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PAPER-1

Paper Code : 1001CJA102118069

SECTION-I
1. Ans. (A,B,C,D)
Sol. (A) netF O=

rr

Þ  particle is in equilibrium
(B) Bottom most point is AOR, so no point

has vertical velocity
(C) Because of angular momentum

conservation,  as  'I'  increases  'w'  must
decrease.

(D) The resultant of centripetal force and
tangential force will be skew.

2. Ans. (A,B,C)

Sol.

q1
q2

q3

F2

3

5

4 F1

37º

37º

As per the given condition 'q1' must be
negative & 'q2' must be positive

1 2F cos53 F cos37º=
solving this we get

2
27
32

q Cm= .

3. Ans. (A,C,D)
Sol. (A) Instanding waves phase difference

between 2 points can be only zero or p .
(B) The energy of small element of string

at '0' keeps on chaning with time.
(C) It is the property of standing waves.
(D) ( ),y x t  = A sinkx cos wt.

( )dy x,t
Awsin kx sin wt

dt
= -

There will be only 2 points between A & O
which will have same speed.

4. Ans. (A,B)

Sol. (A) 
i

u10u
19u2

f 2f

æ ö- ç ÷
è øl = =

(B) i
10u u 18ff .fu 1910u

2

-
= =

-

(C) r
r

10u u 11u 19 11 19u
f 18f 18f

+ ´ ´
l = = =

(D) r
18ff
19

=

5. Ans. (A,C)

Sol.
3dQ dW dU dW 3dU
2

= + = =

vncdT 3nC dT=

V
5R fRC
2 2

Þ = = ;
Degree of freedom = 5 Diatomic

6. Ans. (B,D)
Sol. Use Ampere's circuital law.
7. Ans. (B,C,D)

Sol.

R x

1R 40 2
x 60 3

= = -

1
2R x
3

Þ =

Now, 2
2

R 50 R x
x 50

= Þ =



Target : JEE (Main + Advanced) 2019/10-02-2019/Paper-1

HS-2/22 1001CJA102118069

8. Ans. (A,B,D)
Sol. Conceptual
9. Ans. (A,D)
10. Ans. (A,B,C)
Sol.  at 't' time

+ –
Q – q

C

2C

2R

I
+ –

q

-
- - =

Q q q2IR 0
C 2c

2Q 3q dq R
4C dt
-

=

=
-ò ò

q t

0 0

dq dt
2Q 3q 4RC

-æ ö = -ç ÷
è ø

2Q 3q 3tln
2Q 4RC

-æ ö
= -ç ÷

è ø

3t
4RC2Qq 1 e

3

R

2R

I

6R
I
3 2I

3

total power =  2I2R = P

Power of resistance = =
24I 2R P

9 9

so, heat product in R = 
æ ö

= =ç ÷
è ø

2 22 2 Q 2QH
9 9 3c 27c

11. Ans. (B)
12. Ans. (A,B,C)
Sol. Particle would travel in cycloidal path.

 x = vt – Rcoswt
y = R (1 – coswt)

where,  = 0

0

Ev
B

,   w = 0qB
m ,  0

2
0

mER
qB

=

= 0
max 2

0

2mEy = 2R
qB

and radius of curvature at ymax

= 0
2
0

4mE4R
qB

=

SECTION–III
1. Ans. 4

Sol.
22 mRI 5T 2 2 4sec

C C
= p = p =

2. Ans. 1

Sol. ( ) 2
rel

1
x 1 t 1 té ùm

D = m - = -ê úmë û

1
4
3

m =

2
3
2

m =

t = 8 µm
x 1 mD = m

3. Ans. 5
Sol. Temp. is increased by Dq then

Dl = laDq

Þ Dq = 
a

D
l

l

E1 = (rAl)SDq = rAl S
a

D
l

l

when stretched, Stress = Y l
lD

E
2
 = 2

1
÷
ø
ö

ç
è
æ D

l
lY ÷

ø
ö

ç
è
æ D

l
l

 × Al = 
l
l

2
A)(Y 2D

So, 
2

1
E
E

 = A)Y(
2SA

2ll
lll

D´
´Dr

 = Y)(
S2
l

l
Da
r

 = 500
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4. Ans. 1

Sol. ( )
2mvmg cos 90 - q =
l

(1)

( )2 21 1mu mv mg 1 cos
2 2

- = + ql  (2)

T = 0

l

H

v

q
mg

4u g= l

O

solving, 
2sin
3

q =

for projectile motion, 
( )2 2v sin 90

H
2g

- q
=

5H
27

=
l

Hmax for ground 
5sin
27

= + q +
l

l l

50
27

=
l

for l  = 54cm, Hmax = 1 m
5. Ans. 3
Sol. For image formed by lens

1

1 1 1
v 15 10

- =
-  1v 30cmÞ = +

i.e. 20 cm behind mirror For mirror

2

1 1 1+ =
v 20 -20  Þ v2 = –10 cm

Overall magnification = 
30 10 1
15 20

æ ö æ ö´ =ç ÷ ç ÷-è ø è ø
Length of image = 1× 3 = 3mm

6. Ans. 2
Sol. 2d (2 xdx)kxtf = p

3 22 kx t
3
p

f =

E × 2px = 
34 kx t

3
p

22ktxE
3

=

2
2

Q 2d 2 xdx ktx x
3R

æ öt = pç ÷pè ø
R

4
2

0

4ktQ x dx
3R

t = ò

= 
34ktQR

15
7. Ans. 8

Sol.
30°

30°

T = 5

N
2

N 3 5+ =
f
l
 = µN

( ) 11 5 3
5 3

Þ = m - Þ m =
-

8. Ans. 4

Sol.

y

x

0,
2

æ ö
ç ÷
è ø

l

, 0
2

æ ö
ç ÷
è ø
l

L1

Centre of mass must lie on line L1

x y 1

2 2

+ =
l l

2x + 2y = l
a + b = 4
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SECTION-I
1. Ans. (A,B,C)

