Thursday 10th JANUARY, 2019
TIME: 2:30 AM To 5:30 PM

If the point (2, o, B) lies on the plane which passes
through the points (3, 4, 2) and (7, 0, 6) and is
perpendicular to the plane 2x — 5y = 15, then 2a.
— 3B is equal to :-
(H 5 ) 17
C))

Normal vector of plane

3) 12 @7

i ik
=2 -5 0=—4(5§+2j—312)
4 —4 4

equation of plane is 5(x—7)+ 2y-3(z— 6) =0

S5x +2y-3z=17

Let o and [ be the roots of the quadratic equation
x2sin 6 — x (sin O cos 6 + 1) + cos 6 =0

2 )
(0 < 0 <45°, and a. < B. Then Zka +(Bn)J
n=0

is equal to :-
" 1 N 1
1—cos® 1+sin®
) 1 N 1
1+cos® 1-sinb
1 1
) T cos0 T+sin0
1 1
4)

I+cos® 1-sin0

1)

D = (1+ sinO cosB)2—4sinBcosO= (1-sinb cosO)?
= roots are 3 = cosecO and o = cosO

n=0 n=0

:i[an [—%jngi(cose)n+Zn:(—sin9)n

1 1
= +
1—cos® 1+sin0

Let K be the set of all real values of x where the

function f(x) = sin |x| — |x| + 2(x — 1) cos |x| is not
differentiable. Then the set K is equal to:-

(D) {r} (2) {0}
(3) ¢ (an empty set) (4) {0, =}
3)

Sol.

Ans.

Sol.

Ans.

Sol.

f(x) = sin|x|-x| + 2(x — ®) cosx

. sin|x| — [x] is differentiable function at x=0
~k=¢

Let the length of the latus rectum of an ellipse with
its major axis along x-axis and centre at the origin,
be 8. If the distance between the foci of this ellipse
is equal to the length of its minor axis, then which
one of the following points lies on it ?

(1) (443, 243) @) (443, 242)
3) (442, 2V2) @) (442, 243)

(2)
2
2b =8 and 2ae =2b
a
. dloe2=¢e =e¢ !
—>—=¢ . = =
N an e2=¢e NG
—~b=42 and a=8
2 2
tion of ellipse is — +-—=1
s0 equation of ellipse is 7+

If the area of the triangle whose one vertex is at
the vertex of the parabola, y2 + 4(x — a%)=0 and
the other two vertices are the points of intersection
of the parabola and y-axis, is 250 sq. units, then
a value of 'a' is :-

(1) 545
4
Vertex is (a2,0)

(2) (10)3 (3)5213) (45

y2=—(x —a?) and x = 0 = (0, +2a)
. o1 2
Area of triangle is =E.4a.(a ): 250

=a’=1250ra=5
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dx Ans. (Bonus)
. Th | Is :-
6 ¢ integra I“/ﬁ sin 2x (tan” X + cot’ X) equa 1- 0<x<l
1 |X—l| N X<
(5] e e
(1) 4 — >1
10( 03/) — X
@ 5(4 N,

L3
4 o I \/’_f(x)
1

@) 5 —tan ! [9_\6] <
Ans. (1) = f(x) is not injective
/4 dx but range of function is [0,%0)
Sol. 1= ,[ sin2x(tan5 X + cot’ x) Remark : If co-domain is [0,00), then f(x) will be
e surjective
17 tan® x sec? x dx 9. LetS={1,2,.... , 20}. A subset B of S is said
=5 | 777\ PuttanSx=t to be "nice", if the sum of the elements of B is 203.
2 (1 +tan ) Then the probability that a randomly chosen subset

of S is "nice" is :-

1 l(n L1
=16 | e :E(Z‘“‘“ ﬁ} DWow @D5n Bsw G om
s 920 220 220 220
%) Ans. (2)
7. Let (x+ 100+ (x — 10)0 = ap+ a,;x + a,x2 + ..... Sol. 7,
1,6 5
“ 3 . 25 P="%
+ as x>0, for all xeR, then ° " is equal to:-
0 34
(1) 12.50 (2) 12.00 (3) 12.75 (4) 12.25 124
Ans. (4) 10. Two lines x-3 _y+l_z-6 and
Sol. (10 + x)59 + (10 — x)30 1 3 -1
= ay = 2.59C,10%, a; = 2.10% X;—S = y_62 = Z;3 intersect at the point R. The
a, _ E 1225 reflection of R in the xy-plane has coordinates :-
a, 10’ ' (1) (2, 4,7 (2) (-2,4,7)
. , (3) 2,4, -7 4) 2, -4,7)
8. Let a function f : (0, ) — (0, ) be defined by Ans. (3)
) = 1_1 Then f is - Sol. PointonL; (A +3,3L =1, -\ + 6)
) Pointon L, (7p -5, -6 + 2, 4u + 3)
(D I“Jef’tfve only —~h+3=Tu-5 ()
(2) Not 1r?Je‘ct1\fe but it is surjectl've ‘ -1 =6y +2 (i) = A =1, p=l
(3) Both injective as well as surjective point R(2,4.7)

(4) Neither injective nor surjective Reflection is (2.-4,-7)
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11. The number of functions f from {1, 2, 3, ..., 20}
onto {1, 2, 3, ....., 20} such that f(k) is a multiple
of 3, whenever k is a multiple of 4, is :-

(1) (15)! x 6! (2) 56 x 15
3) 5! x 6! (4) 65 x (15)!
Ans. (1)

Sol. f(k)=3m(3,6,9,12,15,18)
fork=4,8,12,16,20 6.5.4.3.2 ways
For rest numbers 15! ways
Total ways = 6!(15!)

