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Solutions to JEE(Main) -2022

I Test Date: 24" June 2022 (First Shift) I

PHYSICS, CHEMISTRY & MATHEMATICS

Paper - 1

Time Allotted: 3 Hours Maximum Marks: 300

= Please read the instructions carefully. You are allotted 5 minutes specifically for this
purpose.

Important Instructions:

1. The test is of 3 hours duration.

2. This test paper consists of 90 questions. Each subject (PCM) has 30 questions. The
maximum marks are 300.

3. This question paper contains Three Parts. Part-A is Physics, Part-B is Chemistry and
Part-C is Mathematics. Each part has only two sections: Section-A and Section-B.

4. Section — A : Attempt all questions.

5. Section — B : Do any 5 questions out of 10 Questions.

6. Section-A (01 — 20) 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.

7. Section-B (1 — 10) contains 10 Numerical based questions. The answer to each question

is rounded off to the nearest integer value. Each question carries +4 marks for correct
answer and —1 mark for wrong answer.
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PART — A (PHYSICS)
SECTION - A

(One Options Correct Type)

This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and
(D), out of which ONLY ONE option is correct.

Q1.

Q2.

Q3.

Q4.

Q5.

The bulk modulus of a liquid is 3x10'’Nm™. The pressure required to reduce the volume
of liquid by 2% is :

(A) 3x10°Nm™ (B) 9x10°Nm™

(C) 6x10°Nm™ (D) 12x10° Nm™

Given below are two statements : One is labelled as Assertion (A) and the other is
labelled as Reason (R).

Assertion (A) : In an uniform magnetic field, speed and energy remains the same for a
moving charged particle.

Reason (R) : Moving charged particle experiences magnetic force perpendicular to its
direction of motion.

(A) Both (A) and (R) are true and (R) is the correct explanation of (A).

(B) Both (A) and (R) are true but (R) is NOT the correct explanation of (A).

(C) (A) is true but (R) is false.

(D) (A) is false but (R) is true.

Two identical cells each of emf 1.5 V are connected in parallel across a parallel
combination of two resistors each of resistance 20Q. A voltmeter connected in the
circuit measures 1.2 V. The internal resistance of each cell is :

(A) 250 (B) 40

(C) 50 (D) 100

Identify the pair of physical quantities which have different dimensions :
(A) Wave number and Rydberg’s constant

(B) Stress and Coefficient of elasticity

(C) Coercivity and Magnetisation

(D) Specific heat capacity and Latent heat

A projectile is projected with velocity of 25m/sat an angle 6 with the horizontal. After t

seconds its inclination with horizontal becomes zero. If R represents horizontal range of
the projectile, the value of @ will be :
[Use g = 10 m/s?]

1. 5t 1. 4R
A) =sint| =— B) =sin?| —
( )2 [4R] ( )2 [5t2j

L[ 4t 4 R
(C) tan [E] (D) cot [ZOtzj




Q6.

Q7.

Q8.

Qo.

Q10.

Q11.

Q12.
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A block of mass 10 kg, starts sliding on a surface with an initial velocity of 9.8ms™ The
coefficient of friction between the surface and block is 0.5. The distance covered by the
block before coming to rest is :

[used g =9.8 ms?]

(A)4.9m (B) 9.8 m

(C)125m (D) 19.6 m

A boy ties a stone of mass 100 g to the end of 2 m long string and whirls it around in a
horizontal plane. The string can withstand the maximum tension of 80 N. If the maximum

speed with which the stone can revolve is 5rev./min. The value of K is :
T

(Assume the string is massless and unstretchable)
(A) 400 (B) 300
(C) 600 (D) 800

A vertical electric field of magnitude 4.9x10°N/Cjust prevents a water droplet of a mass
0.1 g from falling. The value of charge on the droplet will be :

(Given g = 9.8 m/s?)

(A) 1.6x10°C (B) 2.0x10°C

(C) 3.2x10°C (D) 0.5x10°C

A particle experiences a variable force F = (4xT+3y2]) in a horizontal x-y plane. Assume

distance in meters and force is Newton. If the particle moves from point (1, 2) to point
(2, 3) in the x-y plane, then kinetic Energy changes by :

(A)50.0J (B) 1253

(C)25.0J (D)0 J

The approximate height from the surface of earth at which the weight of the body

becomes% of its weight on the surface of earth is :

[ Radius of earth R = 6400 km and +/3 =1.732]
(A) 3840 km (B) 4685 km

(C) 2133 km (D) 4267 km

A resistance of 40Qis connected to a source of alternating current rated 220 V, 50 Hz.
Find the time taken by the current to change from its maximum value to the rms value :
(A) 2.5 ms (B) 1.25 ms

(C)25s (D) 0.25s

The equations of two waves are given by :

y, = 5sin2r(x - vt)cm

y, =3sin2r(x—vt+1.5)cm

These waves are simultaneously passing through a string. The amplitude of the resulting
wave is :

(A)2cm (B)4 cm

(C) 5.8cm (D) 8 cm
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Q13.

Q14.

Q15.

Q16.

Q17.

Q18.

A plane electromagnetic wave travels in a medium of relative permeability 1.61 and
relative permittivity 6.44. If magnitude of magnetic intensity is 4.5x10?Am™at a point,
what will be the approximate magnitude of electric field intensity at that point ?

(Given : Permeability of free space p,=4nx10"NA? speed of light in vacuum

c=3x10°ms™)
(A) 16.96 Vm™ (B) 2.25x102Vm™
(C) 8.48Vm™ (D) 6.75x10°Vm™

Choose the correct option from the following options given below :

(A) In the ground state of Rutherford’s model electrons are in stable equilibrium. While

in Thomson’'s model electrons always experience a net — force.

(B) An atom has a nearly continuous mass distribution in a Rutherford’s model but has a
highly non-uniform mass distribution in Thomson’s model

(C) A classical atom based on Rutherford’s model is doomed to collapse.

(D) The positively charged part of the atom possesses most of the mass in Rutherford’s
model but not in Thomson’s model.

Nucleus A is having mass number 220 and its binding energy per nucleon is 5.6 MeV. It
splits in two fragments ‘B’ and ‘C’ of mass numbers 105 and 115. The binding energy of
nucleons in ‘B’ and ‘C’ 6.4 MeV per nucleon. The energy Q released per fission will be :
(A) 0.8 MeV (B) 275 MeV

(C) 220 MeV (D) 176 MeV

A baseband signal of 3.5 MHz frequency is modulated with a carrier signal of 3.5 GHz
frequency using amplitude modulation method. What should be the minimum size of
antenna required to transmit the modulated signal ?

(A)42.8 m (B) 42.8 mm

(C)21.4 mm (D)21.4m

A cornot engine whose heat sinks at 27°Chas an efficiency of 25%. By how many
degrees should the temperature of the source be changed to increase the efficiency by
100% of the original efficiency?

