¥Saral

JEE (Main) Examination-201 9/Evening Session/10-01-2019

TEST PAPER OF JEE(MAIN) EXAMINATION - 2019
(Held On Thursday 10** JANUARY, 2019) TIME:2:30PM To 5: 30 PM
MATHEMATICS

Ans.

Sol.

Ans.

Sol.

2 2 2 2

Letz= [ﬁ +1J + [ﬁ —lJ . If R(z) and I|Zz]

respectively denote the real and imaginary parts
of z, then :

(1) R(z) > 0 and 1(z) > 0
(2) R(z) < 0 and 1(z) > 0
(3) R(z) = -3

@) 1(z) = 0

)]

B+i) (B-i)
=[5

7 = (ein/6)5+(e—in/6)5

— ei5TE/6 +e

ﬁ+iSinSTt+cos ﬂ +1sin ﬂj
=6 6 6 6

—i57n/6

=2 E<O
= cos6

I(z) =0 and Re(z) < 0

Option (4)

Let a;,a,,a3, ...., a;9 be in G.P. with a; > 0 for
i=1,2,..., 10 and S be the set of pairs (r,k),
r keN (the set of natural numbers) for which

k k k
loge a:aZ loge a;aS loge a;a4

r k r_ k
log, aja; log, asag

r_ k r k
log, aja; log, aza, log, aya,

Then the number of elements in S, is :

(1) Infinitely many 2) 4
(3) 10 4) 2
1)
Apply
C;—->C-GC,
C,—»>C,-C
We get D=0
Option (1)

3.

Ans.

Sol.

Ans.

Sol.

The positive value of A for which the

co-efficient of x2 in the expression
7\‘ 10
xz(\/; +—2J is 720, is :
X
(1) s 2) 4
3) 242 4)3
2)
10-r r
(et (2]
X
B 10—-r
X1 °C,(0 2 W) (x)zf}
[ 10-5r
X2 IOC )\'rx 2 :|
SLoor=2
Hence, 1°C, A2 = 720
A2 =16
A==+4
Option (2)
P14 P14 . T
The value of cos?-cos?- ..... COS—5 - Sin—

is :

1

1) — 2) —
M) o @) 3
oL oL
) 512 @) 1024
3)

. T T T
2SIHFCOSF ...... cos?

1 . =& 1
—sin—= —
227 512
Option (3)
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S.

Ans.

Sol.

12
" dx

The value of | — ——
€ Vane o0 ) I+ [sinx]+ 4

, where [t]

denotes the greatest integer less than or equal

tot, is :
(1) i(7n+5) ) i(47:—3)
12 10
(3) —(72-5) (4) ~=(4n-3)
12 20
4
I= TL
j[x]+[sinx]+4
2
]‘1 dx ¢ dx
L2-1+4 S -1-1+4
| 3
+J‘ dx +J‘ dx
20+0+4 <1+0+4
Tdx  %dx  pdx jdx
—_— —_— _+ —_—
1 2 4 45

S YPRCLE TR SO O Y (L
2) 2 4 502

—20+10+5—4+@
20 10

-9 3m

_+_

20 5

Option (4)

6.

Ans.

Sol.

Ans.

Sol.

Ans.

If the probability of hitting a target by a shooter,
in any shot, is 1/3, then the minimum number
of independent shots at the target required by
him so that the probability of hitting the target

5
at least once is greater than 5 is :

(1) 6 25
(3) 4 4)3
)

l>2n 0.1666 %“
6 3 = L. > 3

N, =5 = Option (2)
If mean and standard deviation of
5 observations X;, X,, X3,X4,X5 are 10 and 3,

respectively, then the variance of 6
observations X;,X,, ....,Xs and =50 is equal to :
(1) 582.5 (2) 507.5

(3) 586.5 (4) 509.5

(2)

= Z(xi)z =109

variance =-=1
6

Z(Xi) +(=50) _{ZS“X _SOJ

=507.5
Option (2)
The length of the chord of the parabola x2 = 4y

having equationx—\/ay +442=0 is :

(1 211 2) 32
3) 63 “4) 82
A3)
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Sol.
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x2 = 4y

x—\/Ey+4\/5=0

Solving together we get

) x+4\/§

\/Ex2 +4x +16\/§
\/Ex2 —4x—16\/5 =0

Similarly,

(\/Ey —4\/5)2 =4y

2y2 + 32 — 16y = 4y

Y+, =
2y2 —20y+32—0<
Y, Y, =

N yl\/mxz y)

KAB = \/(Xz _X1)2 +(y2 _y1)2

- \/(2\5)2 +64+(10)2 —4(16)

=/8+64+100—64

08 =6v/3

Option (3)

2 b 1
Let A=|b b>+1 b| where b > 0. Then the
1 b 2

det(A) . ‘
b is :

2 3
4243

minimum value of

(D3
(3)-24/3

Ans. (4)

Sol.

