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1. (b) Looking at the cross-section of the solenoid, R,,,.x Of the particle's motion has to be g for it not to strike the

solenoid.

mv
quB = R
2
R R omuy,
max 2 q#oin
Rquoin
Vmax = 2m

2. (a) Maximum charge on capacitor = 5CV

is forward biased and (b) is reverse biased

For case ()

-t

@ = Gmax (1 - €RC) = 5CV

For case (b)

A= SCVe_l
Qz = 5CV
3. (d)
a b c a+b+c=d | Round
off
1. 220.1 20.4567 40.118 dy 280.7
= 280.6747
2. 218.2 22.3625 40.372 d, 280.9
= 280.9345
3. 221.2 20.2435 39.432 d; 280.9
= 280.8755
4, 221.4 18.3625 40.281 dy 280.0
= 280.0435
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1 2
Sy =uyt+ ant

1
32=0+§><4t2—>t=4sec
1
Sy =uxt+§axt2

1
=3><4+§><6><16
=60m

5 (c)

k1

m

Using Newton's second law of dynamics,

mw?(l, + x) = kx

L k
(osr)= b
X mw

lymw?
x = —
k — mw?

k >> mw?

2
So, = is equal to
L X

6. (b)

Considering the torque situation on the loop,

T = MBsinf = —i«a
. mR?
nmR<“iBO = — >

a

The above equation is analogous to 8 = —Ca, where C = w? = 2733
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_ 2miB _ 2T
="M T
- 2ntM
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7. (c)

Fr

\4
mg

In equilibrium, net external force acting on the sphere is zero.

mg=Fr+B

|4
pVg=o (E) g +T2nR
4 2
p§HR3g = G§NR3g + T2nR
3T

2(p-2)9

8. (b) Key Idea: The difference of two consecutive resonant frequencies is the fundamental resonant frequency.

R =

Fundamental frequency = 490 — 420 = 70 Hz

70_1 T
2l |u

70_1 540
2= [6x10-3
300
- \/ 32
=1 %70 90 x 10 120
>[l~214m
1+

9. (a) EM wave is in direction ~

Electric field is in direction k&

Direction of propagation of EM wave is given by ExEB
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10. (b) Mean free time =

\V2nmd?

%_r_d_%e:(oi):(&)zzm

tye di, \0.07 7
11. (a)
au _ 1 o st o stress
W3 stress
1 F?
= Zx__
2 A%Y
du 1
—_— cx —_—
dv — D#
(&)
av), _D; _1
@), > *
av/,
D, 1
— = (4)4
=
oo Dl:DZ = \/E: 1

12. (c) We know that the escape velocity is given by,

V= 2GM
e | R

Now

2GM
noVR
£ 26M

We are given that 2 = 2
v, 4

n
=>-=1

4
>n=4

13. (b) Here we take a small element along the length as dx at a distance x from the left end as shown.




[II(GP PAPER — 6 2020 7 JEE MAINS PYQs

xcm=Mf x-dm
0

:>dM=A-dx=<a+bG)2)-dx

1 bx?
[ xAdx J * <a+ 12 )dx
Xem = = 3
J Adx fol (a+bli2)dx
b
(), + (%),
b (x
a(x) + l—z<?)
al?  bl?
2t
al+gl

31<2a+b)
3a+b

14. (b)

i cost ®— Zmwv
"

60"

LA A

The only external force acting on the colliding system during the collision is the gravitational force. Since

gravitational force is non-impulsive, the linear momentum of the system is conserved just before and just after the
collision.

bi = Pr

mu + mucos 8 = 2mv

u(1+cos60°) 3
= - =
v > 7Y

So the horizontal range after the collision = vt

max

’Zuzsm2 600
3 f

i 8g

15. (a) Assume initial potential energy of the blocks to be zero. Initial kinetic energy is also zero since the blocks are
at rest.

