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IMPORTANT INSTRUCTIONS:
(1) Thetestis of 3 hours duration.
(2) The Test Booklet consists of 90 questions. The maximum marks are 300.

(3) There are three parts in the question paper consisting of Physics, Chemistry and Mathematics

having 30 questions in each part of equal weightage. Each part (subject) has two sections.

(i) Section-A: This section contains 20 multiple choice questions which have only one correct
answer. Each question carries 4 marks for correct answer and —1 mark for wrong answer.

(i)  Section-B: This section contains 10 questions. In Section-B, attempt any five questions out of
10. The answer to each of the questions is a numerical value. Each question carries 4 marks for
correct answer and —1 mark for wrong answer. For Section-B, the answer should be rounded off
to the nearest integer.
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PHYSICS

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(2), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer:

1. Half life of a radioactive sample is 0.3010 min. The
ratio of initial activity to final activity after 2 min is

equal to

(1) 10 2 1

(3) 100 (4) 20
Answer (3)

_n2,

Sol. A=Age W2

0.693
70 _ £0.3010
A

=100

2. A radioactive sample has concentration 64 times
the allowed level. If half life of radioactive material
in sample is 2 hours 30 min then after how much
time the sample is safe for human exposure.

(1) 15 hrs (2) 9 hrs
(3) 6 hrs (4) 7.5 hrs
Answer (1)
A
Sol. t=ty,logy| —
1/2 92( A
=2.510g2 (64)
=25x6=15hrs
3. A wave has equation given as

y = O.5$in{%(400t - x)} . With x inmeters and tin

seconds the wave speed is equal to

(1) 100 m/s (2) 100m m/s

(3) 400 m/s (4) 2007 m/s
Answer (3)
Sol. From equation of wave, o = 800m & k = %

So, v =E: 400 m/s

4. In a medium with relative permittivity 1 and relative
permeability 4 the speed of light is equal to

(1) 0.5x 108 m/s (2) 1.5x 108 m/s
(3) 2x108m/s (4) 1x108m/s
Answer (2)

Sol. p=fg xp,
=.1x4

N

c
So, v=—
un

=1.5x 108 m/s

5. In a potentiometer setup shown point P is point of
null deflection. If wire AB has a resistance of 20 Q
then value of resistance R is

4V R
I
300 cm
A ' f B
“60.om.
G
S
20 mv
(1) 3800 (2) 4800
(3) 680Q (4) 780 Q
Answer (4)

Sol. V,p =20 mV

~

iy _3
So, ( dV]:20><10

Vicm

d 60

Thus, Vg :(-%’}300
=01V
Vag = RRABE
as TR
01— 20x4
20+R
R=7800Q

6. The force required to increase the length twice of a
wire is (Given that cross section of wire is 1 cm? and
Young modulus =2 x 10! N.m)

(1) 2x10"N (2) 1.5x 10" N
(3) 1x10"N (4) 25x 10" N
Answer (1)
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Sol. Ain
YA
So F=YA=2x10"x10%N

=2x10"N
7. Two identical capacitors of 40 uF each are
connected in series. Now a dielectric slab of
dielectric constant K is inserted in one of them such
the new equivalent capacitance come out 24 pF.
Value of K is
(1) 2
(3) 1.5
Answer (3)

@1
4) 3

Sol. E ||

KC C
KC xC

C..=———">
net " kc+C

1+K

KKx4o uF = 24 uF

= K=15

8. An apple falls from a height of 19.6 m from a tree
and a man standing s distance away from the tree
starts running with a speed of 2.5 m/s to catch the
apple. To just catch the apple the distance s should
be (g = 9.8 m/s?)

