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FINAL JEE-MAIN EXAMINATION - JUNE, 2022

(Held On Saturday 25* June, 2022) TIME:9:00 AM to 12: 00 PM
PHYSICS | TEST PAPER WITH SOLUTION |
SECTION-A 3.  Which of the following relations is true for two
2R3 unit vectors A and {3 making an angle 0 to
1. If Z=——/{—, then the relative error in Z will
C each other?
be :
Aa A A 0
(A) o+
A B C
2AA 3AB  4AC (B) |A—1§,|=|A+1§|tan9
B) + - 2
A B C
2AA 3AB 4AC A A A 0
+ + A+B|HA-B|cos—
© TG (© [A+BA-B]cos
L AA L aB AC 3 Fr
D) —~*+5 C (D) |A—B|=|A+B|cos5

Official Ans. by NTA (C)
Official Ans. by NTA (B)

A'B’
c’ Sol. |A+Bl=|AP+|B+2|A|B|cosd

In case of error
=+/1+1+2cosH
d_Z _2dA N 3dB N 4dC

Z A B C =,/2(1+cos0)

AZ _2AA 3AB_ 4AC

+ + 0
Z A B C =,/2x200525

2. A is a vector quantity such that | A|= non-

Sol. Z=

zero constant. Which of the following —20059
2

expressions is true for A ?

N . - - —
(A) AA=0 |A=Bl=|A+|BP -2|A||B|cosO
B) AxA<0
L =2-2cos0
(©) AxA=0 cos
(D) AxA>0 pin®
Official Ans. by NTA (C) 2
) |A+é|_cotg
Sol. |A£0 |A-B| 2

AxA=A||A|sin0°1 =0
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4. If force F=3i+ 43‘ _2k actson a particle having

position vector 2{+3’+212 then, the torque

about the origin will be :-
(A) 3i+4j-2k

(B) —10i+10j+5k

(C) 10i+5j-10k

(D) 10i+j-5k
Official Ans. by NTA (B)

Sol.

=i(-2-8)-(-4-6)+k(8-3)

=-10i+10j+5k

S. The height of any point P above the surface of
earth is equal to diameter of earth. The value
of acceleration due to gravity at point P will be
: (Given g = acceleration due to gravity at the
surface of earth)

(A) g2
(B) g/4
©) g/3
(D) g/9
Official Ans. by NTA (D)

6. The terminal velocity (v,) of the spherical rain
drop depends on the radius (r) of the spherical
rain drop as:-

(A) 12 (B) r
(©) r? D) r
Official Ans. by NTA (C)
2
2¢gr°(p, —py)
Sol. Vv, 2—#; Vv, oc r?
9 n

7. The relation between root mean square speed
(v,,.) and most probable speed (Vp) for the
molar mass M of oxygen gas molecule at the
temperature of 300 K will be :-

2 3
(A) Vi = \Evp (B) Vims = \gvp
©) v, =V, (D) Vs =\Evp

Official Ans. by NTA (B)

_|3RT _[2RT
Sol. V.= M and Vi, = V
|3
Thus Vi = EVmp

8. In the figure, a very large plane sheet of
positive charge is shown. P, and P, are two
points at distance / and 2/ from the charge
distribution. If o is the surface charge density,
then the magnitude of electric fields E, and E,
at P, and P, respectively are :

_Gm
Sol. g= 1‘2 or
o' = (?312 (A) E,=c/¢,, E, =c/2¢,
(B) E,=20/¢y,E,=0/¢,
, Gm
g_? (C) E,=E, =0/2¢,
(D) E,=E, =c/¢,
g =% Official Ans. by NTA (C)
2
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Sol. As the sheet is very large | is independent of Official Ans. by NTA (B)
distance from it.
Sol. Use Ampere’s law
Thus Ei =E; 22;:0
9. Match List-I with List-IT
List-I List-I1
(A) AC generator (I) Detects the presence
of current in the
circuit B.2nr = uo.é.nrz
(B) Galvanometer (II) Converts mechanical
energy into electrical Thus Becr
energy 11. If wattless current flows in the AC circuit, then

(C) Transformer (IIT) Works on the principle
of resonance in AC
circuit

(D) Metal detector (IV) Changes an alternating

voltage for smaller or
greater value

Choose the correct answer from the options
given below :-

the circuit is

(A) Purely Resistive circuit
(B) Purely Inductive circuit
(C) LCR series circuit

(D) RC series circuit only

Official Ans. by NTA (B)