10.

Ans.

Sol.

11.

Ans.

2 b 1
A=|b b +1 b| (>0
1 b 2
|A|=2(2b2+2—b2)—b(2b—b)+1(b2—b2—1)
Al = 2(b2 + 2) - b2 — 1
|Al =b2 + 3
3
|A| 3 b+—
—=b+— b -
b b~ 5 >3
3
b+gzzﬁ
Option (4)

2

The tangent to the curve,y=xe" passing

through the point (1,e) also passes through the
point :

4
5
3) (E,Zej (4) (3,6e)
1)
y=xe*
d x2 X
d_z :(e-e 2X+e )‘(1 e)=2~e+e=3e
(e '

T:y-e=3ex-1)
y=3ex —3e +e

y = (Be)x — 2e
4
—, 2e i i
(3 j lies on it
Option (1)

The number of values of 6&(0,n) for which the
system of linear equations

X+3y+72=0
X+4y+72=0
(sin 30)x + (cos 20) y + 22 =0

has a non-trivial solution, is :

(1) One (2) Three
(3) Four (4) Two
4)
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Sol.

12.

Ans.

Sol.

1 3 7
-1 4 71=0
sin30 cos20 2

(8 =7 cos 20) — 3(=2 — 7 sin 30)

+ 7 (—cos 20 — 4 sin 30) = 0
14 — 7 cos 20 + 21 sin 36 — 7 cos 20

—28sin 30 =0

14 — 7 sin 30 — 14 cos 20 = 0
14-7@sin0-4sin30)-14 (1 —2sin20)=0
—21 sin 6 + 28 sin3 6 + 28 sin2 6 = 0
7sin0[-3+4sin20+4sin6]=0
sin O,
4sin20+6sin®-2sinB-3=0
2sin 02 sin®+3)-12sin®+3)=0

el e
sin _2,sm =

D | =

Hence, 2 solutions in (0, )
Option (4)
X 1
If [£(t)dt=x"+[Cf(t)dt, then F(1/2) is :

0

6 ) 2
()25 ()25
18 o
(3) % “) -
(2)

jf(t)dt =x"+ jtzf(t) dt

Differentiate w.r.t. 'x'
f(x) = 2x + 0 — x2 f(x)

(1+x%)2 -2x(2x)

f(x) = = f(x) =

1+)(2 (1+X2)2
2x* —4x% +2
f'(X) = (1+x2)2
2oL 3
o) a) _\2)_48_2
2) 1Y 25 50 25
1+Z 16
Option (2)

13.

Sol.

14.

Ans.

Let f : (-1,1) >R be a function defined by
f(x) = max{—|x|,—\/l—x2}. If K be the set of
all points at which f is not differentiable, then
K has exactly :

(1) Three elements (2) One element
(3) Five elements
1)

f:(-1,1) >R

f(x) = max{—lxl, —ﬁ}

(4) Two elements

L

o (1,0

Non-derivable at 3 points in (-1, 1)
Option (1)

2 2

Let S:{(x,y)eR2 SR AN

: =1}, where
l+r 1-r

r # 1. Then S represents :
(I) Ah bola whose eccentricity is 2
yperbola w y is——,

r+1

where 0 <r< 1.

1
(2) An ellipse whose eccentricity is Nk
r+

where r > 1

2
(3) A hyperbola whose eccentricity is T

—

when O <r < 1.

(4) An ellipse whose eccentricity is 1
r+

>

when r > 1
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Ans.

Sol.

15.

Ans.

Sol.

16.