(1) 5m
(2) 10m
(3) 15m
(4) 20m
Answer (1)
Sol. Time taken by apple to reach ground.

t= /2—h=25ec
g

S0,s=25%x2=5m

. . Bo? .
9. Dimension formula of 2— is
i

(Bo is magnetic field amplitude and p is
permeability)

(1) MeLeT?]
(3) LT
Answer (2)

(2) [MILAT]
(4) [MLZT]

@
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Sol. Bo” is the formula of energy density a
2u dv
ML2T2
So, a _ u = [ML‘1T_2J
]

10. Efficiency of carnot cycle is 50%. Now the efficiency
is increased by 30% of its earlier value when
temperature of sink is reduced by 40°. So the
temperature of source is

(1) 266.7 K (2) 300 K
(3) 366.7K (4) 255K
Answer (1)

Sol. Let the temperature of source is To and sink is T

1-1 -1 gpgq-T=40_ 13
T, 2 T, 20
So £+4_0:E
2 T, 20
il o
Ia
To =220 _ 266.67K

11. With wavelength 560 nm fringe width comes out to
be 72 mm in a YDSE. Now if wavelength is charged
so that new fringe width is 81 mm, then the new
wavelength is equal to

(1) 490 nm
(3) 800 nm
Answer (2)

_D
d

(2) 630 nm
(4) 700 nm

Sol. ®

oA

o) A
o™ M
0y Ay

E ~ 560
81 X,
A2 =630 Nnm

12. Radius of earth is shrink by 2%. Now new
acceleration due to gravity is
(1) Increases by 4% (2) Decreases by 4%
(3) Increases by 2%

Answer (1)

(4) Decreases by 2%
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Sol.

GM

g= R;

So d—g><100:—2d—R><100
g R

Given d?R x100 = 2%

So g will increase by 4%

13. Value of modulation index so that modulated signal
does not get distorted
(1) p=1 (2) p>1
) n=0 (4) n=2
Answer (1)
Sol. For signal does not get distorted
Am < Ac
So An <1
Ac
p<l

14.

A train moves with a speed of 30 km/h with whistle
frequency of 320 Hz, towards a wall. The frequency
of echo heard by the driver is equal to

(Sound speed = 330 m/s)
(1) 336
(3) 300

(2) 350
(4) 280

Answer (1)

Sol. f =

15.

V +V,

f
0
V-V,

330+§

330—§
3

x 320

=336 Hz

Statement 1: Net momentum of a ideal gas
depends on temperature.

Statement 2: If initial Vims Of oxygen is V. Now
temperature is double and oxygen atoms dissociate
in two parts, so new Vs is 2 V

(1) S1 —> True, S2 — True

(2) S1 — True, S2 — False
(3) S1 — False, S2 — False
(4) S1 — False, S2 —» True

Answer (4)
Sol. Net momentum of the ideal gas system is 0. So

statement 1 is false.

For statement 2 using Vg = /g’l\;ﬂ
0

Temperature is doubled and molar mass is halved
so rms speed is doubled.

16.
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A refracting telescope has angular magnification of
2 with distance between objective and eye piece
equal to 30 cm. Find the focal length of the objective
of telescope?

(1) 20
(3) 40

2) 30
(4) 10

Answer (1)

fo=20cm, fe =10 cm

17. Which of the following represents the I-V
characteristic graph of a solar cell
| A
(1) / >V
[l
(2) >V
'Y
3) >V
[l
@) >V
Answer (1)

Sol. 1-V characteristic graph of solar cell is given as
I 4

|
N

A part of it resembles to option 1.




JEE (Main)-2022 : Phase-2 (28-07-2022)-Morning

12.27 A

18. In expression of wavelength A, = , the

value of K is (Ae denotes the de-Broglie wavelength
of electron)

@ W @ Jp
(3) JKE 4 Jm
Answer (1)

Sol. de-Broglie wavelength of an electron accelerated
through a potential difference V is given by

1227

he =L A
= K=\/V
19.
20.
SECTION - B
Numerical Value Type Questions: This section

contains 10 questions. In Section B, attempt any five
guestions out of 10. The answer to each question is a
NUMERICAL VALUE. For each question, enter the
correct numerical value (in decimal notation,
truncated/rounded-off to the second decimal place; e.qg.
06.25, 07.00, —00.33, —00.30, 30.27, —27.30) using the
mouse and the on-screen virtual numeric keypad in the
place designated to enter the answer.