(A) Increases by 18°C (B) Increases by 200°C

(C) Increases by 120°C (D) Increases by 73°C

A parallel plate capacitor is formed by two plates each of area 30rncm?®separated by 1

mm. A material of dielectric strength 3.6x10"vm™is filled between the plates. If the
maximum charge that can be stored on the capacitor without causing any dielectric
breakdown is 7x107°C, the value of dielectric constant of the material is :

[ Use

=9x10°Nm?C?]

TE,
(A) 1.66 (B) 1.75
(C) 2.25 (D) 2.33
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Q19. The magnetic field at the centre of a circular coil of radius r, due to current | flowing

Q20.

through it, is B. the magnetic field at a point along the axis at a distance %from the

centre is :
(A) B/2

@[]

Two metallic blocks M, and M, of same area

of cross — section are connected to each
other (as shown in figure). If the thermal
conductivity of M, is K then thermal
conductivity of My will be :

[Assume steady state heat conduction]

(A) 10K

(B) 8K

(C)125K

(D) 2 K

(B) 2B
2 3
©) [ﬁJ ®

100°C

80°C

0°C

<«<—l16cm—><—8cm—>
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SECTION - B

(Numerical Answer Type)

This section contains 10 Numerical based questions. The answer to each question is rounded off to the
nearest integer value.

Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Qs.

0.056 kg of Nitrogen is enclose in a vessel at a temperature of 127°C.The amount of
heat required to double the speed of its molecules is k cal.
(Take R = 2 cal mole™ K™

Two identical thin biconvex lenses of focal length 15cm and refractive index 1.5 are in
contact with each other. The space between the lenses is filled with a liquid of refractive
index 1.25. The focal length of the combination is cm.

A transistor is used in common-emitter mode in an amplifier circuit. When a signal of 10
mV is added to the base-emitter voltage, the base current changes by 10pA and the

collector current changes by 1.5 mA. The load resistance is 5kQ . The voltage gain of the
transistor will be

As shown in the figure an inductor of inductance 200 mH 21131110
is connected to an AC source of emf 220 V and frequency L = 200 mH
50 Hz. The instantaneous voltage of the source is 0 V
when the peak value of current is EA. The value of a is 7\

T \_/

Sodium light of wavelength 650nm and 655 nm is used to study diffraction at a single slit
of aperture 0.5 mm. The distance between the slit and the screen is 2.0 m. The
separation between the positions of the first maxima of diffraction pattern obtained in the
two cases is x107°m.

When light of frequency twice the threshold frequency is incident on the metal plate, the
maximum velocity of emitted electron is v,. When the frequency of incident radiation is

increased to five times the threshold value, the maximum velocity of emitted electron
becomes v,.If v, =xv,the value of x will be

From the top of a tower, a ball is thrown vertically upward which reaches the ground in
6s. A second ball thrown vertically downward from the same position with the same
speed reaches the ground in 1.5 s. A third ball released, from the rest from the same

location, will reach the ground in S.

A ball of mass 100g is dropped from a height h = 10 cm on a @)
platform fixed at the top of a vertical spring (as shown in 1
figure). The ball stays on the platform and the platform is ih

h Platform
depressed by a distance E.The spring constant is

Nm™. (Useg=10ms?




Qo.

Q10.
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In a potentiometer arrangement, a cell gives a balancing point at 75cm length of wire.
This cell is now replaced by another cell of unknown emf. If the ratio of the emef’s of two
cells respectively is 3:2, the difference in the balancing length of the potentiometer wire
in above two cases will be cm.

A metre scale is balanced on a knife edge at its centre. When two coins, each of mass
10g are put one on the top of the other at the 10.0 cm mark the scale is found to be
balanced at 40.0 cm mark. The mass of the metre scale is found to be xx107%kg. The

value of X is
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PART - B (CHEMISTRY)
SECTION - A

(One Options Correct Type)

This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and
(D), out of which ONLY ONE option is correct.

Q1.

Q2.

Q3.

If a rocket runs on a fuel (C;sH30) and liquid oxygen, the weight of oxygen required and
CO; released for every litre of fuel respectively are:

(Given: density of the fuel is 0.756 g / mL)

(A) 1188 gand 1296 g (B) 2376 g and 2592 g

(C) 2592 g and 2376 g (D) 3429 g and 3142 g

Consider the following pairs of electrons

(A) (@ n=3¢=1m, =1m, =+%

(b)n=3=2m, =1m, =+%

(B) () n=3/=2m, =-2,m, :_%

(0) n=3/¢=2m, =-1m, z_%
(C) @) n=4,(=2,m, =2,m, =+%

(b) n=3¢=2,m, =-2m, = %

The pairs of electrons present in degenerate orbitals is / are:

(A) Only (A) (B) Only (B)
(C) Only (C) (D) (B) and (C)
Match List — | with List — Il
List — | List — Il
(A) [Pel,]” ()  spid
(B) BrF, ()  d*sp?
() PCI, (Il dsp?
(D) [Co(NH,), T" (v) spid?

Choose the most appropriate answer from the options given below:
(A) (A) = (1) = (B) = (IV), (C) — (1), (D) — (I

(B) (A) = (1), (B) — (IV), (C)- (1), (D) — (1)

(C) (A)- (1), (B)-(1), (C)- (1), (D) — (I1)

(D) (A) = (), (B) = (1), (C)- (1), (D)-(1l1)




Q4.

Q5.

Q6.

Q7.

Qs.
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For a reaction at equilibrium

AG) =B(9)+C(0)

The relation between dissociation constant (K), degree of dissociation (o) and
equilibrium pressure (p) is given by

"k aipli ® K- ailpi
[1+ 2aj (1-a) (2+0)2(1-a)
(©) K = (“pl)z (D) K = &51
[l+2aj2 (1-a) (1+a)(1-a)?

Given below are two statements:

Statement | : Emulsions of oil in water are unstable and sometimes they separate into
two layers on standing.

Statement Il: For stabilization of an emulsion, excess of electrolyte is added. In the
light of the above statements, choose the most appropriate answer from
the options given below:

(A) Both Statement | and Statement Il are correct.

(B) Both Statement | and Statement |l are incorrect.

(C) Statement | is correct but Statement Il is incorrect.

(D) Statement | is incorrect but Statement Il is correct.

Given below are the oxides:
Na,O, As,0,,N,O,NO andCl,O,
Number of amphoteric oxides is :

(A)O (B)1
(C) 2 (D) 3
Match List — | with List- Il
List —1 List =1
(A) Sphalerite ) FeCO,
(B) Calamine (I  Pbs
© Galena (Il ZnCO,
(D) Siderite (iv)  znS

Choose the most appropriate answer from the options given below:
(A) (A) = (IV), (B)- (M) , (C)- (IN), (D) — (1)

(B) (A) — (IV), (B)-(1), (C)-(I1), (D)- (1I1)

(C) (A)-(11), (B)-(11), (C)- (1), (B)-(IV)

(D) (A)- (1), (B)-(IV), (D)- (1), (D)-(1)

The highest industrial consumption of molecular hydrogen is to produce compounds of
element:

(A) Carbon (B) Nitrogen

(B) Oxygen (D) Chlorine
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Qo.

Q10.

Q11.