(A) (A)=(ID), B—(I), (C)~(IV), (D)~(III) Sol. Purely Inductive circuit
(B) (A)—1D), B, (O)—(IID), (D)-1V) 0="
(©) (A)=(11D), B=1V), (C)—(ID), (D)~(I) 2
(D) (A)-(ID), B=I), (C)—(1), (D)—IV) .
Official Ans. by NTA (A) gos— =0
Average power = 0
Sol. - AC ge.nerator cuvgry \eechaticdl energy into 12. The electric field in an electromagnetic wave
electrical energy. Galvanometer shows
deflection when current passes through it so it is given by E=56.5sinm(t—x/c)NC™'. Find
is used to show presence of current in any wire. the intensity of the wave if it is propagating
Transformer is used to step up or step down along x-axis in the free space. (Given
the voltage. Metals detectors contain inductor g, =8.85x10"2C?N"'m?)
coils and use principle of induction and
resonance in AC circuit. (A) 5.65 Wm™ (B) 4.24 Wm™
() 1.9 x 107 Wm? (D) 56.5 Wm™
10. A long straight wire with a circular cross- Official Ans. by NTA (B)

section having radius R, is carrying a steady
current I. The current I is uniformly distributed

across this cross-section. Then the variation of | Sol. I:lgOEéc
magnetic field due to current I with distance r 2
(r < R) from its centre will be :- 1
I==x(8.85x107%)(56.5)" x (3x10°

(A) Bocr’ (B) Bocr 2 JE0A7XGEXI0)

1 1 =4.24 Wm™.
(©) Be— (D) Boc—

r r

3
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13. The two light beams having intensities I and
91 interfere to produce a fringe pattern on a
screen. The phase difference between the

i
beams is 5 at point P and & at point Q. Then

the difference between the resultant intensities
at P and Q will be :

(A)21
©O>s51
Official Ans. by NTA (B)

B)61
(D) 71

15.

Given below are two statements :-

Statement I : Davisson-Germer experiment
establishes the wave nature of electrons.

Statement II : If electrons have wave nature,
they can interfere and show diffraction.

In the light of the above statements choose the
correct answer from the options given below:-

(A) Both Statement I and Statement II are true
(B) Both Statement I and Statement II are false
(C) Statement I is true but Statement 11 is false
(D) Statement I is false but Statement II is

true
Sol. I, =1+9I+24Ix91 cosg Official Ans. by NTA (A)
[=101 . .
P Sol. In Davisson-Germer experiment the electrons
Iy =1+91+2: 1% 91 cosT exhibit diffraction there by proving that
electrons have wave nature. Hence both

=101-6I=4l statement are correct.
~Ip =l =10I-4I=6I Sol. Both the options are correct by concept.

16. The ratio for the speed of the electron in the 3™

14. A light wave travelling linearly in a medium
of dielectric constant 4, incident on the
horizontal interface separating medium with air.
The angle of incidence for which the total
intensity of incident wave will be reflected back
into the same medium will be (Given : relative
permeability of medium p = 1)

orbit of He* to the speed of the electron in the
3 orbit of hydrogen atom will be :-

(A)l:1 B)1:2
©4:1 D)2:1

Official Ans. by NTA (D)

(A) 10° (B) 20°
o ¢] Z
(€) 30 (D) 60 Sol. v —ocZ (n = constant)
Official Ans. by NTA (D) n
— Vl—le+ — ZHe* zg
Sol. For total internal reflection, i> 6. Vy Zy 1
= sini >sin 0. 17. The photodiode is used to detect the optiocal
signals. These diodes are preferably operated
. Mg in reverse biased mode because.
= SImi> 1) . . . .
Up (A) fractional change in majority carriers
produce higher forward bias current
Also p=./u, € (B) fractional change in majority carriers
g jority
produce higher reverse bias current
Hr _ VIx1 :l (C) fractional change in minority carriers
g y
Hp  Véx1 2 produce higher forward bias current
1 (D) fractional change in minority carriers
From (1), sini >E —~i>30°,1i=060° produce higher reverse bias current
Official Ans. by NTA (D)
4
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Sol. Very small change in minority charge carriers

produces high value of reverse bias current.

18. A signal of 100 THz frequency can be

transmitted with maximum efficiency by :
(A) Coaxial cable
(B) Optical fibre
(C) Twisted pair of copper wires
(D) Water
Official Ans. by NTA (B)

Sol. Optical fibre frequency range is 1 THz to 1000

THz.