When block m; falls by h, m, goes up by h (because of length constraint)
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Final P.E = mygh — mygh

Let the final speed of the blocks be v and angular velocity of the pulley be w

Final KE = %(ml +my)v? + %Ioo2
Total energy is conserved. Hence,
1 1
0 = mygh —mygh+ E(m1 +my)v? + El(uz
v = wr (due to no slip condition)

1 1
= E(ml +my)w?R? + Elwz = (my —my)gh

2 1 2 1
= w [E(ml + m,)R +§I] = (my —my)gh

2 2(my —my)gh

- R? [(m1 +m,) + %]

> w

2(my —my)gh

1
(ml + mz) + ﬁ]

=>a)—1
_E[

16. (b)

hc (1 1
7 = (1366V)Z )

n{ nj
Tl1=1

nz = 3
For an H-like atom, ionization energy is (R)Z2.
This gives Z = 3

hc n(1l 1

=>hc_ 13.6eV)(9 ><8

— = (13.66V)(9) X 5
1240

8% 13.6
A=11.39 nm

N————

wavelength = m

17. (a)
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The portion of light escaping into the air from the liquid will form a cone. As long as the angle of incidence on the
liquid - air interface is less than the critical angle, i.e. i < 6., the light rays will undergo refraction and emerge into the
air.

Fori > 6., the light rays will suffer TIR. So, these rays will not emerge into the air.

The portion of light rays emerging into the air from the liquid will form a cone of half angle = 6,

1 3 V7

=—, cosO; =—
wig 4 4

sinf, =
Solid angle contained in this cone is
Q=2n(1—--cosb;)

Percentage of light that escapes from liquid = % x 100

Putting values we get

Percentage = %7 X100 = 17%
18. (c)
1. = h

b= mv

where, v = at

eE eE
v=—t (a=—)

M M
e h
D — ét
M7
. h
D™ eEt
dip  h

dt  |e|Et?

19. (b)
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L =40mH C = 100uF
——FEETT | |

()
—/
V = 10 sin (3141)

Impedance Z = \/R2 + (X — X)?

= —314%x40x 1073
314 x 100 x 10-6
=31.84 — 12.56 = 19.28Q

For X > X;, current leads voltage byg

v 10sin (314t + %)

7 19.28
= 0.52cos(314t)

20. (b) Since the diodes are reverse biased, they will not conduct.

Hence, the circuit will look like

1002

50

1042

MW L

502 Oy

Ryt =5+ 1045+ 10 = 300

I = ? =03A
30

21. (1819K)

PAL
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PVY = Constant

TV ¥~ = constant

(5211

V.
300(V,)14D = Ty (1—2)

8
Ty = 300 x 2(6)

Now for BC process

Ve V¢
Ty T¢
VT, 8
T, = 278 5 %300 x 2()
Tp
T, = 1819 K

PAPER -6 2020

22. (-40) Electric flux through a surface is @ = [ E = dA

For surface ABCD,

dA is along (—k)

So, at all the points of this surface,
E-di=0

Because, @ pcp = 01 =0

For surface BCEF,

dA is along ()

So,

E-dA=E,dA
Dpcer = D2 = 4x(2 X 2)

Ififx=3

N — m?

=48
D, C

N-m?
c

Hence, ¢, — @, = —48
23. (750)

If the length of the segment is y,
Theny =nf

n = no. of fringes,

B = fringe width

¥'d JEE MAINS PYQs
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D D
15><500><E=10></12><E

A, = 15X 50 nm
A, =750 nm

24. (40)

I 2R
1 =40.00 cm

25. (40)

__( 12 -8 )A— 4 — 10-24
"= \200+200/” T 200

Power loss in each diode = (4)(1072)W = 40 mW

26. (C) Zn + 2NaOH — Na,Zn0, + H,

Zn + 2HCl - ZnCl, + H,

So, the ratio of volume of H, released in both the cases is 1:1.
27. (a) Cr(OH)3(s) = Crip y + 30HG,

1-SS3S

Ksp = 27 S*

6 x 10731 = 275*

S = [—x 10~ 31]

6 1/4

[OH—]=:ss==3x[E;xlo—M] = (18 x 10731)1/4M

28. (a) Only LiCl amongst the first group chlorides dissolve in pyridine because the solvation energy of lithium is
higher than the other salts of the same group.