Q12.

Q13.

Q14.

Which of the following statements are correct?

(A) Both LiCl and MgCl, are soluble in ethanol

(B) The oxides Li,O and MgO combine with excess of oxygen to give superoxide.
(C) LiF is less soluble in water than other alkali metal fluorides.

(D) Li,O is more soluble in water than other alkali metal oxides

Choose the most appropriate answer from the options given below:

(A) (A) and (C) only (B) (A), (C) and (D) only

(D) (B) and (C) only (D) (A) and (D) only

Identify the correct statement fro B,Hg from those given below:

(A) In B;Hg, all B-H bonds are equivalent

(B) In B;Hg, there are four 3- centre 2- electron bonds.

(C) ByH; is a Lewis acid

(D) B;H;s can be synthesized from both BF; and NaBH,.

(E) B;Hg is planar molecule.

Choose the most appropriate answer from the options given below:

(A) (A) and (E) only (B) (B), (C) and (E) only

(C) (C) and (D) only (D) (C) and (E) only

The most stable trihalide of nitrogen is:

(A) NFs (B) NCls

(C) NBrs (D) Nl3

Which one of the following elemental forms is not present in the enamel of the teeth?
(A) Ca* (B) p**

C)F (D) p™*

In the given reaction sequence, the major product ‘C’ is::

HNO,4

Br, alcoholic
CeHio —ms5 A A B on C
NO,

(A) <;>‘c|::cH2 (B) OM‘@‘CHZCHZ
NO,
©) OzN‘Q‘ﬁ?:CHz (D) @CH:CHZ
NO,

Two statement are given below:

Statement | : The melting point of monocarboxylic acid even number of carbon atoms
is higher than that of with odd number of carbon atoms acid immediately
below and above it in the series.

Statement Il: The solubility of monocarboxylic acids in water decreases with increases
in molar mass.

Choose the most appropriate options

(A) Both Statement | and Statement |l are correct.

(B) Both Statement | and Statement |l are incorrect.

(C) Statement | is correct but Statement Il is incorrect.

(D) Statement | is incorrect but Statement Il is correct.
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Q15. Which of the following is an example of conjugated diketone?
O

) ) Il
| I (B) CH;—C—CH, —O0
0]
I
(D)
(C) O o
Q16.
OCH,
(i) NaCN
(i) OH
> A
(i)  Cyclohexanone Major Product
(iv) H,, Ni
Br
The major product of the above reactions is:
OCH; OCHg
(A) (B)
HO
NH; NH,
OCH,

OCH,
(®) (D)
ﬁ HO
C—NH; NH,

Q17. Which of the following is an example of polyester?
(A) Butadiene-styrene copolymer
(B) Melamine polymer
(C) Neoprene

(D) Poly- B-hyroxybutyrate-co-p-hydroxyvalerate
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Q18.

Q109.

Q20.

A polysaccharide ‘X’ on boiling with dil H,SO, ate 393 K under 2-3 atm pressure yields
‘Y’. 'Y’ on treatment with bromine water gives gluconic acid. ‘X’ contains p-glycosidic
linkages only. Compound ‘X’ is:

(A) starch (B) cellulose

(C) amylose (D) amylopectin

Which of the following is not a broad spectrum antibiotic?
(A) Vancomycin (B) Ampicillin
(C) Ofloxacin (D) Penicillin G

During the qualitative analysis of salt with cation y** , addition of a reagent (X) to alkaline
solution of the salt gives a bright red precipitate. The reagent (X) and the cation (y**)
present respectively are:

(A) Dimethylglyoxime and Ni** (B) Dimethylglyoxime and Co**

(C) Nessler's reagent and Hg** (D) Nessler's reagent and Ni**
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SECTION - B

(Numerical Answer Type)

This section contains 10 Numerical based questions. The answer to each question is rounded off to the
nearest integer value.

Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

Atoms of element X from hcp lattice and those of element Y occupy % of its tetrahedral

voids. The percentage of element X in the lattice is . (Nearest integer)

20,(9) = 30,(9)
At 300 K, ozone is fifty percent dissociated. The standard free energy change at this

temperature and 1 atm pressure is (-) . J mol™. (Nearest integer)
[Given: In 1.35 = 0.3 and R=8.3 J K™ mol™]

The osmotic pressure of blood is 7.47 bar at 300K. To inject glucose to a patient
intravenously, it has to isotonic with blood. The concentration of glucose solution in gL™
is ,

(Molar mass of glucose = 180 g mol * R = 0.083 L bar K* mol™) (Nearest integer)

The cell potential for the following cell
Pt|H,(g)|H" (aqg) || Cu* (0.01M) | Cu(s)

Is 0.576 V at 298 K. The pH of the solution is . (Nearest integer)
(Given: E_ . ., =0.34V and 2:303RT _ 4 gy )
u u F

The rate constants for decomposition of acetaldehyde have been measured over the
3
temperature range 700 — 1000 K. The data has been analysed by plotting In k vs %

graph. The value of activation energy for the reaction is kJ mol ™.
(Nearest integer)
(Given : R =8.31 JK™* mol™)

A

A

I Slope =-18.5

Ink

v

10

—_
=

The difference in oxidation state of chrominum in chromate and dichromate salts
is




JEE-MAIN-2022 (24t June-First Shift)-PCM-14

Q7.

Q8.

Qo.

Q10.

In the cobalt- carbonyl complex : [Co,(CO)g], number of Co-Co bonds is “X” and terminal
CO lignadsis “Y". X +Y =

A 0.166 g sample of an organic compound was digested with conc. H,SO, and then
distilled with NaOH. The ammonia gas evolved was passed through 50.0 mL of 0.5 N
H,SO,. The used acid required 30.0 mL of 0.25 N NaOH for complete neutralization. The
mass percentage of nitrogen in the organic compound is :

Number of electrophillic centres in the given compound is

% CH,
]
CH,CN
The major product ‘A’ of the following given reaction has sp®

hybridized carbon atoms,
2,7- Dimethyl 1-2-6- octadiene —"— A
Major Product




JEE-MAIN-2022 (24t June-First Shift)-PCM-15

PART - C (MATHEMATICS)
SECTION - A

(One Options Correct Type)

This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and
(D), out of which ONLY ONE option is correct.

Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

LetA={zeC:1<|z-(1+i|<2jand B = {zeA:|z-(1-i)=1}. Then, B:

(A) is an empty set (B) contains exactly two elements
(C) contains exactly three elements (D) is an infinite set

The remainder when 3?°% is divided by 5 is :
(A)1 (B) 2
)3 (D) 4

The surface area of a balloon of spherical shape being inflated increases at a constant
rate. If initially, the radius of balloon is 3 units and after 5 seconds, it becomes 7 units,
then its radius after 9 seconds is :

(A)9 (B) 10

(C)11 (D) 12

Bag A contains 2 white, 1 black and 3 red balls and bag B contains 3 black, 2 red and n
white balls. One bag is chosen at random and 2 balls drawn from it at random are found to

be 1 red and 1 black. If the probability that both balls come from Bag A is 1%, then n is

equal to :
(A) 13 (B) 6
€4 (D) 3

Let x*+y®> + Ax + By +C=0be a circle passing through (0, 6) and touching the
parabola y = x* at (2, 4). Then A + C is equal to

(A) 16 (B) 88/5

(C) 72 (D) - 8

The number of values of o for which the system of equations:
X+y+z=a

oX +2ay + 3z=-1

X + 3ay + 5z =4

iS inconsistent, is

(A) 0 (B)1
(C)2 (D)3

If the sum of the squares of the reciprocals of the roots o and p of the equation

3x* +Ax-1=0is 15, then 6(a’ +p° )2 is equal to :

(A) 18 (B) 24
(C) 36 (D) 96
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Q8.