21. Projection of a=i+2]+ak along

b =2i +2] -3k is zero. So the value of a is equal

to
Answer (2)
Sol. a-b=0
2+4-3a=0
= a=2
22. Four identical discs each of mass M and diameter

a are rotating about the axis AA’ as shown. The net
moment of inertia of the system of discs about AA’

3Ma?

is then value of x is .

A

Y
O

AI
Answer (4)

@
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Sol. I=l1+l2+13+ 14
A
Y @

/\

®

aY aY aY aY
m| — 5m| = m| — 5m| -
2 2 2 2
= + + +
4 4 4 4
] N
16 16 16 16
_ 3ma’®
4
So, x=4
23. A block with initial kinetic energy E Joule

compresses a spring as shown. The compression
is 25 cm when the velocity of block becomes half of
its initial value. If spring constant is k = nE then the
value of nis (in Sl units)

E

<

fow| &

Answer (24)

Sol. %k(O.ZS)Z -E —%

_ 2x3E
4x0.0625
= 24E
So,n=24

24,

25.

26.

27.

28.

29.

30.
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CHEMISTRY

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :

1.  Which of the following options represent monomer
of terylene?

COOH
(1) HO - CH,CH, - OH +

COOH

COOH
COOH

(2) HO - CH,CH, - OH +

COOCH

(3) HO - CH,CH, - OH +
COOH

OH

m)/)\¢/OH+

Answer (1)

Sol. Formation of Terylene (also known as dacron)
takes place by interaction of ethylene glycol and

Terepthalic acid.

nHOH,C — CH,OH + nHOOC —@—COOH

Terephthalic acid
(Benzene-1, 4-dicarboxylic acid)

T~ 1
{OCHZ—CHZ—O—C—@—C}
n

Terylene

Ethylene glycol

2. Which of the following metal has least tendency to

evolve Hz from acid?
(1) Cu
(2) Zn
(3) Mn
(4) Ni
Answer (1)

Sol. E =034V

(o]
cu?t/cu
Cu|Cu®" ||H" |H, | Pt

o =0-0.34=-0.34 V

cell =
EZ, is negative

Hence Cu has least tendency to evolve Hz from
acid.

3. Which of the following indicated H-atom has lowest
value of pKa?

@?H — COOH
¥

® 9
:,c:H-c-c:H3
)
CH, - C - CH,
(3)® g
o)

Il
(4) CH,-C-OH
Answer (2)
Due to maximum stabilisation of negative charge by

cross-conjugation, the indicated H will be most
acidic and will have least pKa value.
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4.  Which of the following will give
(i) Markovnikov-product
(i) Anti-Markovnikov product?
BH,, THF
(@) H,0,/OH"
Hg(OAc),, H,0
(b) >: ———}
NaBH,
(1) a-— Markovnikov, b — Markovnikov
(2) a— Markovnikov, b — Anti-Markovnikov
(3) a— Anti-Markovnikov, b — Anti-Markovnikov
(4) a— Anti-Markovnikov, b — Markovnikov
Answer (4)
Sol.
BH,, THF . )
>: e — >—\ (anti-Markovnikov
oH product)
1. Hg(OAc), )
>: T >T (Markovnikov
oH product)
5. Match the following
List-I List-Il
(A) Cd(s) + 2NiO(OH)(s) + 2H,0(l) (P) Fuel Cell
—> Cd(OH), + 2Ni(OH),(s)
(B) Zn(Hg) + 20H (Q) Primary
—— ZnO(s) +H,0 + 2e” Battery
(C) PbSO, +2e” (R) Discharging
—— Pb(s) +SO% of secondary
Battery
(D) 2H,(g)+0,(g) (S) Charging of
—— 2H,0(l) secondary battery
(1) A-(Q); B-(R); C-(P); D-(S)
(2) A-(Q); B-(P); C-(R); D-(S)
(3) A-(R); B-(Q); C-(S); D-(P)
(4) A-(P); B-(Q); C-(R); D-(S)
Answer (3)
Sol. Nickel Cadmium Battery is an example of

secondary Battery

Cd(s) + 2NiO(OH) (s) + 2H20()) ——> Cd(OH) 2 +
2Ni(OH)2(s)

Below is equation of mercury cell, a primary Battery
Zn(Hg) + 20H —— ZnO(s) + H20 + 2e-

