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PART-A PHYSICS
1.3)  u=bx
d X d t
= Zopx - j & bJ. dt
dt Jx
0 0
2.2
= 2Jx = bt = xX= th
dx b’ . bt
= U=—=— velocity at f =1 is v=—
d 2
2.3) Consider force on 4 due to B
2 —-Q FS _Q
Q —
Fle—%— A B
4n ey (2a) G T
0?
16n € a?

Since A is in equilibrium, force on it due to changed sphere, F;, = F (magnitude)

So, electric field at distance a from centre

E-—2
léne, a
. . 20
If » > R, result for electric field is E = —
ey r
So, assuming a > R,
2
g-—£2 __ 20
loneya” 4neyr
v
= r= 2x/§a = a=
242
But the result was only valid for » > R
= The point is inside the sphere and a < R

Let electric field inside the sphere at distance r from centre be E, then by gauss law

E(4m?) = - j Jox(40c2 ) dx
EO 0

2
= E= kL
4e,
T 2
Also j Jox(40c)dx = 20 = k= —Q4
R
0
2 2
= E= o - Qa 2
2ney R° 2meg R
Comparing with £ = 9 = a=8""4R

l6m g a’
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34 g ﬁ s,
—>u

fi-fi=Lo = ML) B0,

\Z 21 2x660

1 T , 5
42 —=1-2 = 2= - ()

6 L I, 6
121_(T2—62) - 5L-62)_2 Q)
3 T T 3
From (1) and (2)

1e

6 1,

= T, =372k or 99°C
T2:2x372=5><62 =310K or 37°C

5.1) Coordinates of the masses :
my :(0, 0) my (1, 0)
msy :(10.5,0.5/3)
50(0)+100() +150(0.5) _ 7

X =
oM 50+100+150 12
50(0)+100(0)+150(0.5v3) /3
YCM = =—m
50+100+150 4
Coordinates of CM : l, ﬁ
12° 4

4
6.(1) n(r)=nye ™
Molecules in shell element of radii r and r + dr

dN =n(r)dV = n(r)(4nr’dr)

Total molecules = N = IdN

4

= N = 4nnoj.rze_(” dr

Put wt=t = doudr = dt
dt 34—

= Pdr="— =% Vg
or

= N= 4nnoa_3/4jt_l/4e_tdt

= noc noofy4

7.4)  B=""L(sinc+sinp)
4nr

r=4cm
sina=sinf3=3/5 e

= B=15x107T
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8.(4) Letinitially, there are n nuclei of each type.

_[ijz _tn2
12 =ne 10

—tln2

ny =ne

ng =ne 20

At ¢ = 60 minutes,

n n
ny=— and ng=—

26 2
_n
_ 6
Ratio of decayed numbers =4 =2 _ (gj
n—ng ., " \8
23
T —
. AL  olLAO
Strain =— =
L L
F F
= = a=
AaAB YT

0.1 @

[—0—12 =2=10.67
I 1.2
11.33) Ncos@zm(%jmz
Nsin0 =mg
2
cotf="2_ 0=60°
2g
co:2gcot9: /2_g\/§
r r
mzzzg\/g
B
P
12.3) PB=10log
10 47tr210
47[” 10
= Pz =10" = P=10""2x10"% x4x 2
4nr<l

= r= i: 2x7 = lz04 r=40cm
\J47t \V4x22 '\ 44
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13.4) nRAT =10
A4=nC,AT =2 = ngze:@ {C ZE}