Qo.

Q10.

Q11.

Q12.

Q13.

Q14.

The set of all values of k for which(tan*lx)3 +(cot*1x)3 =kn®, x eR, is the interval :

17 1 13
A)|=— < B) | —,=
( ){32 8) ( )[24 16)
1 13 109
o)== D) | =~
( ){48 16} ( ){32 8)
LetS = {«/ﬁ:lgnSSOandnisodd}.
1 0 a

Letae SandA=|-1 1 0].If > det(adjA)=100x, then 2 is equal to :
_a O 1 aeS

(A) 218 (B) 221

(C) 663 (D) 1717

For the function f (x) = 4 loge(x-1) - 2x* + 4x +5, x > 1, which one of the following is NOT
correct ?

(A) fisincreasing in (1, 2) and decreasing in (2, »)

(B) f (x) = -1 has exactly two solutions

(C) f'(e)-f"(2)<0

(D) f (x) =0 has a root in the interval (e, e + 1)

If the tangent at the point (x1, y;) on the curve y = x> + 3x* + 5 passes through the origin,
then (x4, y1) does NOT lie on the curve:

2 2
A 2 y_=2 B y—— 2:8
(A) x 81 (B) g %
(C) y=4x* +5 (D) %—yz =2

The sum of absolute maximum and absolute minimum values of the function

f(x) =[2x*+3x —2|+ sinx cosx in the interval [0, 1] is :

sin(1) cos?(1/2)
2

(©) 5 + ~(sin (1) + sin (2)) ©) 2+ sm@ @

(A) 3 +

(B) 3+ %(1 + 2cos(1)) sin (1)

If {ai}i”:l, where n is an even integer, is an arithmetic progression with common difference

1,and ) a =192, thennis equal to:

i=1
(A) 48 (B) 96
(C) 92 (D) 104
If x = x(y) is the solution of the differential equation yg—x= 2x + y*(y + 1)e’,x(1)=0; then
y

x(e) is equal to :
(A) e3(eE - 1) (B) e‘s(e3 - 1)

(C) ez(ee + 1) (D) e® (ez— 1)




Q15.

Q16.

Q17.

Q18.

Q109.

Q20.
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2 2
Let Ax — 2y =pu be atangent to the hyperbola a®x*-y? = b®. Then [&] —[%} is equal to
a
(A)-2 (B)-4
(C€)2 (D) 4

Let 4, band be unit vectors. If ¢ be vector such that the angle betweenaand cis %
and b=¢+ (¢xa), then |6(":|2 is equal to :

2
(A) 6(3— 3) (B) 3++/3
(C) 6 3+J§) (D) 6(£+1)

If a random variable X follows the Binomial distribution B(33 , p) such that 3P(X = 0) =

P(X= 1) then the value of P(X= 15) - P(X = 16) is equal to :
P(X=18) P(X = 17)
(A)1320 (B) 1088
120 1088
©) 1331 (®) 1089
{XZ_SX+6J
The domain of the function f(x) = is :
Ioge(x2—3x+2)
(A) (-, 1) U (2, «) (B) (2.)
(C) [-1/2.1) U (2,%) (D)[-1/2, 1) U (2,00)—{3*2*6,3‘2*5}
LetS = {6 € [—n,n]—{ig}:sinetaneﬂane:sinze} Af T=) cos20,then T + n(S) is equal to
0eS
(A)7++3 (B) 9
(C) 8++3 (D) 10

The number of choices for A € {a,v,=,&}, suchthat (p A g)= ((pPA~q) v((~p)A q))is
a tautology, is:

(A)1 (B) 2
€3 (D)4
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SECTION - B

(Numerical Answer Type)

This section contains 10 Numerical based questions. The answer to each question is rounded off to the
nearest integer value.

Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

The number of one-one functions f: {a, b, ¢, d}— {0, 1, 2,...... , 10} such that 2f(a)- f(b)
+ 3f(c) +f(d)=0is

In an examination, there are 5 multiple choice questions with 3 choices, out of which
exactly one is correct. There are 3 marks for each correct answer, -2 marks for each
wrong answer and 0 mark if the question is not attempted. Then, the number of ways a
student appearing in the examination gets 5 marks is

Let A[ \/5] ,a>0, be a fixed point in the xy-plane. The image of A in y-axis be B and

3
E.
the image of B in x-axis be C. If D(3 cos, a sin0) is a point in the fourth quadrant such
that the maximum area of AACD s 12 square units, then a is equal to

and

Let a line having direction ratios 1, -4, 2 intersect the IinesX;7=y_1=ZJr2

-1 1
= yT—7 =§ at the points A and B. Then (AB)? is equal to

|2¢=3x-7| it x <1
The number of points where the function f(x)=< [4x> - 1] if -1<x<1 ,
x+1|+|x=2| if x =1

[t] denotes the greatest integer <t is discontinuous is

2
(sin6+ t cose)f (t)dt. Then the value of |[f(0)do| is
0

— A

Letf(0)=sin0 +

Na

_x? 2
Let Max{9 X }za and Min{9 X } B
o<x<2 | 5 _x 0sx<2 | §_x

2t 9-x? 8
If [ Max xtdx =a,+o,log, | — | then a,+a, is equal to
! 5_x 15

3

If two tangents drawn from a point (o, p) lying on the ellipse 25x* + 4y* = 1 to the

parabola y* = 4x are such that the slope of one tangent is four times the other, then the
value of (10 a. +5)* + (16 p >+50)° equals




JEE-MAIN-2022 (24t June-First Shift)-PCM-19

Q9. Let S be the region bounded by the curves y = x* and y* = x. The curve y = 2|x| divides S
into two regions of areas R;, and R; .

If max { Ry, R2} = Ry, then % is equal to
1

Q10. If the shortest distance between the lines F=(—?+3R)+x( —a])and

=l

= (—]+212) +

H(T—]Jr IQ) is \E then the integral value of ‘a’ is equal to
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KEYS to JEE (Main)-2022
PART - A (PHYSICYS)

SECTION - A
1. C 2. A 3. C 4. D
5. D 6 B C 8 B
9 C 10. B 11. A 12. A
13. C 14. C 15. D 16. C
17. B 18. D 19. C 20. B
SECTION - B
12 2. 10 3. 750 4. 242
5. 3 6. 2 7. 3 8. 120
25 10.
SECTION - A
C 2. B B B
C 6. B 7. A B
A 10. C 11. A 12. B
13. B 14. A 15. C 16. D
17. D 18 B 19. D 20. A
SECTION - B
43 2. 747 3. 54 4. 5
154 6. 0 7. 7 8. 63




13.
17.