-

- +3 2
0.1 x

2CO H O    - -

+-
+3

2

x yyx
HCO OH ,   -

-

-= =
1

5
14

h 9
10K 10
10

-

-
+3 2

x y
HCO H O    -

+
+2 3

x yy
H CO OH ,   

-
-

-= =
2

14
9

5h
10K 10
10

Neglect y  w.r.t.  x, then

- -= = » Þ »
-1

2 2
5 3

h
x xK 10 x 10

0.1 x 0.1

-= = =
2

9
h 2 3y K 10 [H CO ]

- -» = Þ =3[OH ] x 10 M pOH 3, pH=11

- »2
3[Co ] 0.1M

2. Ans. (A,B)
3. Ans. (A,B,C)

º ¾¾¾¾¾®
2

(4)  MeI

2
(2)MeI
(3) NaNH

(1) NaNHHC CH - º -3 3CH C C CH

Na, NH3 (l)

H2 ,  Lindlar's

Catalyser

OsO4

H2O2

mcPBA

H3O
+

OsO4
H2O2

mcPBA
H3O

+

OH

OH
OH

OH
OH

OHOH

OH

+ enantiomer

+ enantiomer

4. Ans. (A,B,D)
Comp. Fehling Test Tollen's test
HCHO     Y     Y

O
    N    N

O

H

OH

    Y   Y

O

CH3

OH

    N   N

PART–2 : CHEMISTRY SOLUTION
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CH3 H

O
   Y    Y

H

O

   N    Y

O
   N    N

5. Ans. (A, C, D)

NH2

(A)

    ¾¾¾®2AC O   

NHAc

(B)

    ¾¾¾¾®2 3Cl , FeCl   

NHAc

Cl
(C)

   
+

¾¾¾¾¾¾¾®3 2(1) H O ,H O, Heat

(2) NaOH dil.  

NH2

Cl
(D)

-¾¾¾¾¾¾®2(1) NaNO HCl

(2) CuCN

CN

Cl
(E)

6. Ans. (B,D)
7. Ans. (A,C, D)

3 2 3 2 22NaHCO Na CO CO H OD¾¾® +  + 

2 3 2 2 3 2Na CO .10H O Na CO 10H OD¾¾® + 

3 2 2 24NaNO 2Na O 2N 5OD¾¾® +  + 

2 4 2CaC O CaO CO COD¾¾® +  + 
8. Ans. (A, C)

Fe + dilH2SO4 ®  FeSO4 + H2

9. Ans. (C)
At  27°C

Ecell =  0.4  –  2  × 10–6  (300)2  = 0.4 – 0.18 = 0.22 V

DG = – 0.22 F
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10. Ans. (A)

- -é ù = - ´ ´ = - ´ê úë û
6 3cell

P

dE 4 10 T 1.2 10 V / K
dT

DS = 1 × F × (–1.2  × 10–3) = –115.8  J/K
11. Ans. (A, C)

4BF3 + 3H2O ®  H3BO3 +  3HBF4

SiCl4 + 4H2O ®  H4SiO4 +  4  HCl
3SiF4 + 4H2O ®  H4SiO4 +  2H2SiF6

SOCl2 +  H2O ��������  H2SO3 +  2HCl
12. Ans. (A, B, D)

PCl3 + 3H2O ®  H3PO3 +  3HCl
PCl5 +  H2O ®  POCl2 +  2HCl
2NCl3 + 6H2O ®  2NH3 +  6HClO

SECTION–III
1. Ans. (9)

Initial mass ratio of H2 & He = 1  :  4
Þ Initial molar ratio of H2 & He = 1 :  2
Final molar ratio of H2 and He = 8  :  1
we have,

2 2

2

e

e e

n

HHH

H H Hn step initial

Mnn
n n M

-

æ öæ ö æ ö
ç ÷=ç ÷ ç ÷ç ÷ ç ÷ ç ÷è ø è ø è ø

8 1 4. 8
1 2 2

n

n
æ ö

= Þ =ç ÷ç ÷
è ø

Þ  minimum number of containers required  = n + 1 = 9
2. Ans. (3)

G = H – TS
As process is reversible adiabatic the entropy stays constant.
Þ = -dG dH SdT

D = D - DG H S T  ,= D - DP mnC T S T  
71
2

= ´ ´ D - DR T S T

7 2 3
2

T T= ´ ´ D - D 4 T= ´ D

for adiabatic process
1 1

1 1 2 2TV T Vg g- -=

1

1
2 1

2

VT T
V

g -
æ ö

= ´ç ÷
è ø

7 / 5 111000 250
32

K
-

æ ö= ´ =ç ÷
è ø

250 1000 750TD = - = -
4 4G TÞ D = ´ 4 750= ´-  = – 3000 cal

3G kcalÞ D =
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3. Ans. (2)

( ) 2
aEd nK

dT RT
=l

( ) 2 .aEd n K dT
RT

=ò òl

2

2

200.01
7 .

T T
nK dT

RT

+
= òl

0.01 20.
7

nk T nT C
R R

= + +l l ( )2

1

0.01 20 400400 200
7 200

kn n
k R R

Þ = - +l l  = 1 + 1  = 2

4. Ans. (4)

( ) 3 3

||
O

R CH OH CH COCl R CH O C CH- + ¾¾® - - - -

for every acetylation reaction, molecular mass increases by 42

No. of OH group 
318 150 4

42
-

= =

5. Ans. (1)
Only (f)

6. Ans. (7)

(a) 

Me

Me

Me F

Cl

Me

OH
*

*
*

*
*

 = 5

(b)  

Cl

Cl

Cl

Cl Cl

Cl

 and its enantiomer  = 2

7. Ans. (3)
SO2, SO3, N (SiH3)3

8. Ans. (6)
PbCrO4, BaCrO4, (NH4)3PO4.12MoO3,  K3[Co(NO2)6]AgI, PbI2
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SECTION-I
1. Ans. (A,C)