Hence Q=Au+W
0=35J

T E _ﬂ
14.(1) qzj-E[l—e L]dt
0

T
E E R L E EL ., EL EL EL EL EL EL
=t - P i RS 1 ;7 e=27
R R R R R®> eR* R® eR* (7R

15.(1) Ammeter

IO
S
(Ig=1G)Ry = 16G (D = IyRy=1,(R4+G)
Voltmeter
¥ =I,(R,+G) ) < %

= V-1,G=1,R, 3) W
G(Iy—1,)=1,R, R

(Ip=I,)R, =1,G

Dividing
G R = RR, =G’
I,-G
From (1) R,=
Iy—1,
G(l,-1
From (3) R, = (o ~1y)
Iq
2
Ry I
R, (Iy-1,)
GM
16.4) g=—7
R
4_8 _1Rg = R2=R_2 So. R _R
g g 9Rp P4 P2

o _ N2mx100eV _\/2x9.1x10‘31 x6.6x107"7

eB 1.6x107 x1.5%1073

J29.12 10724
——s ~2.25cm
1.6x1.5x10
S].ne=2cm=2><4
9
.8
sin = —
9
y=6tan0 =6x 8 ~12cm
J17

So d~12.87cm {d =y+A}
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18.4) A=2({,—-¢;) (Resonance column exp.)
=2x40cm
V =480x80 =384m/s

1 k1
= | —=—
length ky n

L 1 /
or —=— = h=——
I, n n+l

19.(3) Spring first o

and I

20.4)

21.(4)

22.(3)

23.13)

24.(4)

A)
f1 =(mg + Fsin0)
_ F.cos30°— f|
m

9

_ FcosO—pmg —pFsin0

(B)

f>=n(mg ~ f sin)
Fcos30°— 15

a
m

. Fcos—pmg +F sin©

9
m

_ 2pF'sin©
m

a —q

2

_ 2x0.2x20x1
5x2

=0.8 m/s>

Direction of propagation + z-axis
E _
By=-2=2x10""T
C
So only choice option (4)

mVr :%(n =3)
27

mV - 3h _ 3h
2nxr  2-mr
mV 3-h 3 3

(msAB)+mL = 12 Rt

rms

[msA9+mLJ
= t=| ——Fo

2R
t =22 minutes
V,=6V
V=1R,+V, v

ass = 16vOIL}
16=1R, +6

iR, =10 i= 10 3=
2x10

This current will be divided
V.=I1,R;

SmA

g
2 L

= i; =1.5mA

So current through Zener = 3.5 mA
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25.2) 90-r>0,

90—rZSin_1(ﬁJ = coerﬁ

12%) W
Snell’s law 0>/
sinf _ : Ko ) K ’ K
=22 = sin0="Zsinr =2 [1-| 2L A D
smro H H 12%)

2
This is maximum 06 so O < [ﬁ] -1
i

26.(3) Terminal velocity for sphere of radius »

2
v=—"-ri(d-p)r'g
9

= vor
3 2
r;zrl—:>r—1=3 Lol 4 =9
27 7 v, 7
27.4) LSB =o,-0, =(20000—-2000)r =180007 rad/s
So % =9000Hz
2n

Modulation index = A—’” =0.5
C

28.(4) Two angles of projection are o and 3
Range is equal = o+ =90°
2.2 2 2 4.2 2 4 ;2 2 2 2
hh, = u sin“a |[ u sin” _u sin otzcos a _u sm22(x =L u” sin 2o =R_: R =16 hh,
2g 2g 4g l6g 16 g 16
29.4) V,=V,=10V

1uF
v |

C +C,

6 A B
6><10:6V

In series, potential difference across Ci is

= Potential difference across 4uF =

SuF
= Charge =4x6=24uC

30.(4)
n=4

n=3

3 n=2

hC/M:RhCX7
16x9
Rhcx5
4x9

Ay Tx4x9 7

7»_1_16><9><5_%

M_20
a7
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PART-B CHEMISTRY

1.(1)  Energy of 2s orbital o

2
eff

Zy:K=Na>Li>H & Z:K>Na

hence the force of attraction of the K nuclei at 2s electrons will be stronger than that of Na nuclei.