> W W >» O

31

19

PART - C (MATHEMATICS)
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10.
14.
18.

10.

SECTION - A
D 3.

B 7

C 11.

A 15.

D 19.
SECTION - B
40 3.

1

2

W O 0O W »

34

12.
16.
20.

WO m >0

84
2929
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Solutions to JEE (Main)-2022

PART — A (PHYSICS)

SECTION - A
Soll. We know, AP __ gl { B- _AP[LH
Y AV
AV
:>100><AP=—BX{—><100}
Y
= 100x AP =-3 ><1010(—2)
P _ 6><1010
100

AP =6x10°Nm~

Sol2. Work done in magnetic field is zero.

E.EE F E 2 2E E
Lo A _|1.5v r
=1 2 = = . — Y —
So8 Bu=t— 7112 -2 °F
o ror r r E,
_onnoo_rr r —||—WMr —]
“on+r, 2r 2 1.5v
E,=E=15v .
r 20Q
req_E
£ .
v, =1x10=12=——"——x10 200
10+r/2
:>1_2=£ E, =15v ;
10+r/2 _||_WM_
~ 10x1.5
T 10+4r/2 E;1.5v 1
=12+0.6r =15 —|l—wvw—
0.6r =3
30
=% % 100
Eeq

AAAAA
vvvvv




Sol4.

Sol5.

Sol6.

Sol7.

AQ

mMAT
ML2T 2

AQ=msSAT=s=

=[s]

— LZT—Z

MQ

AQ=mL=[L]=

2usin®
= =t

g
R =ucos6(T)

_using
g

T=2t

=R= ucose[zusme]

g
= R =ucos0 2t
= 0089=i><£
50t t
Rt
501>
R
WX

= c0S0 =

usin®
g
50t° 10

R

Otzj

a=ug=0.5%x9.8=4.9m/sec

u=9.8m/sec

S="7

v=0

v =u® +2as

=0=9.8"-2x409s

=0=9.8x9.8-9.8s

oo 9.8x9.8
9.8

= c0S0 =
= coto =
coto=——
20t

0= cot‘l[
2

2

=9.8m

By NLM: Tsino=mo’R —(1)
& R=/sin0 -(2)

From (1) & (2)

= Tsind =mae°/sin®

=T =mo’/

:80=[100

—jmz x 2
0

100
800
—_— 0)2

= o’ =400

CML2T?
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— LZT—ZQ—l

25m/sec

At ‘t’ time
25c0s0

p=0.5

X\

u=9.8m/sec

10 kg >

VI

ALY
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Sol8.

Sol9.

Sol10.

o =20rad/ sec

And, o= 2rN
60

_20x60
2n
600 E

N=——rpm=
T T

N

qE=mg

mg 0.1x 9.8
E 1000x4.9x10

q=2x10"°C

F=4xi+3y?]

dr =ds =dxi+dy]j
[dw = [F.dF

= J‘(4XT+3y2 ]).(dxf+dy])

2 3
= d 2d
J;4x x+‘2[3y y

4 3
5L+l
=2[4-1]+[27-8]
=6+19 =25J

=0.732

h=0.732x6400
= 4684.8km ~4685km

Mg'

mg

Earth
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Solll. Let I =1, cosot
I=1, att, =0
&I=IL,at ot=—=t,=—

2 4 4o

T T

2n 8

T T
t,=—=—x
4o 4
L=ded (r-3)
8 v V)
t, = 1

8x50
Lo 1
2 4x10%
=0.25x1072
t,=2-5ms

Sol12. y, =5sin2r(x - vt)cm
y, =3sin2r(x - vt+1-5)cm
¢ = (phase Angle) =2nx1-5=23r

Y = Y2 Y7 +2y,y,c080
= /52 T3 +2x5x3cos3n
= [25+9+(30x-1)
=/34-30
=4

=2cm

1

Mo &

Sol13. Velocity of wave in a medium =

1

VHoMy &S

8
V= 310 0.931x10%m/ sec

J1:61x6-44

B=p,H
= Hr “0 H
=1.61x4nx10" x4.5x107

=1.61x4nx4.5%x107°

VvV =

E
— =V

B

E= VB =0.931x10° x1.61x 4nx 4.5x10°°
—[0.931x1.61x 41 x4.5]x 10
=8.476

~8.476vm™
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Sol14. According to Rutherford, e revolves around in nucleus in circular orbit. Thus e’ is always
accelerating (centripetal acceleration). An accelerating change emits EM radiation and
thus e” should loose energy and finally should collapse in the nucleus.

Soll15. A— wsB 45 C

= Q =[105x6.4+115x6.4]-[220x5.6] Mev
Q=176Mev

Sol16. Baseband Signal frequency 3.5 MHz

& Carrier signal frequency = 3.5 GHz
U =3.5GHz =3.5x10°

C 3x10° 3

=—= s =——x10
v, 3.5x10° 3.5
=§9x10
35
_ 60
7
.. Size of antenna = i = 60
4 Tx4
=21.4mm
Sol17. 0.25-1- 12 Ty
1
27+273
0.25 = 1—( ) =30 _4 025
T, T,
W
300 =0.75
1
T - 300x100
75
T, = 400k T,

Now, efficiency increases by 100%

N, = 100% mnt+tm

=2n,
=0.25%x2
=0.50
0.50 = 1—L
T

1

%' _g50
Tl
. 300
05
T,' = 600k

T,'- T, = (600 - 400) = 200k or 200°C




Sol18.

Sol19.

A =30ncm’ =30nx10*m?

d=1mm =10"°m

E = (dielectric strength for breakdown)
=3.6x10"v/m

_ 7x10° x4 x9%x10°
~ 30mx10“ x1x3.6x107
_ 7Tx4ntx9

~ 30nx3.6

_ 7x4x9%x10

~ 30x36

¢ 2r
p,lr?
BP - ° r2 3/2
2| r* +—
4
Holr?
B =—*to =
P 2xr? [5)3/2
4
_ B, |
P 3/2
2r[5j
4
B 43/2
= BP = 53/2
3
B, = 52_3
(V)
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Sol20. At steady state condition 1g0°c A B 80°C C
— Heat conducted through slab ~— M, Fon, M 0°C
AB = Heat conducted though " - Sle N H,
slab BC - 16cm . 8cm
klA(100—80)= KA (80-0)
B BC

R

— ﬁ><20=E><80
16 8

k, =8k

SECTION - B

Soll. V,, aT [T, =127°C=400k.
V_, =2V, m=0.056kg = 569

, rms?