12. Contrapositive of the statement 14.
"If two numbers are not equal, then their squares
are not equal." is :-

(1) If the squares of two numbers are equal, then

the numbers are equal.
(2) If the squares of two numbers are equal, then

the numbers are not equal. Ans.
(3) If the squares of two numbers are not equal,

then the numbers are equal. Sol.

(4) If the squares of two numbers are not equal,
then the numbers are not equal.

Ans. (1)
Sol. Contrapositive of p — q is ~q = ~p
13. The solution of the differential equation, 15.
d
dy =(x— Y) when y(1) = 1, is :-
2—%
log, | —=2(y -1
(1) log,|>—1=2(y-1)
2—-x
2) log, =X-y Ans.
2-y
Sol.
I+x—-y
—-lo =X+y-2
®) ge1—x+y‘ Y
I-x+y
—-lo =2(x—-1
(4) —log, 1+X_y‘ (x=1)
Ans. (4)
Sol t b &
o XY AT dx
da dt
:1—&4 :>_[ _tz_jldx

JEE Exam Solution www.esaral.com

1 _
1. 1+x-y
1-x+y

> JZX"'}“ given y(1)=1

:%Kn(l):l+k:>k:—

:>£n[1+x YJ 2(x-1)

1-x+y

:—Kn[l_x-i-yJ:Z(x—l)

I+x-y
Let A and B be two invertible matrices of order
3 x 3. If det(ABAT) = 8 and det(AB-1) = 8, then
det (BA-! BT) is equal to :-

1 1
(1) 16 @ 16 S @1
(2)

|A|2.|B| = 8 and H:8 = |A| =4 and |B|:l
B 2
1

1 1
. det(BA-1.BT) :Z XZZE

x+1
fj — dx=f(x2x =14 C  where Cis a

constant of 1ntegration, then f(x) is equal to :-

1) 3x+4) @) 5+
() 3(x+2) @ x4
1)
N2x—1=t=2x—1=t> = 2dx =2t.dt
t2+1_'_1
x+1 2 t*+3
dt = d
J‘x/2x 1 J t ta '[ 2 '

:%(t—;+3tj :é(t2 +9)+c

= 2x—l(2x%61+9J+c: 2x—l(X;4J+c
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16.

Ans.

Sol.

17.

Ans.

Sol.

18.

Ans.

Sol.

19.

Ans.
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A bag contains 30 white balls and 10 red balls. 16
balls are drawn one by one randomly from the bag
with replacement. If X be the number of white balls

drawn, the mean of X is equal
standard deviation of X
to :-
43
(1) 4 (2 Y B) 43 @ 32
3)

30
p (probability of getting white ball) = m

1
—— andn =16
4 4

3
mean =np = 16.2212

and standard diviation

31
=/npq =,[16.2.= =3
P 4°4 V3

Ifin a parallelogram ABDC, the coordinates of A,
B and C are respectively (1, 2), (3, 4) and (2, 5),
then the equation of the diagonal AD is:-
M5Sx+3y-11=0 2)3x-5y+7=0
B)3x+5y-13=0 @4 5x-3y+1=0
4)

co-ordinates of point D are (4,7)

= line ADis5x -3y +1=0

If a hyperbola has length of its conjugate axis equal
to 5 and the distance between its foci is 13, then
the eccentricity of the hyperbola is :-

13 13 13
(12 (2) 3 (3) ) 4) D
4)
2b = 5 and 2ae = 13
b2=a%e2-1) = 22@—32
4 4

=a=6 33:2

B 12

The area (in sq. units) in the first quadrant bounded
by the parabola, y = x2 + 1, the tangent to it at the
point (2, 5) and the coordinate axes is :-

14 187 37 8
(D 3 @) B 3) P 4 3

3

Sol.

20.

Ans.

Sol.

21.

Ans.

Sol.