Lead storage battery is an example of secondary
cell

Aakash
R Dous]
PbSO, +2e” ——> Pb(s) + SO%
Equation of Fuel Cell is,
2H,(9) + O, (g) —— 2H,0(1)

Match column (1) with Column (I1)

Column | Column Il

(A) (NH,),Cr,0, — (P) Cl
(B) KMnO, +HCl——> (Q) N2

(C) Al+NaOH—— (R) Oz

(D) NaNO, —*— (S) H2

(1) A-(P); B-(Q); C-(R); D-(S)
(2) A-(Q); B-(P); C-(S); D-(R)
(3) A-(P); B-(R); C-(S); D-(Q)
(4) A-(Q); B-(R); C-(P); D-(S)

Answer (2)

Sol. The correct match is

Column (1) Column (II)

(A) (NH,),cr,0, —— (Q) N,[N, +Cr,0, +H,0]

(B) KMnO, +HCl—— (P) ci,[Mncl, +Kcl +H,0+Cl,]
(C) Al+NaOH —"°— (S) H,[NaAlO, +H,]

(D) NaNO, —2— (R) O, [NaNO, +0,]

Hence, the correct option is (2)

The correct decreasing order for magnitude of

electron gain enthalpy is
(1) S>Se>Te>0
(2 Te>Se>S>0
(3) O>S>Se>Te
(4) S>0>Se>Te

Answer (1)

Sol. The correct decreasing order for magnitude of

electron gain enthalpy for group 16 elements is,

S>Se>Te>0
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8.  Find the cyclic structure of pentose given below

?HO
H—?—OH
HO- G- H
H—?—OH

CH,OH

HOCH, o H HOCH, _o_ CH,OH
1) H%H %OH @) H% H%OH

H OH OH H
HOCH, _o._ H HOCH, _o

3) HO| ;TH T;OH (4)

H OH

OH
HO% H%CWOH
OH H

Sol. The five membered cyclic structure of the given

Answer (1)

pentose is
cHLD H-'C —OH|
H_%_OH R H -2 _oHO
vo%_n/ 5 Ho-%-H
H ¢ _ 84 HJ%
CH,OH °CH,OH

H OH
9.  Which of the following reactions represent leaching

(1) ALO, +NaOH — Products
(2) Cu,S+0, — Products

(3) Fe, 0, +CO — Products
(4) FeS,+0, — Products

Answer (1)

JEE (Main)-2022 : Phase-2 (28-07-2022)-Morning

Sol. Al,O, +NaOH — Products

This reaction is used for concentration of bauxite
ore and represents leaching.

Reactions given in option (2) and (4) represent
roasting and reaction given in option (3) represents
reduction of Haematite ore.

Anhyd. W 0, y H;0"
10. + (CH,),CH—CI AC > >y
Br,
€S; E
y
Q
K,Cr,0,
The compounds P and Q are respectively
OH o] OH OH
<1>@¢ <2>©@
Br O Br
Br O Br OH
0Q.0 0.0
o OH
Answer (1)
Sol.
H,C—CH—CH,
Anhyd. AICI,
+ (CH,),CH—C| ——>
s
?—O—H
H,C—C— CH,
lmd
OH
0
+ CH,—C—CH,
OH
(P)
Br
(@)
Q)
@)
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11. Choose the incorrect statement

Regarding Bohr's theory

(1) The electron move around the nucleus in
certain circular stable orbits without emitting
radiations

(2)

The angular momentum of electron in the Bohr
orbit always remains constant

3)

The angular momentum in 3 orbit is more than
that of 1%t orbit

(4)

The energy difference between consecutive
levels remain same as n-increases.

Answer (4)

Sol. According to Bohr's theory, an electron moves in

12.

certain permissible circular orbits around the
nucleus without emitting any radiation. Only those

orbits are permissible for which mvr (angular

momentum) is integral multiple of (ZLJ
s

h
mvr =n—
27

As 'n' increases, angular momentum increases.
Energy difference between two consecutive levels
decreases as 'n' increases.