Sol. ƒ(x) = ( )- + + -2 441 (sin 2x) 2 tan x 3 tan x 5

= - + +4 241 (sin 2x) tan x 2 tan x 1

( )= - +
2241 (sin 2x) tan x 1 = -1 (sin 2x)sec x

= 1–2 sin x [1,3)Î
2. Ans. (A,C)
Sol. tangents are perpendicular

so they intersect on M(2, 0) lie on directrix

mid point of A(1, 1) and B(4, 2) is 
5 3,
2 2

æ ö
ç ÷
è ø

slope of axis is = 

3 0
2 35 2
2

-
=

-

equation of directrix, ( )10 2
3

y x- = - -

Þ  3 2y x+ =
AM = AS (S is the focus and M is the foot of

perpendicular from A) Þ
2
10

BN = BS (S is the focus and N is the foot of

perpendicular from B) Þ
8
10

AS : BS = 1 : 4

Þ  S
1 4 4 1 1 2 4 1 8 6, ,

5 5 5 5
´ + ´ ´ + ´æ ö æ ö=ç ÷ ç ÷

è ø è ø
solve equation of directrix and eq. of axis
to get foot of directrix. vertex is mid point
of foot of directrix and focus.

3. Ans. (A,C,D)

Sol. 2 1 1
2 2

n n
n

nC æ ö æ ö =ç ÷ ç ÷
è ø è ø

2nn
r

n
r 0

C
2=

æ ö
ç ÷
è ø

å = (C) option

2
2

1 1 2 !
2 2 ! !2

n n
n

n n

nC
n n

æ ö æ ö =ç ÷ ç ÷
è ø è ø

( ) ( )
2

2 . !1.3.5.... 2 1 1.3.5...... 2 1
! !2 !2

n

n n

n n n
n n n

- -
= =

PART-3 : MATHEMATICS SOLUTION
n

r 1

2r 1
2r=

-æ ö
ç ÷
è ø

Õ  = (A) option

( ) ( ) ( ) ( )n

r 1

n 1 n 2 n 3 .... 2nn r
2r 2.4.6......2n=

+ + ++æ ö =ç ÷
è ø

Õ

22 !
!2 . ! 2

n
n

n n

Cn
n n

= =

 = (B) option wrong

( ) ( ) ( ) ( )
n 2n

2 2 2n n nr 2n
0 1 nr 0 n

2n 2n 2n2n
2n 0 n

r
r 0

C C C ..... C C
C ..... C 2

C

=

=

+ + +
= =

+ +æ ö
ç ÷
è ø

å

å

= option (D)
4. Ans. (A,B,C)

Sol. ( )2 2 2 2 1 12 .5 2 .5 1 1 2.5.4
2 5

P æ öæ ö= - - =ç ÷ç ÷
è øè ø

Q  no. of numbers multiple of 2 = 2.52

no. of numbers multiple of 5 = 22.5
no. of numbers multiple of both = 2.5

\ ( )2 2 2 2 2 22 .5 2 .5 2.5 2 .5 2.5P = - - +

2 2 1 12 5 1 1
2 5

æ öæ ö= - -ç ÷ç ÷
è øè ø

Similarly check all options.
5. Ans. (A,B)
Sol. Let the equation of circle 's' is given by

( ) ( ) ( )2 21 1 2 0x y x yl- + - + + - =  ... (1)
sine circle 'x' is orthogonal to the circle

2 2 2 2 2 0x y x y+ + + - =  then 1l =

Þ  equation of 's' is 2 2 0x y x y+ - - =
Þ  now the length of the tangent from (2, 2)
is 2s = .
and the equation of the director circle is

2 22 2 2 2 1 0x y x y+ - - - =
6. Ans. (B,D)

Sol.
cos 4

0

sin
m

x
mI x x e dx

p

= ò  .... (1)

by using the property

( ) ( )
0 0

= -ò ò
qa

f x dx f a x dx
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( ) cos 4

0

sin
m

x
mI m x x e dx

p

p= -ò  ....(2)

adding eq. (1) & eq. (2) we get

cos 4

0

2 sin
m

x
mI m x e dx

p

p= ò
by using periodic property

2 cos 4

0

2 sin x
mI m x e dx

p

p= ò
/ 2

2 cos 4

0

2 2 sin x
mI m x e dx

p

p= ò
/ 2

2 cos4

0

sin x
mI m x e dx

p

pÞ = ò           ....(3)

and

      
/ 2

cos 4 cos 4

0 0

J cos 2 sin
p p

= =ò òx x
n n x e dx n xe dx  .... (4)

on dividing eq. (3) and (4)
2

J 2
pI

=m

n

m
n  now B,D is correct

7. Ans. (A,B)
Sol. Since ( ) 3cos sin 2 2sin 2sinf x x x x x= = -

so ( ) ( )min minf x g t=  where

( ) 32 2g t t t= -  where [ ]1,1t Î -
Now for maxima/minima, we have

( ) 2' 2 6 0g t t= - =  
1
3

tÞ = ±

Again ( )" 12g t t= -

1" 0
3

g æ ö
\ <ç ÷

è ø
 & 

1' 0
3

g -æ ö
>ç ÷

è ø

hence ( ) 1 4 7 9min
9 73 3 3

g t g - - -æ ö
= = - > >ç ÷

è ø
8. Ans. (B,C,D)
Sol. Domain x + y + 1 > 0,

        y – x + 2 > 0
Squring x + y + 1 < y – x + 2

(–1,0)
(1/2,0)

(–3/2,1/2)

x

y x=1/2
y–x+2=0x–y+1=0

i.e. 
1x
2

<

Shaded region indicated in the figure

and its area 1 3 3 9. .
2 2 2 8

= =

Paragraph for Questions 9 and 10
9. Ans. (B)
Sol. (AB + BA)T = (AB)T + (BA)T

= BTAT + ATBT = BA + AB
(AB – BA)T = (AB)T – (BA)T

= BTAT – ATBT = BA – AB = –(AB – BA)
10. Ans. (C)
Sol. Since A is skew-symmetric matrix

therefore |A| = 0
Paragraph for Questions 11 and 12

11. Ans. (A,C,D)
Sol. Using the concept of family of planes let

required equation of plane is
1 2 0p pl+ = , since the plane passes

through (3, 2,1) therefore
Þ 2 2 ( 2 3)x y z x y zl- + - + + - -

1lÞ = - ,
required plane is x– 3y + 2z + 1=0

12. Ans. (A)
Sol. Equation of the plane passes through

( 1,3,2)-

is ( 1) ( 3) ( 2) 0.....(1)a x b y c z+ + - + - =
(1) is perpendicular to L = 0, (Dr’s of L are
( ) ( )ˆ2 2i j k i j k- + ´ + - ) we get