Lithium does not react with ethyne to form ethynilide due to its small size and high polarizability. Lithium and
Magnesium both have very small sizes and very high ionization potentials so, they react slowly with water.
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Amongst all the alkali metals, Li has the smallest size hence, the hydration energy for Li is maximum.

29. (a) The given data for ionization energies clearly shows that IE, > IE,. So, the element belongs to the first group.
Therefore, we can say that this element will be monovalent and hence forms a monoacidic base of the type MOH.

MOH + HCI - MCl + H,0

2MOH + H,S0, - M,S0, + 2H,0

So, from the above equation we can say that,

1 mole of metal hydroxide requires 1 mole of HCI and 0.5 mole of H,S0,.

30. (b) Let us assume the equation to be A = B,

Number of particlesof A = 6
Number of particles of B = 11

11

K
6

2

31. (a) Complex (1) has the central metal ion as Fe?* with strong field ligands.

Configuration of Fe?* = [Ar]3 d°®

Strong field ligands will pair up all the electrons and hence the magnetic moment will be zero.
Complex (11) has the central metal ion as Cr?* with weak field ligands.

Configuration of Cr?* = [Ar]3 d*

As weak field ligands are present, pairing does not take place. There will be 4 unpaired electrons and hence the
magnetic moment = v24 B.M.

Complex (111) has the central metal ion as Co?* with weak field ligands.
Configuration of Co?* = [Ar]3 d’

As weak field ligands are present no pairing can occur. There will be 3 unpaired electrons and hence the magnetic
moment = v15 B.M.

Complex (1V) has the central metal ion as Fe3* with strong field ligands.
Configuration of Fe3* = [Ar]3 d°

Strong field ligands will pair up the electrons but as we have a [Ar]3 d° configuration, one electron will remain
unpaired and hence the magnetic moment will be v3 B.M.

32. (a) Entropy is a function of temperature, at any temperature, the entropy can be given as:

T nCdT
STZIO T

Change in entropy is also a function of temperature, at any temperature, the entropy change can be given as:
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d
AS = [ Tq
33. (d)
B3 N3H;Cl; + LiBH, — B N3Hg + LiCl + BCl,
B3 N3H;Cl; + 3CH;MgBr — B; N3H3(CHs)s + 3MgBrCl
So, we can say that,
B is B3 N3Hg
C is CH;MgBr

34. (c) As H,, 0, and CO gets adsorbed on the surface of charcoal, the pressure decreases. So, option (a) and (d) can
be eliminated. After some time, as almost all the surface sites are occupied, the pressure becomes constant.

35. (a) In cis-isomer, similar ligands are at an angle of 90°.

36. (a) In distilled water there are no ions present except Htand OH~ions, both of which are immensely minute in
concentration, that renders their collective conductivity negligible.

37. (a) Benzene (C¢Hg) has 6sp? hybridized carbons. Each carbon has 35-bonds and 17-bond. 35-bonds means that
there are 3sp? hybrid orbitals for each carbon. Hence, the total number of sp? hybrid orbitals is 18.

38. (b)

1,2-Hydride
® shift
HaC H"  HsC HaC
e W oM 3ok,
CHs CHs CHs
cr

HiC
c:|>(\CH3
CHs
39. (d) There is extended conjugation present in option (d), which will reduce the length of C - Cl bond to the greatest
extent which can be represented as follows:

40. (b) Biochemical oxygen demand (BOD) is the amount of dissolved oxygen used by microorganisms in the
biological process of metabolizing organic matter in water.
41. (d)
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Polymers Monomers
~—CH, &
~-H,e o ) ‘
CH; R
Buna-S \Ign/\/\ = s~z CHz
H.,C™

+ HEC\F’\CHE%H H;C\T_f\CH:

Neoprene I Cl
0 0O 0 o 0
Nylon-6 6 M":‘A“”#N% ahera &
H H X
HaN~ 6 2
OH O
0 &
Ly | e on
PHBV CH: O CoHs O OH O
CoH: "~ OH

42. (a) Lactose, glucose and fructose gives positive Molisch's test.

Glucose gives positive Barfoed's test whereas sucrose gives a negative for Barfoed's test.
Albumin gives positive for Biuret test whereas alanine gives a negative Biuret test.