Ans.
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C))

2 2

y. X
1+r 1-r

=1

2 2

y X —1
1+r

e= 1—(r—_1j
B r+1
e+ - -1
B (r+1)

forr>1,

2 2

r+1
Option (4)

r+1

If i{”cr-Soffczsfr}zK(”czs), then K is
r=0

equal to :
(1) 25 -1 (2) (25)2
3)

(3) 225 (4) 224

25

50 50—
Z Cr ’ rC:ZS—r

=0

=§: 50! o (50 -r)!
1! (50-r)! 25)!25-r)!

i 50! 25!
— X
T 251250 (25-1)!(r))

s K=2%
Option (3)
Let N be the set of natural numbers and two
functions f and g be defined as f,g : N>N

n+1

such that : f(n):

if nisodd

n ) )
5 if n is even

and g(n) = n—(-1)n. The fog is :
(1) Both one-one and onto

(2) One-one but not onto

(3) Neither one-one nor onto
(4) onto but not one-one

4

n+l n is odd

Sol. f(x) =

n/2 niseven

n+1; nisodd

gx) =n - (-Dr {

n—1: niseven
%; n is even
f(g(n)) =
1
%; n is odd

many one but onto
Option (4)
17. The values of A such that sum of the squares
of the roots of the quadratic equation,
x2 + (3 - A) x + 2 = A has the least value is :

1)2 2 4
(L) ()9
3 L 41
()8 4)
Ans. (1)
Sol. a+B=A-3
afp=2-1

02+ B2 = (o + PP —20p = (A =32 =22 - 1)
=22 +9-6h—4+2)

=A2-4A+5
=(A-22+1
A=2
Option (1)

18. Two vertices of a triangle are (0,2) and (4,3).
If its orthocentre is at the origin, then its third
vertex lies in which quadrant ?

(1) Fourth

(2) Second

(3) Third

(4) First
Ans. (2)
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Sol.

19.

Ans.

Sol.

3-2 b-0

My X Mg = -1 = (MJX(EJ:A

= 3b-6=-4a = 4a+3b=6
From (i) and (ii)

e -
a—4, =

[Ind quadrant.
Option (2)
Two sides of a parallelogram are along the
lines, x + y =3 and x —y + 3 = 0. If its diagonals
intersect at (2,4), then one of its vertex is :
(1) (2,6) (2) 2,1)
(3) 3,5) (4) (3,6)
C))

D) O x)

X+y=-3 (2,4)

A B(x,, X,)

PA(O 3

x+ty=3

Solving x+y=3

and
x,+0 S

; — =2; x;=4 similarly y, =5
C=>4,5)

Now equation of BC is x —y = -1
and equation of CDisx +y =9
Solving x +y=9 andx -y =-3
Point D is (3, 6)

Option (4)

20.

Ans.

Sol.

21.

Ans.

Sol.

Let =(r-2)d+bandB=(41L-2)da+3b be
two given vectors where vectors aandb are
non-collinear. The value of A for which vectors
g andp are collinear, is :

(2) 4
(4) 4

=!I
Il
~
N
>
|
\}
N’
Ql
+
(98]
o

Option (4)

19 n
The value of co{Zcotl (1+Z2pD is
n=1 p=1

2B g2 0
()22 ()19 ()21

n=l1

cot{f‘cot1 (1+n(n+ I)J

19
cot(Zcot‘(n2+n+l)J cot{Ztan !

n=l n=l 1+l’1(l’1+1)]

19
Z (tan”'(n+1)—tan"'n)
n=l

| 1 cotAcotP+1
cot (tan-120 — tan-1 1) = —cotB—cotA
1 1 +1
20 _21
(Where tanA=20 , tanB=1) | 1 19
20

22.

Option (3)
With the usual notation, in AABC, if
/A+/B=120°, a=~/3+1 and b=+3-1,
then the ratio ZA:ZB, is

(1 7:1 2)5:3
3)9:7 4)3:1
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Ans. (1)
Sol. A+ B =120°

V3-1

2 a+b

3+1-+/3+1
- 2(W3)

ﬂ:450
2

Option (1)

a-b
C

V3+1

(5)

cot(30°) —

L3
—A3=1
B
= A-B=90°

A+B=120°

2A = 210°
A =105°
B =15°

23. The plane which bisects the line segment
joining the points (-3,-3,4) and (3,7,6) at right
angles, passes through which one of the

following points ?

(1) &, -1,7) () (4,1,-2)
(3) (-2,3,5) 4) (2,1,3)
Ans. (2)
A(-3,-3.4)
Sol. 0.2.5) i=3i+5]+k
B(3,7.,6)

p:3x-0)+5F-2)+1(z-5=0
3x +5y+z=15
Option (2)

24.