1 3 5
a b c

= =
-

 therefore equation of plane is

ˆ ˆ ˆ ˆ ˆ ˆ( ( 3 2 )).( 3 5 ) 0r i j k i j k- - + + - - =
r

SECTION–III
1. Ans.  7

Sol. Tangent at P : 1
b

siny
a

cosx
=

q
+

q

T :  (a secq , 0) , t : (0 , b cosecq)

hence  Tt = q+q 2222 eccosbseca
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To find Py, we draw normal at P.
now ON = Py
Hence Normal at P

22 ba
sin
by

cos
ax

-=
q

-
q

ON :
q+q

-
2222

22

eccosbseca

ba
 = Py

Hence Py. Tt = a2 – b2 ]
2. Ans. 7

Sol. 2x1
)x(f

+
 = 1 + ò +

x

0
2

2
dt

t1
)t(f

(0) 1fÞ =

differentiate w.r.t. 'x' :

22

2

)x1(
)x(fx2)x('f.)x1(

+
-+

 = 2

2

x1
)x(f

+

dx
dy

 – ÷
ø
ö

ç
è
æ

+ 2x1
x2

y = y2

or  2 2
1 2 1 1

1
dy x
dx yy x

æ ö- =ç ÷+è ø

Let – y
1

 = t Þ  2
1 dy dt

dx dxy
=

1t
x1
x2

dx
dt

2 =÷
ø
ö

ç
è
æ

+
+

Solution of above equation is

–
y
1 (1 + x2) = 

3
x3

 + x + c.

Since f(0) = 1, we get c = –1

Hence, f(x) = 
3x3x
)x1(3

3

2

-+
+-

.

Equation of tangent at (1, –6) to y = f(x) is
y = 30x – 36.

D = 5
108

 sq. units.

3. Ans. 2
Sol. P(x) – P(x + 1) = 2x – 1 " x Î R

P(x) = ax2 + bx + c
ax2 + bx + c – [a(x + 1)2 + b(x + 1) + c] = 2x – 1
                  – [ax2 + 2ax + a + bx + b]
                   –2ax – (a + b) = 2x – 1
                   –2a = 2 a + b = 1
                       a = –1 b = 2
P(x) = –x2 + 2x + c
Q  Greatest value of
P(x) in (–¥, 0] is 2

1 2

\ P (0) = c = 2
\ P(x) = –x2 + 2x + 2
P(1) = –1 + 2 + 2 = 3
P(–1) = –1 –2 + 2 = –1
P(1) + P(–1) = 2

4. Ans. 1

Sol. Sn = ÷
÷

ø

ö

ç
ç

è

æ

--
++

-
+

-
+

aaa )1n(n4

1....
2n4

1

1n4

1

n4

1
n
1

2222

( ). nn
L Lim n S

®¥
=

       2 2 2 2

1 1 1 1....
4 4 1 4 2 4 ( 1)n

Lim
n n n n n®¥

æ ö
ç ÷= + + + +
ç ÷- - - -è ø

By sandwich Theorem  L = 2
1

( ). nn
M Lim n S

®¥
=

        2 2 2 2 2 2 2

1 1 1 1....
4 4 1 4 2 4 ( 1)n

Lim
n n n n n®¥

æ ö
ç ÷= + + + +
ç ÷- - - -è ø

        = òå ÷
ø
ö

ç
è
æ=

-
=

-
-

-

=¥®

1

0

1

0

1
2

1n

0r 22n 2
xsin

x4

dx

rn4

1Lim

= 6
p

\ L + M = 62
1 p

+  = 6
3 p+

Þ [L + M] = 1
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5. Ans. 8
Sol. Graph of f(x) is

so for differentiable

128 0P - ³                P
-4

P–128

128P ³

128l =
6. Ans. 6
Sol. Q (x, 1), (y, 2), (z, 1), (2, 3) Î A × B

Þ A = {x, y, z, 2}
B = {1, 2, 3}
Number of onto map = 4C2.3! = 36

7. Ans. 4

Sol. ( )( ) ( )( ).m n m n´ ´ ´ ´
r rr r r r
l l

( ) ( )( ). .m n m n´ ´
r r r r r r
l l

( )2 22 2 2. 36m n n m n= =
r rr r r r r
l l

219 36
4

n´ ´ =r

4n =
r

8. Ans. 1

Sol. 2 2 2 5x y z+ + =                 
z

O

RQ y

x

P

30ºQPRÐ =

1 1 3. 3
2 2 4

xz xz= Þ =

2 2 2

cos
2

x z yQPR
xz

+ -
Ð =

2
23 5 2 2 2 1

2 2 3
y y y-

= Þ = Þ =
´

from sine rule 2 1
sin 30º

y R R= = Þ =
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1. Ans. (2)

Sol.

y

x37º

25

25 sin37º

25 cos 37º

4x 25 2 40m
5

= ´ ´ =

y
3u 25 15
5

= ´ =

( )1y 15 2 10 4 10m
2

= ´ - =

ˆ ˆr 40i 10j= +
r

2. Ans. (1)

Sol. v1 q
v2

R

x

Rsin
x

q =

x R cosec= q

dx dR cos ec cot
dt dt

q
= - q q

( )1 2
dx v v
dt

= +

\ ( )1 2
dv v R cosec cot
dt

q
+ = q q

( ) 2
1 2v v sind

dt R cos
æ ö+ qq

= ç ÷ç ÷qè ø

3. Ans. (4)
Sol. 1 nm m=

2 nm Am=
v1 = v v2 = 0

( )n n n
1

n n A n

m Am 2Amv v 0
m Am m Am

-
= + ´

+ +

1
1 Av v
1 A

-æ ö= ç ÷+è ø

2
f n 1

1v m v
2

=

2
i n

1v m v
2

=

2
f

i

v 1 A
v 1 A

-æ ö= ç ÷+è ø

4. Ans. (3)
Sol. v Rg tan= q

580 200 10tan18´ = ´ q

20tan
81

q =

1 20tan
81

- æ öq = ç ÷
è ø
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5. Ans. (3)
6. Ans. (4)

Sol.