43. (b) The basicity of the compound depends on the availability of the lone pairs.

In compound 1V, Nitrogen is sp® hybridized.

In compound 111, Nitrogen is sp? hybridized and the lone pairs are not involved in resonance.
In compound I, Nitrogen is sp? hybridized and the lone pairs are involved in resonance.

In compound 11, Nitrogen is sp? hybridized and the lone pairs are involved in resonance such that, they are
contributing to the aromaticity of the ring.

From the above points we can conclude that the basicity order should be IV > [11 > | > 1I.

44. (b)
HO l D
~N
NH, N,*CI N~
@\ NaNO- p-Naphthol ©\
dil. base
CH3 CH, CHs
Coloured
NH, NH, compound

@\ Bry, H,0 Br Br
CH3 CHs
Br

B (CYHGNBI'E,)
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45. (d)
Br , O
O 1) Bra, hv ©2)alc. KOH O 3) 0, H
4) Me,S H
o)
A |5) dil. NaOH
Rt
H
46. (12)
I [
_LCr /Cr\ /Cr\
o~ | Mo o | o7 | o
o} @) O
Chromate ion Dichromate ion

47. (3.98) The generation time can be utilized to get an indication of the rate ratio. Let the amount generated be (x).

Amount generated
Rate = el il

Time taken
-® -®
Rate 500k = o5 Rate a0k = 5

Rate 300K _ 40
Rate 400K N 60

For the same concentration (which is applicable here), the rate ratio can also be equaled to the ratio of rate constants.

R

[Kat4~00 K] E, [ 1 1 ]
In|———|=—
T, T,

Kat300 K

In— =
%0

60 Ea[ 1 1
8.31300 400

E, = 0.4 x 8.3 X 1200 = 3984 J/mol = 3.98 kJ/mol

48. (10.00) Ppm = —le_ 5 100

WSolution

Using the density of the solution and its volume (1 L = 1000 mL = 1000 cm?), the weight of the solution can be
calculated.

Wopution = 1.03 X 1000 = 1030 g

10.3x1073
=272 B 100
1030 g

Thus, ppm =
49. (2.18)

Kf=2
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Molality, "' m ' = 0.5

AT = K¢+ m

=(05%x2)=1

So, the initial temperature now becomes 272 K. Further using the given value of moles and initial volume of the gas
and the calculated initial temperature value, we can find out the initial pressure of the ideal gas contained inside the

piston.

_ nRT

gas 71
= (0.1)(0.08)(272) = 2.176 atm

Now, on releasing the piston against an external pressure of 1 atm, the gas will expand until the final pressure of the
gas, i.e. P, becomes equal to 1 atm. During this expansion, since no reaction is happening and the temperature of the
gas is not changing as well, the boyle's law relation can be applied.

bVi=PRV,

2176 x1=1%1,

50. (66.67)

Compound A is CH3(CO)CH,CH3(C,Hg0)

The percentage of carbon in compound A by weight is V\:”Ca—"" = % = 66.67
Compound
CH3MgBr CH 3 CH Cu > -CH
CH 3 3 3
HSC)K/ 3 H5;C CHs HsC CH; 573 K HsC

(A) (B)

x+a x+2 x+1
x+b x+3 x+2
x+c x+4 x+3

51. (a) Given f(x) =

a—2b+c=1
Applying R; - Ry — 2R, + R;

a—2b+c 0 0
x+b x+3 x+2
x+c x+4 x+3

fo) =

Usinga—2b+c=1

Sf) =(x+3)2—(x+2)(x+4)
= f(x) =1

= f(50)=1

= f(=50)=1
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(
52. (a) Given f(x) = {
\

NP R
=

1—x %<x<1

o=

™[5

The area between f(x) and g(x) from x = %to =

1 f(x) /
. ‘ a(x)

x-axis 3 1

Y

Points of intersection of f(x) and (x) :

V3 2
(2 1 d
_L (1—x—(x—§>x

V3
x? 1 1\3|2
el
2
V3 1
T4 3
53. (¢)
de

54. (c) Let] = [

cos? B (sec 26+tan 26)
sec? 0do
G fiiﬁz Z) +(1 Et?:nz 5)
(1 —tan® @) (sec? 6)do
(1 + tan 6)?