19. The difference of speed of light in the two
media A and B (v, —v,) is 2.6 x 10" m/s. If the
refractive index of medium B is 1.47, then the
ratio of refractive index of medium B to
medium A is : (Given : speed of light in vacuum
c=3x 10® ms™)

(A) 1.303
(B) 1.318
(©) 1.13
(D) 0.12
Official Ans. by NTA (C)

Sol. V=

3x10°

Vg =2.04x10° =20.4x10"m/s
1.47

"V, — Vg =2.6x10"m/s

5V, =(20.4+2.6)x10" =23x10"m /s

Mg _Va 23x10’

i =——=1.13
m, vy 20.4x10’

20. A teacher in his physics laboratory allotted an
experiment to determine the resistance (G) of

a galvanometer. Students took the observations

1
for 3 deflection in the galvanometer. Which

of the below is true for measuring value of G?

1
(A) 5 deflection method cannot be used for

determining the resistance of the

galvanometer.

1
B) 5 deflection method can be used and in

this case the G equals to twice the value of

shunt resistance(s).

1
©) 5 deflection method can be used and in

this case, the G equals to three times the

value of shunt resistance(s)

1
(D) 5 deflection method can be used and in

this case the G value equals to the shunt

resistance(s).

Official Ans. by NTA (B)

Sol. In galvanometer

= (1-1,)S=1G

I Ig G
AVAVAVAVAVAVAv
L, _ 8
I S+G
1 S
—= =S+G=3S=G=2S
3 S+G
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SECTION-B

1. A uniform chain of 6 m length is placed on a
table such that a part of its length is hanging
over the edge of the table. The system is at
rest. The co-efficient of static friction between
the chain and the surface of the table is 0.5,
the maximum length of the chain hanging from
the table is m.

Official Ans. by NTA 2

Sol. Mass per unit length = ),
N=mg=A(L-x)g

£S ax = UGN

max

fSmax = (05)(7\‘)(1-’ B X)g

And also fs  =m g

0.5ML—-x)g=Axg
L-x
=X
2
L 3x L_6

—=>Xx=—=—=2m
2 2 3 3
2. A 0.5 kg block moving at a speed of 12 ms™!
compresses a spring through a distance 30 cm
when its speed is halved. The spring constant
of the spring will be ______ _ Nm™.

Official Ans. by NTA 600

3. The velocity of upper layer of water in a river
is 36 kmh™'. Shearing stress between horizontal
layers of water is 10~ Nm=. Depth of the river
is m. (Co-efficiency of viscosity
of water is 10~ Pa.s)

Official Ans. by NTA 100

36x1000
h %3600

=102 =10"x

36x1000
107 %3600
4. A steam engine intakes 50g of steam at 100°C
per minute and cools it down to 20°C. If latent
heat of vaporization of steam is 540 cal g!,
then the heat rejected by the steam engine per
minute is x 10% cal.

Official Ans. by NTA 31

—=h=102x m

Sol. Heat rejected = mL, + mSAT

= (50 x 540) + 50 (1) (100 — 20)
= 31000 Cal
=31 x 10° Cal
5.  The first overtone frequency of an open organ
pipe is equal to the fundamental frequency of
a closed organ pipe. If the length of the closed
organ pipe is 20 cm. The length of the open
organ pipe is ______ cm.
Official Ans. by NTA 80

2v
Sol. 4 oL
Sol. U, +K;=U;+K; 1
1 2 1 2 1 2 f :L
= 0+—-—m(12)" =—K(0.3)" + —m(6 2
S m(12) =2K(0.3)* +-m(6) al,
f =1,
= 0.5(12% - 6*) =K (0.3)*
K N vV _ Vv
= 600 N/m =71, "4l
1, =41,=80 cm
6
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6. The equivalent capacitance between points A
and B in below shown figure will be uF.

XJ%: L

b—o
8uF|8uF 8uF 8uF B

Official Ans. by NTA 6

Sol. Two capacitors are short circuited
8uF
|1
Al
8uF P
o |
Ae |F———={f—3B
S#F 8uF
A
As } || *B
24uF SuF

Finally equivalent capacitance

_ 24x8  24x8
24 +8 32

7. A resistor develops 300 J of thermal energy in
15s, when a current of 2A is passed through it.
If the current increases to 3A, the energy
developed in 10s is ____ J.