4 kg 40 N

f1

5 kg

f2

f1

40 27 9a- =

213a m / sec
9

=

1
1340 f 4
9

æ ö- = ç ÷
è ø

1f 34.22N=  but 1f 20N=
l

(Limiting friction force)
\ 1 1f f>

l

\  4 kg will slide on 5 kg.

5 kg

fil

f2

20 – 27 = – ve

1 2f f<
l

Q

\  5 kg will not slide or move
\  4 kg will move with acceleration

240 20 5m / sec
4
-

=

and 5 kg will not move.
7. Ans. (2)
Sol. By momentum conservation

mv = (M+m)v'
mvv'

M m
=

+

N.L

Mg/k

mg/k
Initially

M.P. (M+m)g
k

New mean position

( )2 2 2 2v' =ω A – x

x = 
mg
k

2 k
M m

w =
+

v'2 = w2 (A2 – x2)
2 2 2 2

20
2 2

m v k m gA
M m(M m) k

æ ö
= -ç ÷++ è ø

2 2 2 2
2 0

2
m v m gA

k(M m) k
= +

+

2
20v kmA g

k M m
= +

+

8. Ans. (2)
Sol. F.B.D or pulley :  2g – T = 2a

T – 1g = 1a

4gT
3

=

8gT' 2T
3

= =

Taking torque about A, tA = 0

8g 1L M'g L
3 2

´ = ´  Þ 
16 M'
3

=

9. Ans. (3)
Sol. By conservation of mechanical energy

21 I mg mg
2 2 2

æ öw = +ç ÷
è ø

l l

22
21 m m mg

2 3 2
æ öæ ö´ + w =ç ÷ç ÷ç ÷è øè ø

l l
l

2
21 7m mg

2 12
æ ö

´ w =ç ÷
è ø

l
l

2 24g 24 10 80
7 7 3 7

´
w = = =

´l
....(1)

By conservation of angular momentum
about the hinge
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22mmv cos60º m
2 3 2

é ùæ ö´ = + ´ wê úç ÷
è øê úë û

l l l

27mmv
4 12

= ´ w
l l

3v 3 v
4 4×3

´
w = =

l
....(2)

by (1) and (2) v 4 35 m / s=

10. Ans. (2)

Sol. Pv 2g h= ´

(Range)P = vP× t = P
2 3hv 2gh

g
´

= ´

= 2 3h ....(i)
Bernoulli's theorem between surface and Q

2rg × 2h + 4rg×2h = 
1
2 4rvQ

2 + 4rgh

vQ = 4gh =2 gh

(Range)Q = 
2 h4gh

g
´

´

Þ 2 2h

P

Q

R 2 3 3
R 2 2 2

= =

11. Ans. (1)
Sol. x = 15 sinwt – 20 sin3wt

= 15 sinwt – 5 (4sin3wt)
(Q4 sin3q=3 sinq – sin3q)
= 15 sinwt – 5 (3sinwt – sin3wt)
= 15sinwt – 15sinwt + 5sin3wt=5sin3wt
Þ motion is SHM with angular frequency 3w
So amax = 45w2

12. Ans. (1)

Sol. 1 1 2

2 2 1

h T 50 0.3 3
h T 25 0.4 2

r
= × = =

r

13. Ans. (4)

Sol. 1A 2

kpV
2r

-
=

2A 2

kpV
2r

=

\ netV 0=

14. Ans. (1)
15. Ans. (3)
Sol. Apply kirchoff law

for larger loop
iR1 + iR3 = v1 + v2

1 2

1 3

v +vi=
R R+ ........... (1)

and for smaller loop

1

1

vi=
R .............. (2)

solving 1 1

2 3

v R=
v R

16. Ans. (2)

Sol. /

2
tV V e

R R
t-=

2t n
t

= l

2t nt= l

17. Ans. (2)
18. Ans. (3)
Sol. The volume of the cubic domain is 10–12cc

its mass is volume density = 8 g/cm3

It is given that Avagadro number (6×1023)
of iron atoms have a mass of 56g. Hence,
the number of atoms in the domain is

12 238 10 6 10
56

N
-´ ´ ´

=  = 0.82×1011

The maximum possible dipole moment
mmax is achived for the (unrealistic) case
when all the atomic moments are perfectly
aligned. Thus.
mmax = (8.2 ×1010) (9.1×10–23)
=7.8×10–12

Mmax = mmax / Domain volume
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19. Ans. (2)

Sol. Time constant = 
L

Req

100×10–6 = 40× 10–3/Req

600R 200
600 R

é ù +ê ú+ë û
= 400

R = 300 W
20. Ans. (3)

Sol. 2 2
c

R Rcos
z X R

f = =
+

= 
300 0.6
500

=

P = Vrms irms cos f

= 
2
rmsV cos
z

f

= 
2(200) 0.6

500
´

= 4.8 W
21. Ans. (2)

Sol. For damped oscillation t  = 
2L
R

half time = t  × ln2

= 
32 12 10 0.693

1.5

-´ ´
´

= 0.0111 = 11.1 ms
22. Ans. (4)
23. Ans. (3)