1=]

I=]

Lettan® = k = sec26do = dk
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_ 1,2
pof Ok g

1+k)32"

1= (-2 1)a
T \1+k

[=2In|1+4+k|-k+c

(1—k)

a+m

[ =2In|1+tanf| —tanf +c
Given I = Atan 6 + 2log f(x) + ¢
“A=-1,f(x) =|1+tand|

55. (a) a,, is a positive term of GP.
Let GP be a, ar, ar?, .....

Ynt Gongt = A3 + ag + ot o1
200 =ar?+ar* + ... +ar?%1

200 = ar?(r?%° —1)

N r2—1

Also, Y199 g, =100

100 = a; + Ay + .- .....+a200

100 =ar+ar3+ - .....4art®

ar(r?%° —1)

100 = ——
From (1) and (2), r = 2

And 3% agni1 + Xpl) azn = 300

= a, +az+ay ... +azp0 + az91 = 300
Sar+ar?+ard+ ... +ar?%° =300
s>r(a+ar+ar?+--..+ar'®) =300
= 2(ap +ay,+az+ ...+ az) =300
a2t a, =150

56. (b) |Re(2)| + |Im(z)| = 4
Letz=x+1iy

= [x| + |yl =4

PAPER -6 2020
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y-axis
-x+y=4 x+y=4
- X-axis -
-X-y=4 X-y=4
v

= z lies on the rhombus.

Maximum value of |z| = 4 when z = 4, —4,4i,—4i
Minimum value of |z| = 2v/2 when z = 2 + 2i,4+2 + 2i
|z| € [2V/2, 4]

|z| € [V8,V16]

|z| #V7

57. (b) F(x) = x%g(x)

Putx =1
>F(1)=9g(1)=0

Now F”'(x) = 2xg(x) + g’ (x)x?
F'()=29(1)+4'(D)

(g'@ =)

F'()=f(1)=3

From (1) and (2), F(x) has local minimum at x = 1

58. (a) Z—z = 2cos 8 — 2cos 26

Y eing + 2sin26
dB_ Sin Sin

2 360 . 6
d_y_ cos—-sin

dx .. 30 . 0
251n751n7
dy t39
dx 2
d’y 3 .30d6
dx? 2cosec 2 dx
dz_y = (—Ecosec2 ﬁ) 1
dx? 2 2/ (2cos B — 2cos 260)

¥'d JEE MAINS PYQs
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d%y
dx?

O=m

59. (d) f(g(x) = x
fllg())g'(x) =1

Putx=0»

f'(g(b))g'(b) =1
fl@)x5=1

1

fl@=¢

4

60. (d) If 2b = =

"=7

Comparing y = —E +§With y = mx + Va?m? + b?

m = —2and a?m? + b2 = =2
6 9
a2+4_16
36 3 9
a? 16 4
36 9 3
=>a2=16
bZ
e = 1—a—2
11
=> — —
= |12

61. (c) Let PQ be the focal chord of the parabola y? = 8x
= P(t) = (2t7,4t)&Q(t;) = (2t3,4t;)
= tltz = —1

G —2) is one of the ends of the focal chord of the parabola

Let (% —2) = (2t2,4t,)

1
:>t2=_§
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= Other end of focal chord will have parameter ¢t; = 2

= The co-ordinate of the other end of the focal chord will be (8,8)
-~ The equation of the tangent will be given as - 8y = 4(x + 8)
=>2y—x=8

62. (b)

7x+6y—2z=0

3x+4y+2z=0

x—2y—6z=0

As the system of equations are Homogeneous = the system is consistent.

7 6 =2
=13 4 21=0
1 -2 -6

= Infinite solutions exist (both trivial and non-trivial solutions)
When y = 2z

Letstakey =2,z=1

When (x, 2,1) is substituted in the system of equations
=7x+10=0

3x+10=0

x — 10 = 0 (which is not possible)

~ y = 2z = Infinite non-trivial solutions does not exist.
Forx =2z, letstakex =2,z=1,y =y

Substitute (2, y, 1) in system of equations

S>y=-2

-~ For each pair of (x, z), we get a value of y.