2.2)
280 . cH,—C=CAg),
CH,— C= CH—
He?t/H? Tautomerisation
A) = CH;—C=CH, — CH,—C—CH;
(Propyne) I I
OH (B) O
(Acetone)
CH.— C— CH. ﬂ CH.— CH— CH. ZaCHCL Turbidity within 5 min.
? [ ° Reduction ° | =
B) O OH
(Acetone) © (2° Alcohol)

3.2) 2KMnO,—2—K,MnO,+MnO, + lo2
(X) () 2

MnO, +2Cl” +4H" ——Mn™ +2H,0 +Cl,
4.2) Cd(OH), Cd™ +20H"
+2 -12
K,, =[Cd"?][OH"]

o +2 KSP
solubility s=[Cd™]= —
[OH]

pH of the buffer = 12
pOH =2, [OH]=10"
K, =4s’ =4(1.84x107)’

_41.84x107°T  4x6.23x107"

Cd* =2.49%x107"M.
(4= (107 107
CH; cH, CH,
H\/
= /\cm
5.(1) ﬂ)gn )
poly (isobutylene) Isobutylene
(Polymer) (Monomer)
6.(2)
CH, CH,
Acid-Base
+ KCO; ~enction + KHCO,
o .
OH OK
CH, CH, (ﬁﬂ
i
iz = o 7 ——
HC = C-CH,—Br cu, *KBr
o
OK 0
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7.(1) Mo and W have nearly same atomic radii due to lanthanide contraction.

8.2)

ICH,
3, 5-dimethyl-4-propyl hept-1-en-6-yne.

9.4) EDTA is used to remove lead poisoning by formation of stable Pb(EDTA)?*" complex.

10.(1) Primary pollutant in the photochemical smog: NO; and Hydrocarbons.
Secondary pollutant in the photochemical smog: Ozone and acrolein (PAN).

11.(2) The osmotic pressure of the colloidal solutions is generally LOWER than a true solution of same.
Concentration due to chances of association of the particles.

12.2) If AG°<O then K, >1

a b
13.(4) In Vinyl Halides CH,=CH-X, the strength of the bond (b) is very high due to delocalisation such that

the Vinyl carbocation is highly unstable.

14.(2)
H H H’

29°
H

e
H
Dihedral angle =120°+29°=149°
15.(4) C—C bond length will be maximum in diamond due to sp® Hybrid state of the carbon atoms.

(3-275) 25

16.(3) Rate of disappearance of N,0; = 0 0 10> Mmin™" = (%j x10~ M min ™'

Rate of formation of NO, =2 (rate of disappearance of N>Os) = % x107 =1.667 x102Mmin™

17.2) =n=m +m,
T, = osmotic pressure of urea solution.
7, = osmotic pressure of glucose solution.
n,= CRT n,=C,RT

_0.6/60

0.1

C, :1'8/180:0.1M
0.1

C, =0.1M

n=m+m,=0.1RT+0.1RT
n=2(0.1RT)=0.2x24.6 =4.92 atm.
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18.2) 2NO +0,,, An=0 (K, =K.)

(g) 2(g) 2(g)>

2C, +0,,  2CO,An=+1(K,>K)

2HI,  H,, +1y,,,An=0(K, =K,)

NO,,, +S0,, NO +SO,, An=0 (K, =K)

OH
Ok, /\/\ He(OAC),/H,0 /\)\
19.(4) - — EEOGI
‘ X) ) CeH;
Cl (

20.(3)

Nuclear charge : Be <B

First ionization energy : Be > B (due to higher stability of 2s® configuration over 2s*2p')

21.(4) No.ofions  HCOOH,, > CeHsCOOH > CH;COOHL,,
(A) © (B)

Conductivity oc no. of ions.
= A>C>B

4+ -
N,Cl NH,

23.2) (CH,),C-Cl+AgNO,—>AgCl{ + (CH,),C"NO;

24.2) Al,O, +impurity of $i0, — %5 Na[AI(OH),]+ Na,SiO, [Hall-Heroult’s process]

25.(1) Mg(HCO,), —2->MgCO;, +CO,,, +H,0

2(g) )

MgCO,, ——a——>Mg(OH), { +CO

3aq.  Hydrolysis +H 2 O
(ppt.)