Sol. Eka = 13.6 (z – 1)2 
11
4

æ ö-ç ÷
è ø

 = 13.6 (z – 1)2 × 
3
4

For P, z = 10
For Q, z = 18
So number of elements between P & Q = 7

24. Ans. (2)

Sol. 0

e

fM
f¥ =  and tube length = f0 + fe

0

e

f 5
f

= , f0 + fe = 36 Þ  6fe = 36

fe = 6cm .... (1)
f0 = 30 cm .... (2)

tube length for image at D
e

0
e

DfL f 30 4.8
D f

= + = +
+

= 34.8 cm
25. Ans. (3)
Sol. 2 mt cos r = nl

2 × 1.5 × t cos60 = 1 × 5 × 10–7

-= ´ 710t 10 m
3

26. Ans. (1)
Sol. Most of the light is diffracted between the

two first order minima.
b sin q = ± l

3sin 2.25 10
b

-l
q = ± = ± ´

So angular divergence = 4.5 × 10–3 rad
27. Ans. (4)
Sol. VSD = (0.4)°

20 × MSD = 25 VSD

VSD = 
4 MSD
5

L.C. = MSD – VSD

= 
5 VSD VSD
4

-   = 
VSD 0.1

4
=

28. Ans. (2)

Sol.
12400
E (eV)

l = ,  l = 
12400

2  =  6100 Å

29. Ans. (1)
Sol. The action of transisters is controlled by

motions of charge carrier.
30. Ans. (4)
Sol. carrier frequency should be  larger than

modulating signal frequency
31. Ans.(2)

2

2 2

A

2 SO

η is container
η is container

SOA A

SO A

Mr
rSO M

h
h

= =

1 1 64
1 2 AM

=

644
AM

= 64 16
4AM = =  so gas is CH4



Target : JEE (Main + Advanced) 2019/10-02-2019/Paper-2

HS-16/22 1001CJA102118070

32. Ans.(2)

If backward reaction is endothermic means
forward reaction is exothermic hence on
addition of Cl2 reaction will go forward &
temp. will increase.

33. Ans.(3)

.
4
hx p
p

D D =

1 1 .
2 2

hx
p

lD = =

1 . .
2 4

h hP
p p

D = % uncertainity

1
2

P
P p

D
=

1 100 15.9%
2p

= ´ =

1
2

m V
mV p
D

=
1

2
V

V p
D

\ =

34. Ans.(2)

( )
1

2 3
3 320 /
2g gP Cl PCl H KJ ml -+ ® D = -

[ ]3320 315 240 3
2

BE P Clé ù- = + ´ - -ê úë û

3 995; 331.66P Cl BE P Cl\ - = - =

( ) ( )2 5
5 400
2 gg gP Cl PCl H KJ+ ® D = -

5400 315 240 2 995
2

axial
P Cl

BE
-

é ùé ù- = + ´ - +ê úê úë û ë û

2 315 600 400 995P ClBE -´ = + + -

160 /P ClBE KJ mol- =

35. Ans.(2)

200
1

aE
Rf e

-
´=

400
2

aE
Rf e

-
´=

1/ 22

1

f e
f

=

200aE R=  400cal=

36. Ans.(1)

dq idt=

( )
20

0

2 240t dt= + Þò  coulomb

24
9650

FÞ

at cathode 22 2H e H+ -+ ¾¾®

24
9650

F 12
9650

mol

37. Ans.(4)

In aqueous medium 
( )

0 0
aq

f H
H +

é ùD =ë û

38. Ans.(1)

Ecell = 0 0.06 logcellE Q
n

-

0.3 = 0 0.06 log10
2cellE -

0 0.33voltcellE =

At equilibrium

0GD = Ecell = 0

Q = k
0= 0.33 – 0.03 log k
k = 1011

39. Ans.(2)

2r
Effective area occupied by each NH3

molecule = ( )23 2 2
4

r´ ´

= 2 22 3 r nm

Number of ammonia molecule required

= 
( )

3

29

20 10
2 3 10r -

´

´ ´
 = 

22

2

10
3 r
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40. Ans.(1)

PH of salt of weak acid and weak base.
remains independent of concentration.

Thus 1

2

1x
x

=

41. Ans.(3)

= - -

3

3 3

                 CH
                 |
A CH C CH
                 |
                 OH

    
= - =3 2

3

                 
B CH C CH
                 |
                 CH

= - - -3 2

3

                 
C CH CH CH OH
                 |
                 CH

42. Ans.(4)

OH

   ¾¾¾¾¾®2 4H CrO in
anhy Acetone  

O

    Å
¾¾¾¾¾®3

2

MgBr(i ) CH
(ii )  H O/ H

CH3
OH

43. Ans.(4)

CH3
 represent the resonance and

have maximum no. of a-H thats why its
most stable.

44. Ans.(3)

N

O

H

this circle acidic H migrate w.r.t

p-bond & shows tautomerism.
45. Ans.(1)

46. Ans.(3)

3

2
Alanine

           CH
           |
NH CH COOH- -     

2 2
Glycine

NH CH COOH- -

CH

CH3

NH2 C OH

O

2 2NH CH C OH
                       ||
                       O

+ - - - + 
CH

CH3

NH2 COOH

47. Ans.(3)

2
|

R CH COOH R CH COOH

Br

- - ¾¾® - -

¾¾® - -
|

R CH COOH

OH

D¾¾®

C O
HC CH

O C
RR

O

O

48. Ans.(4)
49. Ans.(4)

CF3

   ¾¾®   

CF3

NH2
  ¾¾® 

CF3

NH2
50. Ans.(2 )
51. Ans.(1)
52. Ans.(3)
53. Ans.(4)
54. Ans.(4)
55. Ans.(4)
56. Ans.(2)

2nd I.P ®  Cr ®  3d54s0

Mn ®  3d54s1

v ®  3d34s1

Ti ®  3d24s1
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57. Ans.(1)
58. Ans.(1)
59. Ans.(3)
60. Ans.(2)
61. Ans. (2)
Sol. From the given data

f1 = a1 x1 + a2 x2 + a3 x3
f2 = b1 x1 + b2 x2 + b3 x3
f3 = c1 x1 + c2 x2 + c3 x3
Since f1 =  f2 =  f3 =  0  ,  so  this  becomes  in
form of homogeneous linear equation
\ a1 x1 + a2 x2 + a3 x3 = 0

b1 x1 + b2 x2 + b3 x3 = 0
c1 x1 + c2 x2 + c3 x3 = 0

so, D = =
1 2 3

1 2 3

1 2 3

0
a a a
b b b
c c c

62. Ans. (1)
Sol. Correct result is (~p Ú ~q) Þ (r Ù s)

So,~(p Ù q) Þ (r Ù s).
63. Ans. (2)
Sol. from the graphs of y = f(|x|) and y = |g(x)|.