5)=21

24
Let /31 + j, i+ \/53 and Bi + 1- B)j respectively
be the position vectors of the points A, B and C

with respect to the origin O. If the distance of C
from the bisector of the acute angle between OA

3
and OB is ﬁ , then the sum of all possible values
of B is :-

12 @21 33 “ 4
(2)
Angle bisector is x —y =0
_p-0-p) s

NI
=[2B-1=3
=p=2o0r—1

a-b-c 2a 2a

It 2b b—c—a 2b

2¢ 2c c—a-b

=(a+b+c)x+a+b+c)2 x =0 and
a+ b+ c=#0, then x is equal to :-
(1) (a+b+c¢) 2)2(a+b+0)

(3) abc (4) -2(a+b+c)
4)
a—-b-c 2a 2a

2b b-c—-a 2b

2c 2c c—a—b

R, >R +R, +R;
a+b+c a+b+c a+b+c
=| 2b b—c—-a 2b
2c 2c c—a—b
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1 0 0 g2_c=432:> C=(g2—432)
=(a+b+0)|2b —(atb+c) 0 Putting in equation (1)

2c 2c c—a-b =42 +4f + g2 - 4a2=0
=(@a+b+c)a+b+c) = x2+4y +4(b2-a?) =0, it represent a parabola.
=>x=-2a+b+c¢) 24. If 19th term of a non-zero A.P. is zero, then its

22, LetS,=1+q+q?+ ... + qn and (49th term) : (29th term) is :-
2 n
1)3:1 2)4:1 2:1 4)1:3
S EIENEES) S EEe) W3 @e Gl @
2 2 2 Ans. (1)

where q is a real number and q # 1. | Sol. a+ 18d=0 (D

If lOICI + 101C2.Sl + ...... + IOICIOI'SIOO = (x,Tloo,
then o is equal to :-
(1) 2100 (2) 200 (3) 2% (4) 202

a+48d -18d+48d 3
a+28d —18d+28d 1

Ans. (1) f(x) = X d-—x
SOl. lOICI + lOICZSl + ... + IOICIOISIOO 25. Let (X)_\/a2 +X2 _’\/b2 +(d—X)2 ’ XER’
=aT
0ic, 1—?-0101C2(1 £ Q)+ 0C(1 +q+ )+ where‘ a, b and d are non-zero real constants.
..... + 101C 0/ (1 + q + ..... + ql00) Then :- .
(1) f is a decreasing function of x
101 ; . . . .
l1+q (2) f is neither increasing nor decreasing
1- > function of x
=z0 1— (3) f' is not a continuous function of x
(1-q) (4) f is an increasing function of x
= lOlCl(l _ q) + 101C2(1 _ q2) + Ans. (4)
----- + lOlClOl(l - quI)
101 X d-—x
I+q Sol. f(x): S,
= —_ — 2 2
20([1 ( 5 j ] Ja? +x \/b +(d-x)
2 2
= (2101 - 1) = (1 + "0 - 1) ) =—2 P Sovxer

:2‘*[1—(”7‘*)101] () (b o)

f(x) is an increasing function.

101 101 26. Let z be a complex number such that
101 l+q l+q
= 27| 1= ) =20 1~ ) |z| + z=3 + i (wherei= /_1 ). Then |z] is equal

— o = 2100 to :-
23. A circle cuts a chord of length 4a on the x-axis
and passes through a point on the y-axis, distant (1) 2 () E 3) @ 4) é
2b from the origin. Then the locus of the centre 4 4 3 3
of this circle, is :- Ans. (4)
(1) A hyperbola (2) A parabola Sol. |z|+z=3+1i
(3) A straight line (4) An ellipse z =3 [+i
Ans. (2) o Let3—|d=a=|=(G-a)
Sol. Let equation of circle is
X2+ y2 4+ 2fx + 2fy + e = 0, it passes through = z=a+i:>|z| =+a’ +1
(0, 2b)
= 0+4b2+2g x 0+ 4f +c=0 o ia_facale ] a=s22
=4b2+4f +c=0 (1) 6 3

24/ g* —c =4a ...(ii)

=|z]=3-

SN

kl
3
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27. All xsatisfying the inequality
(cot-1 x)2—7 (cot-1 x) + 10> 0, lie in the interval:-
(1) (o0, cot 5) U (cot 4, cot 2)
(2) (cot 5, cot 4)
(3) (cot 2, )
(4) (oo, cot 5) U (cot 2, o)
Ans. (4)
Sol. cotlx>5, cotlx<?2
= X < cot5, x > cot2

b+c c+a a+b

28. Given TERET 3 for a AABC with
cosA cosB cosC
usual notation. If o = B = , then

the ordered triad (o, B, y) has a value :-

(1) (3, 4,5 (2) (19, 7, 25)
3) (7, 19, 25) 4) (5, 12, 13)
28. Ans. (3)

Sol. b+c=11A,c+a=12A,a+b =131
=a=7A b=06A, c=5A

(using cosine formula)

COosA :l,cosB ZQ,COSC :§
5 35 7

oa:P:y=>7:19:25

JEE Exam Solution

29. Letx,y be positive real numbers and m, n positive
integers. The maximum value of the expression
x"y" '
1+ (14 y™) 85

1 1 2 1 3 mra 4) 1
Hms @7 B @
Ans. (2)
x"y" 1 1
Sol. = N = <—
(1+x )(1+y ) (Xm+1m)[yn+an 4
X y
using AM > GM
xcot(4x)
30. 0 sin? x cot? (2x) X cot? (2%) is equal to :-
(12 2)0 (3)4 1
2
i X tan 22x a2
xtan” 2x 4x
im ——=1lim — =1
Sol. x>0 tan4xsin” x Ho(tanélxj [sm xj 2
4x — |x
4x X
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