Official Ans. by NTA 450

6uF

Sol. H=1iRt

300=2>x R x 15
_300
60
Now, fori=3A, t=10s, R = 5Q

H=3x5x%x10=450]

8. The total current supplied to the circuit as
shown in figure by the 5V battery is

Sy,

Official Ans. by NTA 2

=R 502

and

50
5V—I-
Sol.
250
0
A Yyvvy C
I 50
_ 59% -Tn 5V 250
B
sy 3250 T sv 30 Zso
B
Current supplied by 5V battery
_ SV oA
2.50Q

9. The current in a coil of self inductance 2.0 H is
increasing according to I = 2sin(t*)A. The
amount of energy spent during the period when
current changes from O to 2Ais _____ J.

Official Ans. by NTA 4

Sol. I=2sin(t*) = dI = 4tsin(t*)dt
If1=0=t=0

and [=2=2=2sint>

T
—t= f—
2

E:jLIdI

_ j 2% 2sin(t?) x 4t cos(t?) dt

N
=8 J’ tsin(2t%)dt
0
N
_ _ 2
=2[ —cos(2t )]0

= 2[—cosn+0050] =4
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10. A force on an object of mass 100g is

(10i+53) N. The position of that object at t =

2s 1S (af+bj)m after starting from rest. The

value of % will be o

Official Ans. by NTA 2
Sol.  F=10i+5]
m =100 g =0.1 kg

7= ~100f +50]
m

§=fit+Lat’ =lat2(as i=0)
2 2

=%(100i+50})22

=200i +100]
=ﬁ+@

a=200,b=100

R )
b
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FINAL JEE-MAIN EXAMINATION - JUNE, 2022
(Held On Saturday 25* June, 2022) TIME:9:00 AM to 12: 00 PM

CHEMISTRY |_TEST PAPER WITH SOLUTION |

Give yourself an extra edge

SECTION-A 4. Leaching of gold with dilute aqueous solution of

1.  Bonding in which of the following diatomic NaCN in presence of oxygen gives complex [A],
molecule(s) become(s) stronger, on the{)bas1s of which on reaction with zinc forms the elemental
MO Theory, by removal of an electron ? gold and another complex [B]. [A] and [B],
(A) NO (B) N, respectively are :-

D
© 0, D) €, (A) [Au(CN),]" and [Zn(CN),(OH),J*-
E) B
E) B, _ (B) [Au(CN),]" and [Zn(OH),]*-
Choose the most appropriate answer from the

_ 2-
options given below :- (©) [Au(CN),]" and [Zn(CN),]
(A) (A), (B), (C)only  (B) (B), (C), (E) only (D) [Au(CN),J*" and [Zn(CN)]*
(©) (A), (C) only (D) (D) only Official Ans. by NTA (C)
Official Ans. by NTA (C)
Sol. Au + NaCN — Na[Au(CN),]

Sol. Bond strength o« Bond order Zn + Na[Au(CN),] > Na,[Zn(CN),] + Au
.removal of electron from antibonding MO S. Number of electron deficient molecules among
increases B.O. i

) ) the following
NO & O, has valence e- in n *orbital. ) _
2. Incorrect statement for Tyndall effect is :- PH;, B,H, CCl,, NH,, LiH and BCl, is
(A) The refractive indices of the dispersed phase (A)0 (B)1
and the dispersion medium differ greatly in ©2 (D)3
magnitude. Official Ans. by NTA (C)
(B) The diameter of the dispersed particles is much
smaller than the wavelength of the light used.
. N, N . Sol. Electron deficient species have less than 8 electrons
(C) During projection of movies in the cinemas ) )
hall, Tyndall effect is noticed. (.or two electrons for H) in their valence
(D) It is used to distinguish a true solution from a (incomplete octet)
colloidal solution. B,H,, BCI, have incomplete octet.
Official Ans. by NTA (B) 6. Which one of the following alkaline earth metal
ions has the highest ionic mobility in its aqueous

Sol. The diameter of dispersed particle should be solution?
somewhat below or near the wavelength of light. (A) Be* (B) Mg**

3. The pair, in which ions are isoelectronic with Al** (C) Ca?* (D) Sr>*
is :-

) Official Ans. by NTA (D)
(A) Br and Be** (B) CI" and Li*
(C) S* and K* (D) O* and Mg*
Official Ans. by NTA (D) Sol. Highestionic mobility corresponds to lowest extent
of hydration and highest size of gaseous ion.