x

y

y=1

y=-1

y=sin|2x|–p p/2
p/2

x=1

y=|ln x|

so total no. of solutions will be two in xÎ (0, p )
64. Ans. (2)
Sol. Prob that student is passed in mathematics

P(M) = 1/4
Prob that students is passed in physics
P(P) = 1/5
Prob. that student is passed in both the
subjects P(m Ç  P) = 3/20

required probability = 
P(M P)

P(P)
Ç

P(M) P(M P)
1 P(P)

- Ç
=

-

1 3
1/10 14 20

1 4 /5 81
5

-
= = =

-

65. Ans. (2)
Sol. Since |z1| = 12

|z2 – 3  – i| = 5

= |z2 – ( 3 + i)| = 5 > |z2| – | 3  + i|

5 > |z2| – 2
7 > |z2|

Now 1 2 1 2 1 2|z | |z | |z z | |z | |z |- £ - £ +

|12 – 7 | < |z1 – z2| < 12 + 7
5 < | z1 – z2| < 19

66. Ans. (3)

Sol.

y

x

A(h,k)

B(1,1) C(2,1)

\ ´ ´ - = ±
1 (1) ( 1) 2
2

k

k – 1 = ± 4

= +1 4k = -1 4k
= 5k = -3k

\ values of h2 + k2 = 12 + 52 = 26
or
h2 + k2 = 12 +9 = 10

67. Ans. (2)
Sol. + + - =3x 4y z 3 0 .... (1)

+ + - =
53x 4y z 0
2 ... (2)

Let equation of plane is
+ + + =3x 4y z k 0 ... (3)

Given that

+

Þ =
+

k 3
226

5 3k
2

26

   Þ + = +
53|k 3| 2 k
2

Þ + = - -3k 9 2k 5  (Taking -ve sign)

-
Þ =

14k
5
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Equation required plane is

+ + - =
143x 4y z 0
5

15x + 20y + 5z – 14 = 0
68. Ans. (3)
Sol. Let p(x) = x2 – 4x + 3

= - = Þ =
dp 2x 4 0 x 2
dx
p(2) = 3, p(5) = 8, p (–5) = 48

( ) = - = + +48maxf(x) f( 5) log (25 20 3)

= =48log 48 2

69. Ans. (4)

Sol. - - - -+ + + +1 1 1 13 3 3 3tan tan tan tan ....
5 29 71 131

n terms

- -- -æ ö æ ö= + +ç ÷ ç ÷+ ´ + ´è ø è ø
1 14 1 7 4tan tan

1 4 1 1 7 4

1 110 7 3n 1 (3n 2)tan ...tan
1 10 7 1 (3n 1)(3n 2)

- -- + - -æ öæ ö +ç ÷ ç ÷+ ´ + + -è ø è ø
- - - - -= - + - +1 1 1 1 1tan 4 tan 1 tan 7 tan 4 tan 10

- - -- + + - -1 1 1tan 7 .....tan (3n 1) tan (3n 2)

- - - + -æ ö= + - = ç ÷+ +è ø
1 1 1 3n 1 1tan (3n 1) tan 1 tan

1 (3n 1)

- æ ö= ç ÷+è ø
1 3ntan

2 3n
70. Ans. (2)

Sol. ( )
1 4

0 1

A (2x x)dx 2 x x dx= - + -ò ò  = 
7
3

71. Ans. (1)

Sol. + =
dy 3y 1
dx x

I.F. ò= = =
3dx

3 log x 3xe e x
solution of differential equation

= Þ = +ò
4

3 3 3 xy.x x dx yx c
4

put x = 2, y = 1, we get c = 4

= +
4

3 xyx 4
4

Put x = 1, 
1 17y(1) 4
4 4

= + =

72. Ans. (3)

Sol.
P

C

B

A

8

45º
8

8

0

120º

Area of D ABC
= 3 × Area of triangle OAB

= ´ ´ ´ ´ o13 8 8 sin120
2

= 3 × 4 × 8 × =
3 48 3

2
73. Ans. (2)
Sol. 1 1r a bl= +  and 2 2r a bl= +

then 
( ) ( )2 1 1 2

1 2

.
. .

a a b b
S D

b b
- ´

=
´

 
6
5

Þ =l

then [ ] 2=l

74. Ans. (3)

Sol. 1nadjA A -=

( ) ( )21 1n nadj adj A adj A A- -Þ = =

( )2 21n PÞ - =   1n PÞ - =

1n PÞ = +
75. Ans. (1)

Sol.
( )/ 2

0

sin 2 1
sinn

n x
A dx

x

p -
= ò

( ) ( )( )/ 2

1
0

sin 2 1 sin 2 1
sinn n

n x n x
A A dx

x

p

+

+ - -
- = ò

/ 2

0

2cos 2 0nx dx
p

= =ò

1n nA A+Þ =

1 2 3 100 1000... ....A A A A AÞ = = = = =
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76. Ans. (3)
Sol. 8a d b+ = ... (1)

12a d br+ =  ... (2)
214a d br+ = ... (3)

Þ  (2) – (1) Þ ( )4 1d b r= -

(3) – (2) ( )2 1d br rÞ = -

12
r

Þ =
1
2

rÞ =

also 80 40 5 80
1

b b d a
r

= Þ = = - Þ =
-

77. Ans. (4)
Sol. Let point of intersection be (h, k) then

equation of PQ is 2 4hx ky+ = , it touches
2 2 1x y+ =

( )( )
2

2 2 2
2 2

16 1 1
4 4

h c a m
k k

Þ = + = +Q

2 2 31
16 4 2
x y eÞ + = Þ =

78. Ans. (2)

Sol. ( )20

1 2cos5 cos 2 2cos7 cos10lim
2 1 sin 2x

x x x x
n x®

æ ö-
ç ÷ç ÷+è øl

20

1 cos 7 cos3 cos17 cos3lim
2 sin 2x

x x x x
x®

+ - -æ ö
ç ÷
è ø

20

1 cos 7 cos17lim
2 sin 2x

x x
x®

-æ ö
ç ÷
è ø

20

1 2sin12 sin5lim
2 sin 2x

x x
x®

12.5
2.2

= 15=

79. Ans. (2)

Sol.
2 2

1
9 4
x y

- =

Condition of tangency 2 2 2c a m b= ± -

22 9 4m= ± -
24 9 4m= -

29 8m =

2 2
3

m = ±

80. Ans. (3)

Sol. 0x z y´ + =
rr rr  (Given)