Ans.

Sol.

25.

Ans.

Sol.

Consider the following three statements :
P : 5 is a prime number.
Q : 7 is a factor of 192.
R : L.C.M. of 5 and 7 is 35.
Then the truth value of which one of the
following statements is true ?
1) ® Qv (~R)
2) ~-P)* (~Q"R)
3) ~-P)v(Q"R)
4) Pv (~Q " R)
4)
It is obvious
Option (4)
On which of the following lines lies the point

of intersection of the line, ~ —4_y-5_z-3

2 1

and the plane, x +y +z =27
. Xx-2 y-3 z+3
D=5

x-4 y-5 z-5
@7 T
3 x-1 y-3 z+4
O T TS
4 Xx+3 4-y z+l
@) 3 3 =2
3
General point on the given line is
x=2\A+4
y=2A+5
z=A+3

Solving with plane,
QA+4+20+5+A+3=2
SA+ 12 =2
S5A =-10

A=-2

Option (3)
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26.

Ans.

Sol.

Let f be a differentiable function such that

f(@:7-%“xlﬁ>o)mea)¢4

X

) 1
Then lim xf(—j :
x—0" X

(1) Exists and equ

(2) Does not exist

als 4

(3) Exist and equals 0

4
(4) Exists and equals;

e

x)=7 21X
F0=7-7

Given f(1) = 4

dy 3y
—+—==7 (Thi
dx 4x (This

/3
4

f(x) = 4x+Cx

3
f(lJ =i+C.x4

X X

lim xf (l) = lim [
x—0" X x—0"

Option (1)

(x>0)

lim xf (lJ =9
x—0" X

is LDE)

7
4+CX4J=4

27.

Ans.

Sol.

A helicopter is flying along the curve given by
y —x32 =7, (x > 0). A soldier positioned at the

1
point (57j wants to shoot down the helicopter

when it is nearest to him. Then this nearest

distance is :
. \ﬁ
() 3\ 3

7 5

3 =2 4
G % “)

3 6
3
y—-x¥2=7x20)

-
M 3

ﬂ :gxl/z
dx 2

(x,y)

Il
|
—_

pfzf

o))

3 , 1
—X" ==-X
2 2

3x2 =1 -2x
3x2+2x - 1=0
32+3x —-x-1=0
x+1)3Bx-1)=0
x = —1 (rejected)

Lr)|>—t

13/2
y=7+x3/2=7+(—J

3
g (Y Y L
AB T A\l2 3 3 36 27
_[3+4
“Vox12
) /L_l\ﬁ
“N108 6\3

Option (3)
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28.

Ans.

Sol.
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3 1 3
If J‘xse’4x dx:4—8e’4X f(x)+C, where C is a

constant of integration, then f(x) is equal to :

(1) —4x3 — 1 (2) 4x3 + 1
(3) —2x3 — 1 4) 2x3+ 1
1)

Ixs e dx :ie”gf(x) +c
48

Put x3 =1t

3x2 dx = dt

—4t —4t
l t.e_ — e_ dt
3] 4 4

—4t

e
———[4t+1]+c¢
48[ ]

_ —4x3

[4x® +1]+c
sofx) = -1 - 4x%3
Option (1)

(From the given options (1) is most suitable)

29.

Ans.

Sol.

The curve amongst the family of curves,
represented by the differential equation,
(x2 — y2)dx + 2xy dy = 0 which passes through
(1,1) 1s :

(1) A circle with centre on the y-axis
(2) A circle with centre on the x-axis
(3) An ellipse with major axis along the y-axis

(4) A hyperbola with transverse axis along the

X-axis
2)

x2-y?)dx + 2xy dy =0
y

ﬂ_ yZ_XZ
dx 2Xy
Put V+xdV
=] - = -
ut  y =vx 4 i

Solving we get,

2 d
J‘sz-ldvz-“ ;

InvZ+1)=-Inx+ C
(y2 + x2) = Cx

1+1=C=>C=2

y +x>=2x

Option (2)
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30. If the area of an equilateral triangle inscribed

in the circle, x2 + y2 + 10x + 12y + ¢ = 0 is

273 sq. units then c is equal to :

(1) 20 (2) 25
(3) 13 4) =25
Ans. (2)

Sol. 3(% r?.sin 120°j =273

oo

2 2 3

Radius = /25+36-C =+/36

Option (2)

10