Sol. Isoelectronic species have same no. of electrons Hence Sr*"has the highest ionic mobility in its

AlP, O*, Mg*2 all have 10 electrons. aqueous solution
1
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7.  White precipitate of AgCl dissolves in aqueous | Sol. Eutrophication of water body results in loss of
ammonia solution due to formation of : Biodiversity.
(A) [Ag(NH,),IC, (B) [Ag(CD),(NH,),] 11. Phenol (;)n reéi;[}i](j)nhwiﬂtlhdidlutf.:unétric aciclf,fgiYeS
two products. ch method will be most effective
© [ég(NH3)2]C1 (D) [Ag(NH,)CIICI for large scale separation ?
Official Ans. by NTA (C) (A) Chromatographic separation
(B) Fractional Crystallisation
Sol.  AgCl +2NH, — [Ag(NH,),]I"CI (C) Steam distillation
soluble (D) Sublimation
8.  Cerium (IV) has anoble gas configuration. Which Official Ans. by NTA (C)
of the following is correct statement about it?
(A) It will not prefer to undergo redox reactions. | Sol.
(B) It will prefer to gain electron and act as an OH OH
oxidizing agent OH NO,
(C) It will prefer to give away an electron and dil —> O +
behave as reducing agent HNO;
(D) It acts as both, oxidizing and reducing agent. NO
Official Ans. by NTA (B) (ortho) (para)
Para product has higher boiling point than ortho
Sol. Cerium exists in two different oxidation state +3, as intermolecular H-bond is possible in former,
+4 where as intramolecular H-bond is possible in ortho
+4 — 3+ 0 —
Ce* +e — Ce E°=+161V product.
Ce” + 3¢~ — Ce E°=-2336V
L Steam distillation can separate them as ortho
It shows Ce** acts as a strong oxidising agent & i i
product is steam volatile.
accepts electron.
9. Among the following, which is the, strongest 12. In the following structures, which one is having
oxidizing agent ? . . . .
staggered conformation with maximum dihedral
(A) Mn** (B) Fe**
angle?
(O) Tid* (D) Cr**
Official Ans. by NTA (A) CH
3 CH,;y
H CH,
Sol. Strongest oxidising agent have highest reduction
potential value (A) B)
H H H H
E’ .. . =151V (highest) 0 H CH,
10. The eutrophication of water body results in :
(A) loss of Biodiversity H CH, H CH CH
3
(B) breakdown of organic matter ’
(C) increase in biodiversity
: O©H H D)
(D) decrease in BOD. H H
Official Ans. by NTA (A) CH, H H
Official Ans. by NTA (C)
2
Give yourself an extra edge www.ayjr.in



ARE You JEE ReADY?

Give yourself an extra edge

Powered By

geedge

AYJR

www.eedge.in

JEE | NEET | Class 9 - 12
Download App Now EZmzzs

Final JEE-Main Exam June, 2022/25-06-2022/Morning Session

Sol. Dihedral angle : It’s the angle b/w 2 specified

groups (—CH, here)

Staggered form is Given in option (C) & the angle

is 180°
13. The products formed in the following reaction.
CH
CH, ’ u®
CH, C CH2+H—C—CH3 —>7is:
CH3
CH;, CH,
(A) /
CH, /CH —~CH,~CH,~CH{ CH,
CH
®) e op, c (33H
CHyj a
H CH3
C) CH,~CH-CH-CH{ o
( ) _| 0 \CH
CH, CH,
CH, CH,
(D) CH;— ? - IC -CH,
CH, CH,

Official Ans. by NTA (B)

Sol. )\+H+ ——))Jr\
Aok B ARAN
A A o A

14. The IUPAC name of ethylidene chloride is :-
(A) 1-Chloroethene
(B) 1-Chloroethyne
(C) 1,2-Dichloroethane

(D) 1,1-Dichloroethane
Official Ans. by NTA (D)

Sol.

15.

Sol.

16.

/K
Cl

“1, 1-Dichloroethane is Ethylidene chloride”
The major product in the reaction

o T
+ _
CH3—?— Cl1+KO —(II—CH3 —>7is
CH, CH,

(A) t-Butyl ethyl ether

(B) 2,2-Dimethyl butane
(C) 2-Methyl pent-1-ene
(D) 2-Methyl prop-1-ene
Official Ans. by NTA (D)

We have been given a bulky base, hence
elimination will take place & not substitution.