Therefore, for x = 2z infinite non-trivial solution exists.
63. (c) ax? — 2bx + 5 = 0 has both roots as «

b
S20=—>a=-—
a a

And a? =2
a

= b? = 5a(a # 0)
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= a+ f =2b&af =-10
a=%isalsoarootofx2—2bx—10=0
= b? —2ab?*—-10a* =0

“b?=5a=5a—10a’?—-10a? =0

=>q= =>b2—5
=7 4

=a?=20,82=5
=>a?+p?=25

64. (b) A = {x:x € (—2,2)}

B ={x:x € (—o0,—1] U [5, )}
ANB={x:x € (—2,—-1]}
B—A={x:x € (—o,—2] U[5,00)}
A—-B={x:x € (—1,2)}

AUB ={x:x € (—0,2) U [5,00)}
65. (b) We know that ¥:5._, P; = 1
=>k*+2k+k+2k+5k*=1

k 11 k :
>KkKk=-—-1-"k=—=
"6 6

P(Xl>2)=P(Xl=3)+P(Xl=4')+P(Xl=5)
—k+2k+5k2—23
B " 36

66. (b) We find the point of intersection of the two lines, and the distance of given plane from the two lines is the
distance of plane from the point of intersection.

~(@p—-12p+38p—-1)=(29—-3,9—-2,19+1)
p=—2andq=-1
1=18

Point of intersection is (—5,—3,—17)

k —115+ 30+ 34 + 48 k=3
o = = =
V633 V633

67. (b) y = 1+ cos?8 + cos* @ + -

1
— =sin%6

Sy=——-—>
Y =1 " cos?0 y
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x=1-—tan?0 + tan*6 — ---

1

= = 2 9
1 — (—tan20) €0s

=X

1
cxt=1oy(1-n=1

68. (b) f(x) = [x?]sinmx
It is continuous Vx € Z as sinmx —» 0 as x - Z.

f(x) is discontinuous at points where [x?2] is discontinuous i.e. x? € Z with an exception that f (x) is continuous as x
IS an integer.

~ Points of discontinuity for f(x) would be at
x = +V2,+V3,+V5, ...

Also, it is given that lim,_ox E] = A (indeterminate form (0 X o0) )

imox (- ) = 4
= —_ <= =
1My _0X X X

4
= 4 —lim, {;} =4

>A=4
VA+5=3

VA+T =15

VA+21=5

VA =2

. Points of discontinuity for f(x) is x = /5

69. (36) Two circles touch each other if C;C, = |r; £ 15|
Vk+1=50r|vk—1|=5

= k =16 or 36

Maximum value of k is 36

70. (51)

S = 25Cy+5%°C; + 9%5C, + -+ 97%°Cyq + 101 25Cp5 = 2%k
Reverse and apply property ™C, = "C,_, in all coefficients
S =10125Cy 4 97 25C, 4 -+ 5%5C,4 + 25C,s

Adding (1) and (2), we get
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28 = 102[25Cy + 25C; + -+ 25Cy5]

§ =51x2%

= k=051

71. (14) First common term is 23

Common difference = LCM(7,4) = 28

23+ (n—1)28 < 407

n—1<13.71

n=14

72. (30) |@ % (b X &)| = |d||b % ¢|sin® where 6 is the angle between @ and b x &

6 =~ given

N N = T
= |d x (b x )| =\/§|b><5’|=\/§|bl|5|sin§
> V3

:|c‘i><(bx€)|=\/§x5x|é’|x7

L 15
= 1d x (b x &) = —[¢]

Now, |b||¢|cos 8 = 10

5|C 1 10
el5 =
Ic| = 4
16—1 1\

3. (16) TT+1 = 1GCT (size) (xcos 9)
For term independent of x,
16 —2r=0>r=8

8 8

1 1
1, = 156, ) = recae(L)
K Ca sin 8cos 6 Ca sin 260
Ly = Cg28ato =7

8
2 5= 16Cg212 atg ==
1 8

)

L, = 1668