1 1
AE=1367%| S5 -——

n° (n+1
Match column | with Column Il.
Column I

Column |

(Reactions) (Catalyst)

(p) Fe
2502+ 02 — 2S0s (q) Pt

(i) N2+ 3H2 — 2NHz3
(ii)
(iii) Sucrose — glucose (r) H2SOa4
+ fructose

(iv)
1)
)
©)

(4)

NHs+O2 - NO+Hz20 (s) NO
(D)-(p). (i)-(a), (ii)-(r), (iv)-(s)
(D)-(p), (i)-(n), (ii)-(a), (v)-(s)
(D)-(p), (ii)-(s), (ii)-(r), (iv)-(q)
(D)-(p). (i)-(s), (iii)-(q), (iv)-(r)

Answer (3)

Aakash
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Sol. The correct match is

13.

Reaction Catalyst

(i) N2+3H2—>2NH:  (p)

(s)

Fe (Haber's process)

(i) 2SOz + O2 —» 2S0s NO (Lead chamber

process)

(iif) Sucrose — glucose (r) H2SO4 (Hydrolysis of

+fructose sucrose)

(iv) NH3 + O, ->NO+H,0 (qg) Pt (Ostwald process)

Which of the following salts are formed in Clark's

method.

(1) Ca(OH)z, Mg(OH)
(2) CaCOs, Mg(OH)2
(3) Ca(OH)2, MgCOs3
(4) CaCOs, MgCOs

Answer (2)

Sol. Clark's method is used to remove Temporary

14.

Hardness of water. In this method calculated
amount of lime is added to hard water precipitating
calcium carbonate and magnesium hydroxide.

Mg(HCOsz)> + 2Ca(OH). ——» 2CaCOszl +

Mg(OH)2{ + 2H.0
Which of the following is a incorrect statement?

1)

LiF is less soluble in water due to low hydration
enthalpy

)
®)
(4)

KOz is Paramagnetic
Density of sodium is greater than Potassium

K20: is diamagnetic

Answer (1)

Sol.

15.
16.
17.
18.
19.
20.

Hydration enthalpy of Li* and F~is very high due to
high charge density.

O, is Paramagnetic

03" is diamagnetic
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SECTION - B

Numerical Value Type Questions: This section
contains 10 questions. In Section B, attempt any five
guestions out of 10. The answer to each question is a
NUMERICAL VALUE. For each question, enter the
correct numerical value (in decimal notation,
truncated/rounded-off to the second decimal place; e.qg.
06.25, 07.00, —00.33, —00.30, 30.27, —27.30) using the
mouse and the on-screen virtual numeric keypad in the
place designated to enter the answer.

21. Identity the number of paramagnetic species out of
the following:

Lip, By, Cp, C5, O, 052, 03

Answer (04.00)

Sol. Species Magnetic character

Li, - Diamagnetic
B2 - Paramagnetic
Cz - Diamagnetic
(0 - Paramagnetic
O2 - Paramagnetic
052 - Diamagnetic
o} - Paramagnetic

22. MnOZ2 disproportionates in acidic medium to form

two compounds of manganese A and B. Oxidation
state of Mn is less in B than A. Spin only magnetic
moment of B is (in B.M)

(Round off nearest integer)

Answer (04.00)

H®
disproportionates

Sol. MnOZ? MnO§ +MnO,

A B
MnO: has d® configuration

u(magnetic moment of B) =, /3(3 +2)
=15 BM

=4

23. Consider the following reaction
X+Y + 3Z — XYZ,

Imol 1mol 0.05mol

Calculate the mass of XYZ3 formed at the end of
the reaction (in grams).

[Given molar mass of X, Y and Z are 10, 20 and 30
g/mol respectively]

Answer (02.00)
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Sol. X+ Y + 3Z —>XYZ,
t=0 1mol 1mol 0.05mol

As Z is the limiting reagent, 03£ moles of XYZs is

formed.