Taking cross product with xr  both sides,

( ) 0x x z y x´ ´ + = ´
rr r r rr

( ) 0x x z x y´ ´ + ´ =
rr r r rr

( ) ( ). . 0x z x x x z x y- + ´ =
rr r r r r rr r

2z x yÞ = ´
r rr

Now 

ˆˆ ˆ
ˆˆ ˆ1 1 0 2

1 1 1

i j k
x y i j k´ = - = - - +
r r

ˆˆ ˆ2 2z i j k\ = - - +
r

2 6z =r

3
2

z =r   Þ  
2 3

2
z =r

81. Ans. (2)

Sol. ( ) ( )1 12 3, 3 6f f- -= - =Q

( ) ( )3 2, 6 3f fÞ = = -

3 2
6 3
a b

a b
+ =

+ + = -
Solving eq. (1) & (2)

5 , 7
3

a b= - =

5 5 21 167
3 3 3

a b - +
\ + = - + = =

82. Ans. (4)
Sol. 2 3y x=

23
2

dy x
dx y

=
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slope  of  tangent  at  ( )2 3,a a  = slope of

normal at ( )2 3,b b

4

43

3

3 1
32
2

a
ba
b

-
=

3 2
2 3

a
b

-
=

4
9

ab -
=

83. Ans. (3)

Sol. ( ) ( )2
0 1 21 ...... .... ... 1x x x x x r x x

r xa C Ca Ca Ca Ca+ = + + + + + +

( ) ( )2
0 1 21 ...... ..... ... 2y y y y y r y y

r ya C Ca C a Ca C a+ = + + + + + +

multiplying eq.(1) and (2) and equating the
coefficient of ar both sides,

0 1 1 2 2 0....x y x y x y x y
r r r rC C C C C C C C- -+ + + +

= coefficient of ar in ( )1 x y x y
ra C+ ++ =

84. Ans. (4)
Sol. 4, 2np npq= =

1 1, 1
2 2

q p q= = - =

8n\ =

( ) ( )
7

18
1 8 5

1 1 1 11 1/ 2 8
2 2 2 32

P x C æ ö= = = ´ = =ç ÷
è ø

85. Ans. (1)
Sol. Let E1 be the event that one of first n urns

is chosen
E2 be the event that (n + 1)th urn is chosen
A  be  the  event  that  two  balls  drawn  are
black.
then

( ) ( )
6

2
1 2 10

1 2

1 1' ,
1 1 3

Cn AP E P E P En n C
æ ö= = = =ç ÷
è ø+ +

5
2

10
2 2

2
9

CAP E C
æ ö = =ç ÷
è ø

Now 2

1 2.
1 9

1 1 2. .
1 3 1 9

E nP A n
n n

æ ö +=ç ÷
è ø +

+ +

1 2
16 3 2n

=
+

3 2 32 10n n+ = Þ =
86. Ans. (2)
Sol. Let the number is abc

such that 
2

a cb +
=

2b a c= +
even a c= + .
a, c should be both even or both odd.
No. of ways 5.5 4.5Þ +

25 20= +  = 45
87. Ans. (2)
Sol. Put x = 2

( ) ( )12 2 2 2 1 4
2

f f fæ öÞ + - =ç ÷
è ø

( ) ( )12 1 2
2

f f fæ öÞ + - =ç ÷
è ø

... (1)

Put x = 1

( )1 1fÞ = - ... (2)

Put 
1
2

=

( ) ( )1 1 52 2 2 1
2 2 2

f f fæ ö + - =ç ÷
è ø

... (3)

solving (1), (2), (3)

( ) 12 1, 0
2

f f æ ö= =ç ÷
è ø

88. Ans. (1)

Sol.

(1,1)
M

x-y=0

x + y + 2 = 0

N
(0, –2)

P
(–1, -1)

90º
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MN will be focal chord of parabola. A circle
with MN as diameter will touch directrix
at P(–1, –1).
Equation of circle with MN as diameter.

( ) ( )( )1 1 2 0x x y y- + - + =

2 2 2 0x y x yÞ + - + - =

Equation of tangent at P(–1, –1) will be

( ) ( ) ( ) ( )1 1
1 1 2 0

2 2
x y

x y
- -

- + - - + - =

3 4 0x yÞ - - - =

3 4 0x yÞ + + =

89. Ans. (1)
Sol. Difference of roots in both equation is same

i.e., cos 2q
216 8 4 4b bÞ - = -

22 b bÞ = -
2 2 0b bÞ - - =

( )( )2 1 0 2, 1b b bÞ - + = Þ = -

90. Ans. (1)

Sol. ( )
1

0

sin 8 .I x g x dxp= ò

( ) ( )
1/ 2 1

10
2

sin 8 . sin8 . .x g x dx x g x dxp p= +ò ò

1 2I I= +

( )
1

2
1
2

sin 8 .I x g x dxp= ò

Put 
1
2

x t= + dx dt=

1/ 2

2
0

1 1sin8 .
2 2

I t g t dtp æ ö æ ö= + +ç ÷ ç ÷
è ø è øò

( )( )
1/ 2

0

sin8 2t g t dtp= -ò

( ) ( )
1/ 2 1/ 2

0 0

2 sin 8 . sin 8t dx t g t dtp p= -ò ò

1/ 2

0

2 sin8I t dtpÞ = ò

1
2

0

cos82
8

tp
p

é ù= -ê úë û
= 0
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