T, = 4T, = 4x 400 = 1600k

m
=nc, AT =|— |C AT
v [MJ

(%) Rar
28)2

=2><g><2><1200

Q =12x10%cal
=12kcal

Sol2. f =15cm

p=1tx100=-2p =15 Mo =15
15 15
p, 200,
n, =1.25
1 1 1
fz _(“2 )(Rl Rz]
—(1.25-1)x 2
R
1 0.25x-2
f, 15
—=_—1cm‘1
f, 30
_1__10
2f 30

P, =P +P,+P,

100 100 100
"T15 30 15
P, =10D




JEE-MAIN-2022 (24t June-First Shift)-PCM-29

f, = ixlOOcm
10

f, =10cm

Sol3. I, =10pA
lc =1.5mA
R, =50kQ or (Rc)
Base — emitter voltage = 10 mv
V, 10x10°
57,  10x10°

B

SEu0

_15x10° 5x10°
10x10° = 10°
A, =750

=10°Q

Sol4. LetI=1,cos ot
Then v =v, sinot
att=0,v=0
butl=1,

= 220 = -2 (2n x 50 x 2oox10-3)

= 220 =L (20r)

N

2202
°  20rn

12 Va
o T B T
a=121x2
a =242

Sol5. for maxima =y =(2n+1) % b
a

For 1° maxima for 2, wavelength (n=1)

3D

Y1—2a
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Sol6.

Sol7.

First maxima for A, wavelength

3, D
Yo =7k, — - (2)

2 27%a

3D
[}‘2 _}‘1]

=Y, 5

—§>< 2x5%107°
2 05x10°

=i><]_0_8
103

Ay =3x10°m

hv =hy, +K.E
Cases v =2y,
h2v, =hv, +K.E;
K.E, = hy,

%mvl2 =hv,

V12 _ 2hv,

m
2hv
v, = m° -(1)

Now, case 2
h5v, =hv, +k.E,
k.E, =4hv,

%mvf =4hvy,

For first ball

s= ut+1at2
2

3—h=u><6—%><10><6><6

= -h=6u-180
h=180-6u —(1)

for second boy

h= ut+1at2
2

First ball T

U
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h=ux1.5+%xlox1.5x1.5 41 'riu

h=1.5u+11.25 —(2)

from (1) & (2)

180-6u=1.5u+11.25 FII77 774 7777777 P77 P77 P77 P77 777

7.5u=180-11.25
,_168.75

=225

.5
h=180-6u $u =0
=180-6x22.5 h
=45m

for third ball

h= ut+1at2
2

h=O><t+%><1O'{2

= 45 = 5¢t?
t?=9
t=3sec

Sol8. COME

k-E+P-E =k-E, +P-E,
2 2
= 0+mg h+D :0+1k i :@mgzékh_
2 2 \2 2 2 4
:>3mgh=5h2:>12m=k:> kzw
4 h 0.1

k=120Nm™

Sol9. Eav/

£, =50cm
& (,=75cm
Al=1( —1,=25cm
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Sol10. 7, =0 AR
2mgx 30 =Mgx 10
= 2x0.01gx30 =Mgx10

M = 6x10°kg °

vmg
! A
0029 | T l
m
: 40cm g
< 50cm >

PART — B (CHEMISTRY)
SECTION - A

Soll. Mass of Cy;sH3g = volume x Density

=1000 m/ x 0.756 gm / m/
=756 gram

C]_5H30 +22.5 02 — 15C02 + 15H20

No. of moles of CisHzp = %moles

No. of moles of O, required = [ZZ.SX%j moles

Mass of O, required = 22.5x ;ig x32=2592gm

No. of moles of CO, liberated = 15 x[%) moles

Mass of O, liberated = 15x

756 44 - 2376 gm
10

Sol2. Degenerate orbitals must have same value of energy
.. Orbitals with same n and ¢ values are degenerate orbitals.

Sol3. [Ptcl, ] - Pthas dsp? hybridization
BrF; — Br has sp*d® hybridization
PCl; — P has sp®d hybridization

[Co(NH;), | - Co has d?sp® hybridization.




Sol4.

Sol5.

Sol6.

Sol7.

Sol8.

Sol9.

Sol10.
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1
AQQ) = B(g) + EC(g)
t=0 amoles 0 0

ao.
-ao. moles +a amoles + - moles

Eq. a(l-a) ao (@aal2)
Moles moles moles

Total no. of moles at equilibrium

=nA+nB +nC

=a(l-a)+aa+ a a{1+g}
2 2

a(l-a) (1-a)
(PA)eq = (XA)eq ><Peq = (1+a/2)P - (1+0L/2)

ao o

Ps),, = Peq = P= P
( B)eq (XB)eqX €q a(l+oa/2) (1+a/2)
aa/2 al2
Pe).. = Peq = =
( C)eq (Xc)eqX “a(l+al2)  (1+al2)
1/2
< =(PB)eqx(PC)eq 4 (o2 PY2
P P (o))

Emulsions gets separated into two layers on standing.
For stabilization of emulsion. Emulsifying agents added into it but not electrolyte.

Acidic oxide = CIl,O
Neutral oxide =N,0O, NO
Basic oxide = Na,O
Amphoteric oxide = As,03

Sphalarite ZnS
Calamine ZnCO3
Galena PbS
Siderite FeCO,

The highest industrial consumption of hydrogen gas is in the synthesis of ammonia gas
(Having use in manufacturing of N- based fertizers)

Due to higher extent of polarization by Li* and Mg?*, LiCl and MgCl, have covalent
character. Therefore they are soluble in ethanol.
Due to very high value of lattice energy, LiF is having very less solubility in water.

B,Hg has 4 2c -2e bonds and 2 3c-2e bonds.
Bridging (B-H) bonds have more value of bond- length then terminal (B-H) bonds
Bridging bonds are in one plane, but terminal bonds are in perpendicular plane.

Due to presence of (3c-2e) bonds, it behaves as electrons deficient and prone to get
attached by lewis base.

3NaBH, + 4BF, —2>3NaBF, + 2B,H,
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Soll1.

Soll12.

Sol13.

Soll4.

Sol15.

Soll6.

Soll7.

Sol18.

Sol19.

Sol20.

NF; is stable due to high N-F bond energy.
Other halides of nitrogen (NCl; NBr3, Nl3) are explosive

Enamel has calcium hydroxyl apatite [Ca;0(PO4)s(OH),], CaCOs3;, CaF, and Mgs(PO,),
.. Ca*, P> and F are present

Br
HNO, Br, |
CH,CH; — > NO, CH,CH3 — 2> NO, CH-CH,
H,SO, A
3 Alc. KOH
NO, CH=CH, .

Melting point of monocarboxlyic acids with even number of carbon is more than that
with odd number of carbon due to lattice energy.

With increase in molar mass of monocarboxylic acids size of alkyl group (Hydrophobic
portion) increases and therefore solubility in water decreases.

O:@ZO is Conjugated diketone.
CHSO@CH - NN oy o—<§>—cH2 CN —»CHgo—@—CH CN

CHSO——@——CH-CHZNHZ <NI—/H—ZCH30 CH CN <—‘ é

OH

PHBYV is an example of polyester.