.. Mass of XYZ3 = 0.05

% (10 + 20 + 90)

0.05 x120
3

0.05 x 40

=2 g
24. 10.2 g of ascorbic acid is dissolved in 150 g of
CH3COOH. The depression of freezing point of the

resulting solution is ‘x’ x 10-1 K,

[Given ki = 3.9 K kg molt and Molar mass of

ascorbic acid = 176 g mol1]

[Consider ascorbic acid and acetic acid remain

undissociated] (Round off to nearest integer)
Answer (15.00)
Sol. ATsr=kim

10.2

9x————x1000
176 x150

=151K
=15x10t K

x=15

25. Calculate the pH of butyric acid with Ka = 2 x 105

& concentration 0.2 M.
[Given log2 = 0.3]
Answer (02.70)
Sol. As a (degree of dissociation) is very less

l-a=1
[H®] = K,
-40.2x2x107°
—ax10®

-10 -
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=2x102M
pH =3 -log2
=27

26. How many of the following interhalogen

compound(s) have square pyramidal shape.
CIF2, BrFs, IFs, IF7, CIFs, BrFs, IF3

Answer (03.00)

Sol. Out of the given interhalogen compounds

IFs, CIFs and BrFs have square pyramidal shape.

27. For a first order reaction,
A——B

Half life is 0.3010 minutes. What will be the value of

[Ao]

~—— after 2 minutes

[A]
[Ao] is initial concentration, [A] is concentration after

2 minutes]

Answer (100)
Sol. A——B

For a first order reaction, ti2 = 0.3010 min

. Rate constant, K = In2 _ 2.303mm™

12

« = 2303, [Aly

t [A]
Att=2 min

2.303, [Al,

(Al

2.303 =

log

On solving, ﬂ =100
[A]

Aakash
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28. What is the spin only magnetic moment of the
manganese containing product formed at the end

of the following reaction: — (in B.M.)
MnO,, + KOH + O, —2—Products

(Round off to nearest integer)
Answer (02.00)
Sol. 2MnO2 + 4KOH + O2 - 2K2MnO4 + 2H>0

Magnetic moment of K2MnOa4 (d configuration of
Mn)

_
=1.73 BM
=2

29. In a bcc lattice, edge length of lattice is 300 pm.
Density of the solid is 60 gm/cm3. If the number of

atoms in 180 gm of sample is ‘X’ x 1023, then x is:
[Take Na = 6 x 10%9]

“Answer (2.22)

Sol. d= lev|3
Ny xa
60 = 22'\"
N, x(3)” x107%*
60=2M 10
27 x6
M = 486 gm/mol

. 180 g of the sample contains %x 6x10%

= 2.22 x 102 atoms

30.

-11 -
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MATHEMATICS

SECTION - A
Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(2), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :
1.  Sum of (72022 + 32022) js divided by 5, then remainder

is

1) o ) 3

3) 2 4 1
Answer (2)

SOl. 72022 + 32022
= (50 _ 1)1011 + (10 _ 1)1011
= ¢, 50"*(-1)° +.....1011C, ,,,5 +1011C, (-1
+191C 10" (-)° +.....+ 1€, (=D
=502

Remainder when divided by 5 is 3
2. The sum of all the value of x satisfying

cos! x — 2sin1x = cos! 2x

(1) 0 21
1 1
©®) 5 @ -5
Answer (1)

Sol. cos! x — 2sin~1x = cos1 2x

1

T . _
= §—3sm X = cos T 2x

= cos(E ~3sint xj = cos(cos_1 2x)
2
= sin(3 sin”t X) = cos(cos’1 2X)

= 3x—-4x3=2x

= 4x3=x

= Xx=0z

NP

Sum of values of x =0

3. If xdy :(«/xz +y2 +y)dx and y(1) = 0 then y(2)

equals
1 1
1) = 2) =
1) 5 2) 2
3 5
3) — 4) —
3) 5 4) 5
Answer (3)
sol. & _ vy
" dx X
Puty = vx
= d—y:v+xd—v
dx dx
v+x—V=\/1+v2+v
dx
dv dx
=] 2=f7
1+v