2(g)

(Mg(OH), is less soluble than MgCO;in aqueous medium)

26.49) CH +(x+y/4)0,——>xCO, + y/2H,0
25¢ 88¢g 9 gm
2moles 1/2mole
(Molar ratio of C & H in Hydrocarbon)
x 2

yi2 1/2

2x 4

vl

570
Hence, 25 g of the Hydrocarbon have 24 g of the Carbon and 1 g of the Hydrogen

+OT

2(g) 2(g)

27.(4) 2LiNO,—2>Li,0 +2NO
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(Lithium nitrate)

28.3) [CoCl(en),]Cl K,[Al (C,0,),]
(CN.=5) (CN.=6)

29.(1) Glycogen is NOT similar in structure to amylose which is a straight chain polymer. It shows similarity
with amylopectin in its structure with higher number of branches. Glycogen is generally found in animal
cells and also in some yeast and fungi. It only have o — linkages between the monomeric units.

30.(4) Simple cubic =1
B.C.C.=2
F.C.C.=4ratio = 1:2:4

PART-C MATHEMATICS

o+l o+l
1.4) J‘ dx _ 1 B 1
(x+a)(x+a+1) ’ (x+a) (x+a+l

o

a+l 2
=ln( xra J :ln(2a+1j—ln£ 20 j =In M =1n2 = oa=-2
x+ao+l 20042 200+1 2(a)(oe+1) 8

04

(erZSme(\/xz +2sinx+1 +\/sin2x—x+l)

2.2) lim~* 2 =2
@ x>0 ﬁ_sin2x+2sinx x
X X X X
2 _ _
3.2) v =4k y=hx @0, 4)
218 16 ;
4/2, = kx—z | :
A= [ @hx-1x) dx = A:KT—TK:5 = A=24 @7, 0)
0 J—
2 (0, 0)
4.4) 2be=4,a=2
b*e* =4
%0, 2)
b* —a’ =4
b* =8
2 2 ¢(0, -2)
X_+y_:1

5.1) Normal to plane: (i +2] — lé) X(—i+]— 21€) =-3i+3]+ 3k
Equation of plane is —x+ y+z =0

P=_2+1+4=\/§

NG}
6.(1) A=1{1,2,3,4}
B=11,2,4
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C={1,2,34} Not satisfying option (1)

7.2) xy%wz )

t

x—2=I—2 dx
%:—2x+C = =20 +Cx’
X
2x—y+22—4_+(x+2y+22—2)

3 3
x=3y=2, 3x+y+4z=6

l+cos’®  sin’0 4cos60

9.(4) cos’0 1+sin’0  4cos60 |=0

cos’ 0 sin®®  1+4cos60

¢ ->C+¢C, R >R —-R,

2 sin’@ 4cos60 0 -1 0

2 1+sin*0 4cos60 [=0 = 2 1+sin”0  4cos60 (=0
1 sin®0  1+4cos60 1 sin®0  1+4cos60
(2+8c0s60)—4cos60=0

8.33)

2+4cos60 :—%

2n

_2n 4n 2n
9

> 9 Q:E’
3 9

3
10.) BP=ay,  P=yoy
2
(\/ax+\/§) =0 = «x —ﬂ isarootof x> +x—-1=0 = l——y—1=0
Ja o +Ja
= M:l = wzl
a o

60

= y=B+a)
ap+ay= aB+B’ = Ba+p) = Py

11.4) 3a+6d +15d =40
3a+21d =40

a+7d=ﬂ
3

S;s =%(2a+14d) =15x?=200

12.(4)

\ X \ 15 \ 12 \ —6
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6 9 36
. 15 12 26 15+8-26 1
Expectation =—+ ——-6x— = —— =——
6 9 36 6 2