I i ™ 3 s
CHg—CH—CH,~C-OH  + CHzCH,~CH—CH,~C—OH —> {+-0—CH—CH,~C—O—CH—CH,~C
PHBV n

Br,
H* /H,0 : :
Cellulose —————p - D - Glucose—_——— Gluconic acid

Penicillin is not a broad spectrum artibiotic and is used to treat only certain infections
caused by streptococci and staphylococci such as pneumonia.

Ni** +2dmg——>[Ni(dmg), | ¢ Rosy-red precipitate
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SECTION - B

Soll. Unit cell = Hexagonal close packing (hcp)
No. of X in one unitcell =6
No. of tetrahedral voids in one unit cell = 12

No. of Y in one unit cell = §><12 =8
Formula = XgYg = X3V,

% of X in unit cell = %xlOO% =43%

Sol2. 203(g)—— 30,

t=0 a moles 0

—0.5a mole  +0.75a mole

At Eq. 0.5a mole 0.75a mole

Total moles at eq = 0.5a + 0.75a = 1.25a
0.5a 2

x1=—atm

1.25a 5
_075a , 3

=" x1="atm
125a = 5

F’o3 = Xo, xPr =

P02 = Xp, X

=-8.3x300¢/n1.35
=-747J/mole

Sol3. For isotonic solution
Tlnjector — TtBlood
= Cx0.082 x 300 = 7.47
= C=0.3mole/ ¢
=0.3x180gm/ ¢ =54gm/ ¢

Sol4. Anode, Hy(g) » 2H" + 2~
Cathode, Cu*" +2e—Cu(s)
Net cell reaction H, + Cu®* —2H" Cu(s)

0 0
Ecen =Ecyzicu — EE*/H2
=0.34V-0
=0.34V

2
"
0.06 H

Ecen = E?:eu - log [ J
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2

H+
0576034096 o 1]
2 0.01

= —log|H" | = 4.93
= pH of solution = 493~ 5

Sol5. k= A.ei(%]

ﬁnk=!€nA——-Ei
RT
= /nk = /nA + —i @
1000R T

Slope =% _ 185
1000R

= Ea =18.5x1000x8.31 = 153.735x10%J = 154KJ

Sol6. In chromate; CrO3” oxidation state of Cr = +6
In dichromate; Cr,07 oxidation state of Cr = +6

Sol7.
ocC Co co
N/ N\ S [Co,(CO)g]
OC——Co——Co—CO

Number of Co-Co Bond = X

=1
Number of terminal ligand = Y =

6

Sol8. Meq of NH; = Meq of used H,SO, = Meq of NaOH = 0.25x30=7.5
Millmoles of N = millimoles of NH; =7.5 (As n factor =1)
Mass of nitrogen = = 7.5x14x10°° = 0.105 gm

0.105

% of Nitrogen = x100% = 63.25% ~ 63%
0.166

Sol9.

¢ CH,
||

o

2

CH,CN
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Number of sp? hybridized carbon in A = 2

PART - C (MATHEMATICS)
SECTION - A

Soll. A={zec:1<|z-(1+i) <2
z-(1+i) =1
and |z -(1+ |)| <2
and also |z —(1—i)| =i
Hence B has infinite set.

Sol2.  (3x3x3x...2022 times)+5

Remainder =((~1)(~1)(-1)....1011times)
= Remainder= -1+5=4

Sol3. Surface area, S = 4nr?

. . ds =4rn 2rﬂ = 81tﬂ = constant = k(say)
Tdt dt dt
ds

.—=k=>s=kt+c
dt

A =kt+c

Initiallyt=0,r =3

c =36mn

When t=5,r=7,k=32n

When t=9,r=r,r=9
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Sol4.

Sol5.

Sol6.

Sol7.

Sol8.

Sol9.

1% = Required probability Bag-A

l 3C1 X 1C1

2" ¢
2
1 °c,x'c, 1 °C,x°’C,

+ J—
2 6C2 2 5+n(:2
After solving, we getn =4

Equation of tangent to the circle at (2, 4) is
(4+A)x+(8+B)y+2A+2B+2C=0 .......... (i)

Also equation of tangent to parabola y = x* at (2, 4)is
Ax-y=4 .......... (ii)

Comparing (i) and (i) we get, A+C =16

1 1 1
For inconsistent, A=0,|c 2a 3[=0
1 3o 5
=a=1
1 11
LA =112 3:1(1)+1(12+5)+1(—3—8)=7¢0
4 35
by 1
(x+[3=—§,a[3=—§
1 1

2
a

+—=15=A=43
B
5 6(o +°)" = 6((c+ )" ~ 3o Jrﬁs))2 = 6x(~(1+1)) = 24
(tan’lx)3 + (cot’1 x)3 =kn®, xeR
= (tan’1 X +cot™ x)((tan’l X +cot™ x)2 —-3tan™xcot™ x) =kn®

:1§k<Z
3 8

Sz{\/ﬁ:lsnSSO&n:odd}

={ﬁ, V3,45,....4/49 (25 terms)}
1 0 4

Al=|-1 1 0|=1+a?
-a 0 1

- Y det(adj A) = 1001 = £(1+a?)’ =1001 = 1 = 221

aeS

Bag-B

3B
2R
nwW
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Sol10. f(x)=4log, (x—-1)-2x*+4x+5,x>1

(A) f'(x)=xi_1—4x+4
X(-x+2)
x-1

S
0 1 2
option (A) is correct.
(B) f(x)=-1, has two solution
option (B) is correct
4
©) f'(x)=-
4e(2-e)
f(e)-1"(2)=— ——+8>0

:f'(x)>0: >0

option (C) is not correct

(D) f(e) = 4log, (e~1)-2(e’ —~2e+1)+7 >0
fle+l)=4-2(e+1) +4(e+1)+5<0
option (D) is correct

Solll. y=x*+3x*+5

d
% at (x,y,) = (SXf +6x1)

Equation of tangent at (X,, ;)

y -y, =3% (X, +2)(x=x,)

It passes through (0, 0), y, = 3X; +6X .......... (i)
and also (x,,y,) lies on the given curve

3

Y, =X +3X +5 (i)
Solving (i) & (ii), we get, y, = %xl +—=

Hence, equation is y = gxz +% ......... (iii)

and 2 —x’45 .. (iv)
3
2

2y y 2
A) == -54+2 _=2=vy° +54y-567=0
(A) 3 a1 y y

Hence, D > 0, so this curve intersected (iii)
Y2y o 2 ey o7

(B) from (iv) ry ?+5_8:y 6y-27=0,

Hence D >0, so this curve intersected (iii)

©Cy =4[%—5J: y=12

Hence this curve intersect eq (iii)

X 2 X 2 _ 2
(D) S-y =2=_-y =2=x=3(y* +2)
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Sol12.

Sol13.

Sol14.

Sol15.

2+ %—5
. 2 _
Y 3

Hence (D) is correct.