2
= In[x+ 1+y—2J=Inx+c

X X
asy(1)=0 Wegetc=0
My
for y(2) Putx =2
= In(y+\/4+y2)=2In2
= y+\/4+y2=4 = 1+y2=16-8y+y?
Loyl
2
4. If a,, = +a,, a = 1, az = 2, then
+1
ay + L a, + ! azg +
h+ - 2t 30 T
a a3 a1 _ 5o 61
=2 31
a3 ay a3
then o =
(1) -30 2 -31
(3) - 60 (4) -61
Answer (3)
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Sol. "+ ap+2-apn+1—an+1-an=2wherear=1,a=2
and az =2
Let Tr =ar+1- ar

So < T, > is A.P. with common difference 2 and first

term 2.
Clearly T, = 2r
30 (ai * | 0
Now aj (T,. +1)
, i=1 i+2 rzlL Tr+1J

30[2r+1] 3.5.7-...-61 |62
Cig\2r+2) 4.6:8-...-62 2(4.6-8-...-62)
__ 162 61 62 _,60 61

261_(@)2

2-60 61

5. LetzieC, |zl—3|=%,

2, €Clz,+]2, 1| = |z2 ~|zo +1 || , then least

value of |z, - z,| is

Answer (3)
Sol. |z 4]z, ~1 =[z, [z, +1
= (2 +|2 ~1)(z2 4]z, 1)
= (2|22 +1)(z2 - [z, +1))
= 25(|j22 ~Y+[zp +1) + 22 (]2, 1 +[2, +1))
= |z 17 |z + 17
= (2 +72) (72 + 1+ [z ~1) = 2(2 + 22)

= Either z, +22 =0 or |z, +1+]z, -1 =2

Aakash
£ Dowus]

So z2 lies on imaginary axis or on real axis within

[-1, 1]. Also |zl—3|:%:>zl lies on the circle

having centre 3 and radius % .

3
2
-1 Y,
3
Clearly [z, -2,| . = >
010
6. If|1 0 0| andB,=A%+2A%,
0 01

B,=adj (B, _,), then [B,| is equal to

(1)316
(2)332
(3)216
(4)232
Answer (2)
0 1 0][0 1 0] 100
Sol. A2=|1 0 0|1 0 O0|=|0 1 O]=I
0 0 1//0 0 1| |0 0 1
000][0o20] 120
Bp=1+2A=|1 1 0[+|/2 0 0|=[2 1 0
001|002 [003
AsB =adj(B ;)

B, = adj(B,) = adj(B,) = adj (adj (adj B,))

= (adj (adj (adj (adj By))))

24 16
By | IBg|® =[Bg|

|Bo | = =3(-3)

O N
SO R N
w O O

|BO|16 = Ql6= 332
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2
7. The domain of cos™* XT-ax+2 is
x%+3
-1 -1
(1) (—oo, gj @ h, wj
1 1
® (3] @ (3]
Answer (2)

2
Sol. f(x)= cos‘l[ﬂJ
2

+3

2
For D —1£%X+2£1
X< +3
= x2-3<x2-4x+2<x%+3

— 2x2_4x+5>0 and 4x>-1

= xeR and Xe[%l,ooj

o fonfi)

Tangent at two point P and Q on parabola y? = 2x — 3
meet at R(0, 1), then orthocentre of APQR is

(1) 0, 1)
2 -1
3) (6.3
4) 2,1

Answer (2)

Sol.

y2=2x—3

y2=2x-3

4o

Let a point on parabola

. sin? 2x
dx

JEE (Main)-2022 : Phase-2 (28-07-2022)-Morning

2
A:3+tt
2 2

Equation of tangent at A is

3x +t2
2

yt =X+ -3

R(0, 1) liesonitthent=3 or -1
A=(6,3)and B =(2,-1)
Here, AABC is right angled at B(2, —1)

Orthocentre of AABC is (2, -1)

The solution of differential equation

sin2(2x)3—y + (8 sinZ 2x + 4 sin2x)y = 0
X

i - T .
. .th x
y(dj e en y(ej is

(1) 3e3

|
wla

(2) 3e

wla

(3) 3e

(4) V3e 8

Answer (2)

Y (83|n 2x +4sin2x)y =0

= Id—y+f(8+4cose02x)dx:0
y
= Iny+8x+2In|cosec 2x — cot 2x| = ¢
y Tl-e™ we get
2 g