13.(2) 7+cos2x=0a(2—sinx)
8 —2sin” x = o(2 —sin x)
o =2(2+sinx)
ael2,6]

20
14.4) > ¥,
r=0
20 20 20
§=20) (r-1+1) ¥C,, =20x19x Y ¥C, , +20x Y " C,

r=1 r=2 r=1

=20x19x2'® +20x2" =20x2"8(19+2) =21x5%x2* =1052%
15.(1,3)

158

xcos15%+ysinl5°=4
xcos75°+ysin75°=4

16.(2)

s

(3.3)

N

(x=3)+(y—-5)* =25

1 3
17.3) |2 1 —a|=0
a —2 3

a(3-2a)-1(6+0a)+3(-4—a)=0
3a—2a% -60° —12-3a.=0

302 =-18

a’=-6

anx +1 4
19.3) a=2,B=-1

18.(1) f(x)ztan_l(:anx_lj = f(x)ztan_ltan(x—%j xe(O, gj = f(x)=x-_
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rn(x—l)(x—Z)(x—3) 11
=2 (x—4)(x-2) -2 2
sin(x + o)
20-1) -[sm(x o)

X—o=t=>x=t+a
sin(? + 2a.
jinc20),
sint
cos(2a)t +sin2a In |sint | +c

21.(4) boys =5, n=girls

boys  girls

1 2

2 1
5C1 X nC2 + 5C2 X nC] = 1750
3= | 1on=1750

n? —n+4n=1700
n? +3n=700
(n+28)(n—25)=0, n=25

22.22) P(s)=,, P(f)=

50 49 49 49
P(0 failure + 1 failure) = [fj +2°¢, x(ij x (1] = (fj (Lm) z(ij (ﬁj
5 5 5 5) s 5) \s

23.3) ~(p>Cq@)=~CFpv~q) =(prq)

1 x8 2 3 6
24.(3) (5_EJ (2)(? —x—zj

T;+1 — 6C2 (2x2 )6—r (_%j — 6Cr 26—" (_3)I‘ x12—4i‘
X

6
Constant term in expansion of (sz —%j = 6C2 23 (—3)3
X

6
Coefficient of x® in the expansion of (2)62 — %J =6 Cs (2)(—3)5
x

¢y x23(-3)° .\ 6Csx2x3°
60 81

=-T72+6x6=-36

Term independent of x =

(1,2)
25.(2)

-1,1) 2,3)

(-3,0) 3,4
Centroid = (%, 2}

26.Q2) ﬂ = L
ho 3 h-30
Bh-h=30{3 ,
VMC | JEE Mains-2019 14 ons | Evening Session
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~ 3043 30V3(\3+1)
W3- 2
27.(4) [sinO]x+[—-cosO]y=0
[cotO]x+y=0

OE(E,Z—RJ Ge(n, 7—“}
23 6

=453 ++/3)

Ox+0y=0 -x+0y=0
-x+y=0 [cotB]x+ y=0 and [cotB] is not identically sum integer
28.(1) y*=16x Xy =—4
4 4 , 4
y=|mx+— x| mx+—|=-4 = mx"+—x+4=0 hasequal roots (D =0)
m m m
16

—2—16m=0 = m=1
m

Common tangent y=x+4
29.(4) y=(x—-2)—-1 and x—y=3 intersectat (2, —1) and (3, 0)
@ dy

=0, —| =2 equations of tangentis y+1=0, y=2(x-3)
dx x=2 dx x=3

Hence point of intersection (%, - 1)

220 _gi-y

30.(3
) 2z+n

(2x—n)+i20
(2x+n)+i(20)
(2x—n)+i20=Q2i-1D)2x+n+i20) =—2x+n)—40+ (4x+2n)i —i20
—-2x—n—-40=2x—-n 20 = (4x+2n—20)

dn=-40 = n=-10, 20=-60+2x = 2x=80 = x=40

=(2i-1)
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