, hence this curve does not give the all values of y.

f(x) = |2x2 +3x—2|+sinxcosx

= |(2x —1)(x+ 2)| +sinxcosx

—2x% —=3X + 2+ SiNXCOoS X, 0<x<%

f(x)=

2x% +3Xx—2+5sinXx cos X, %sx<1

-4x -3 +€0S2X, 0<x<%

f'(x) =

4X +3+Cc0S2X, %sx<1

f(1) =3 +sinlcosl and f 1 =sin£cos1
2 2 2

f(1)+f[lj =3+Sii2+inl:3+1(sinl+sin2)
2 2 2 2

=3 +%nl(1+ 2cosl)

a,=192=a,+a,+a; +....+a, =192
i=1

~n(a +a,)=384 ......... 0)
n/2

and Y a, =120 > a, +a, +a, +.....+a, =120
i=1

n(a,+a,)=480 .......... (i)
n(a, -a,)=96
..Nn=96

yg—;z 2x+y* (y+1)e’

dx 2 3 .
———=x=y (1+y)e’ .......... ()

oy <Y (ay)

Equation (i) is in linear form, so L.LF. = y~
~xyl=ye'+c=>0=e+c>c=-e

x=e’ (ee —1)

Let (xl, yl) be a point on the curve equation of tangent of eq (ii)
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2
y=me_r,/b—2m2—b2 ............ (iii)
a

From (i) and (ii) are identical

2 2

.'.m=& and b—zmz—b2 B

2 a 4
2 2 2
:b—zx}b——bz B
a 4 4

-3 -

Sol16. |4=1 ‘b ~1

Soll7. n =33, p = success, q = failure
3P(x=0)=P(x=1)
- 33C0 pO q33 — 33C1 pq32

1 11 q
=—, = — —:11

PR TR T

P(X =15) B 33C15 p's g (q 3 R .
— =5 5 = | = | = T 0]

P(x=18) C,p”®q p
P(x =16 33 16 17

ang PX=18)_PCop®q” _a_y; (i)

P(x=17) ¥C,p"q" p
.. Subtracting, (ii) — (i) , we get 1320

2_
Xo5x+6, g
X° -9

2X+1. 0.x%-38&
X+3 X+3

X {—% oo} .......... @)

x> -3x+2>0 and x2=3x+1#0

3+.5

2

x> —-5x+6
_ <

Sol18. 5 <1
X° -9

>0, Xx#-3 =>x>-3

(x-2)(x-1)>0 and x =
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Xe(—oo,l)u(Z,w)—{Biz\/g}
From (i) and (ii) x < {—% 1Ju(2, w)_{S izx/g}
Solrg, SNOsINO SN0 _, Gingcose
coso cos6
SIN9 5ing + 1] = 2sinBcos
coso
5.sin@=0 and 1+sin®=2cos’0=2-2sin*0 ........ 0]
0=nn
0=-m 70

From (i), 2sin’0+sin®-1=0
(2sin6-1)(sin6+1)=0

. 1
sing=-1, —
12

o 3" g o
2 6 6
0 23?11 is rejected.

T= cos(—Zn) +COS27+COS 0 + cosg+cos% =4

~T+n(s)=4+5=9

Sol20. (pAq)= (pA ~q)v(~pAq)
Case |
When A is same asv .

Then (pA ~q)v (-pAq) becomes
(pv ~d)v(~pva) which is always true, so x becomes tautology.

Case ll
When A is same as A

Then (pAq)= (pAr~d)v(~pAag) becomes
pAqisT, then (pa~q)v(~paq) isfalse, sox cannot be tautology.

Case lll
When A is same as =

Then (p= ~q)v(-p=q) issame as (~pv ~q)v(pvq) which is true, so x becomes tautology.

Case |V
When A is same as <

Then (p<q)=(pe~q)v(~p<q)
p < g is true when p and g have same truth values p <~q and ~p < q both are false. Hence
X cannot be tautology.
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SECTION - B
Soll. f(b)=2f(a)+3f(c)+f(d)

Value of f(c) Value of f(a) Number of functions

1 7

2 5

0 3 3

4 2

0 6

1 2 2

3 1

2 0 3

1 1

3 0 1

Total number of function 31

Sol2. Let x = correct answer, y = incorrect answer
S3X-2y =5X+y<5 X yew

only possible (x,y) is (3, 2)
.. Required number of ways = °C, (1)3 -(2)2 =40

Sol3. B(—i,\/éj and c(—i,— a]
Ja 1
—~Ja 1-=12

3cosO asind 1

.. Area of AACD = %

I

= A=3\/5|cose+sin9|=12
~Amax=3Ja-/2=12=a=8

x—7_y—1_z+2_r

Sol4. )
3 -1 1
A(3r+7,1-1,-2+r,)
and 1 = y__7 = E = rz
2 3 1

B(2r,, 7+3r,,1,)

3 —-2r,+7 3r,+n+6 r-r,-2
1 4 2

=r=-5r,=-3

~.A(-8,6,-7) and B(-6,-2 -3)
AB’ =84

A/q|
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Px2—3x—ﬂ . x<-1
f(x)=1 [4*-1] , -1<x<1
|x+]j+|x—2| . ox>1
f(-1)=1
f(1)=3
Hence f(x) will be discontinuous at x = 1 and also 4x*-1=0,1,2
= X = il, ii,iﬁ
2 2 2
7 points of discontinuous
Sol5. y=2(x? —Ex—z‘
2 2

3
Sol6. f(e) =sin0+ I (sine+tcose)f(t)dt

Q

O
1]
— s

2041 oo @)

2
tf(t)dtz I(asint+bcost)dt

Na

Solving (i) & (i) we get a = —%, b= —%




Sol7.

Sol8.

Sol9.

Let f(x) =

f'(x) =
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x> -9
X-5
2x(x—5)—(x2 —9)
(x-5)
_ X’ -10x+9 _ (x-1)(x-9)
(-5F  (x-5]

5
a=f(1)=2,p={f(0),f(2)} =3
¢ x> -9
J‘max{
% X-5
a, =18 o, =16
o, +a,=34

X2 y2

AR S

11

25 4

250° +4p% =1 ........ ()

Equation of tangent to parabola y = mx+i passes
m

through (., B)
am’ -pm+1=0

B 1

m,+m, =, 4m? = =
a a
. from (i) & (i)
25(a” +a)=1 ... (iii)
2 2
~.(100.+5)" +(16p* +50) =2929

. T )2
.'.a=1+0+b[sm—zj =2b+1

3 12 16

_4-3_1

48 48

1 32 !
2X X 2 1 5
R, +R, = |(vx =x%)dx = | === ==
1 2 ,([\/_ ) (3 4]0 3 4 12
5

RitR, 1, Re 1250 Re_gg

Rl Rl i Rl

1
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ik

Sol10. b,xb,=|1 -a 0/=-ai-j+(a-1)k
111
a,-a,=—i+]j+k

a—a( b, |

Shortest distance = %

1Ia+1+al \/7 a+1+a1 3

12(a-1)° =2(a” +1)+2(a-1)’

10(a-1)" =2(a’ +1)

5a’ -10a+5=a’ +1=>4a’ -10a+4 =0
2a®-5a+2=0

(2a-1)(a-2)=0

Hence integral value = 2