—t+2n+2Inl=c=c=n=x

= Iny+8x+2In|cosec 2x —cot 2x| ==

for y ks utx—E we get
6 P 6 g

Iny + —+2In

a

s
= In[¥ =I5 y=3e3
3 3
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2
10. Letf(x)= 5% + %,(x >0) and minimum value of
X
f(x) is 14, then a is equal to
(1) 32 (2) 64
(3) 128 (4) 256
Answer (3)

Sol. Using weighted A.M.— G.M. Inequality

L 47

X
5+2 2 2%°
2 2
= 5L+i21(a)7
2 452
5x2 7 2
Soleastvalue of 22—+ % —Lo7 214
2 45 2
2

= al =4 =q=128
11. The minimum value of function

X
f(x) = [e* ()t + (x* - x +De*, is then find f(x)
0

(1) ) -2Ve

3) @) e

L P8

Answer (3)

X
Sol. f(x)=e[e'f/(t)dt +eX(x%-x+1)
0

X
f/(x) = e* j et /(t)dt + eX. e ¥f/(x)
0

+eX(x%2 —x+)+eX(2x -1

X
= 0= eXJ'e’t (F'(t)dt + eX(x2 + X)
0

= j e H(t)dt = —(x? + X)
0

= e *f'(x)=—(2x+1)

= f(x)=-eX(2x+1)

Aakash
£ Dowus]

= f(x)=-e"2x-1)+c (c=0 as f(0)=1)

f(x) = (1-2x)e*

2
= f(X)min = &
12.

13.
14.
15.
16.
17.
18.
19.

20.

SECTION - B

Numerical Value Type Questions: This section
contains 10 questions. In Section B, attempt any five
questions out of 10. The answer to each question is a
NUMERICAL VALUE. For each question, enter the
correct numerical value (in  decimal notation,
truncated/rounded-off to the second decimal place; e.g.
06.25, 07.00, —00.33, —00.30, 30.27, —27.30) using the
mouse and the on-screen virtual numeric keypad in the
place designated to enter the answer.

2 y2

21. LethyperbolaH:x?—y?=1and ellipse E : XY g
a’? b2
and eccentricity of ellipse E is reciprocal of that of

hyperbola H. If common tanget of H and E is

y = \/gx +k, then value of 4(a? + b?) is equal to

Answer (3)
2 2
Sol. H:x2—-y?=1, E;X_2+y_2:1
a b
1
ey =\/§, and e =—
€H
2
b1
a? 2
2
= b—=£ ...(i)
a? 2

Common tangent of E and H is

ygk[m\/g]
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Now, for common tangency

Ea2+b2=§—1
2 2
b2
—_t
a® 2a?
= a2-1
2
a2+b2:§.E:§
22 4
4(@2+b?) =3

22. A(cost, sint), B(sint, — cost) and C(a, b) form an
equilateral triangle, te[0, 2n] and orthocentre of this

. . . . 1
triangle lies on a circle with centre (l gj then a2 — b2

is equal to
Answer (08)

Sol. If AABC is an equilateral triangle, then orthocentre
& centroid coincide.

So, Orthocentre of triangle is

(h k)= (cost +§int ta sint —(;ost +bj

= 3h—a=cost + sint ()

...(ii)

Eliminate t from above two equations (i) & (ii)
(B3h—a)2+ (Bk—h)?2=2

So, (h, k) lies on the circle whose centre is at

53)

a=3,b=1;thena?2-b2=8

3k — b = sint — cost

Q
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23. Apassword is to be made of 6 to 8 digits from either
of the sets A, B, C, D, E or 1, 2, 3, 4, 5 having at
least one numeric, then possible password is equal

to K x 5%, then K is equal to
Answer (7073-5°%)
Sol. If password is six-digit then number of ways
106 — 58
Similarly, if 7-ditis password
Number of ways = 107 — 57
For 8-digit password number of ways
=108 - 58
Total ways
= (108 +107 +108) - (5% + 57 +58)

56(26 15.27 +25.28 _1_5_52)

7073.58

24.
25.
26.
27.

@,

29.
30.
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