CH, (llH3
CH— (ll 1 +t-BuQ—> CH,—C=CH,
CH~H 2-methyl
prop-1-ene
The intermediate X, in the reaction
OH
CHCl,+Aq.NaOH + | [X]
D NaOH
QH

©

Official Ans. by NTA (C)
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Sol. It’s a classic Reimer-Tiemann reaction.
ONa'
CHCI,

Will be the intermediate formed.
17. Inthe following reaction :

H+
@*02—’ @ o~ Aand B

The compounds A and B respectively are :-
CH,

(A) , CH,COOH
OH

(B) CH,COOH
OH

© , CH,COCH,

OH
OH

(D) , CH,COCH,
Official Ans. by NTA (C)

Sol. Given reaction is cumene-Peroxide method for the
preparation of phenol.
In this reaction

O -5 -0

al )
S
L (O <O

Acetone Phenol

18. Thereaction of R—ﬁ—NH2 with bromine and KOH

O
gives RNH, as the end product. Which one of the
following is the intermediate product formed in
this reaction ?

(A) R—ﬁ—NH—Br (B) R-NH-Br
O
(C) R-N=C=0 (D) R—ﬁ—NBr2
O

Official Ans. by NTA (C)

Sol. The given reaction is Hoffmann-Bromide
degradation method.

(0]

R) OKN/H&G ) kﬁH

+OH=R

! )

S

PN C(S H S\l®
R-N:f-OH <« R-N:C@\o<—R-N T=0€——

o

Proton transfer

0
H || o
R— N—C—0 —>RNH,+ CO,
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19. Using very little soap while washing clothes, does
not serve the purpose of cleaning of clothes
because

(A) soap particles remain floating in water as ions

(B) the hydrophobic part of soap is not able to
take away grease

(C) the micelles are not formed due to
concentration of soap, below its CMC value

(D) colloidal structure of soap in water is
completely disturbed.

Official Ans. by NTA (C)

Sol.

20. Which one of the following is an example of

Micelle formation only takes place above CMC.

artificial sweetner ?

(A) Bithional (B) Alitame
(C) Salvarsan (D) Lactose
Official Ans. by NTA (B)

Sol. Alitame is a second generation dipeptide sweetner
that is 200 times sweeter than sucrose.
SECTION-B
1. The number of N atoms is 681 g of C.H,N,O, is
x X 10%'. The value of x is (N, =6.02 x
10 mol™) (Nearest Integer)
Official Ans. by NTA (5418)
Sol. M.M. of CH,N,O, is 84 + 5 + 42 + 96 = 227
_ 681
CHNO, ~ hng
681
N =——x3=9 mol
227

no. of N atoms =9 x 6.02x10%

=5418x10%
. The answer 1s 5418.

2. The distance between Na* and CI- ions in solid
NaCl of density 43.1 gem™is _____ X
10%m. (Nearest Integer)

(Given : N, =6.02 x 10> mol™")
Official Ans. by NTA (1)

Sol.  Unit cell formula — Na,Cl,
Zx M.M.
Mass per unit cell = N—g
A
_ 4x58.5
N, &
~m_m
unit cell V a3
4><58.35 _43]
A'd

=a’=9.02x10*cm’
= a=2.08x10"%cm

—=a=2.08x10""m
Also a = 2(rNa+ +1, )

=71 . 1, = 1.04x10""m

-. The answer is 1

3. The longest wavelength of light that can be used
for the ionisation of lithium atom (Li) in its ground
state is x X 10® m. The value of x is

. (Nearest Integer)

(Given : Energy of the electron in the first
shell of the hydrogen atom is —2.2 x 107'* J;
h=6.63x 103 Js and ¢ =3 x 108 ms™)

Official Ans. by NTA (4)

Sol. We can not calculate I.E. of lithium atom.

4. The standard entropy change for the reaction
4Fe(s) + 30,(g) > 2Fe,0,(s) is =550 JK" at
298 K.

[Given : The standard enthalpy change for the
reaction is —165 kJ mol']. The temperature in K
at which the reaction attains equilibrium is
. (Nearest Integer)

Official Ans. by NTA (300)
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Sol. AG =AH-TAS =0 atequilibrium 7. In a cell, the following reactions take place
3 _
= —165x10" - T x(-505) =0 e L et B . =077V
= T =300K
The answer is 300 21" > 1, +2e” E;’Z/I, =0.54V
5. I L aqueous solution of H,SO, contains 0.02
m mol H,SO,. 50% of this solution is diluted The standard electrode potential for the
with dei(?nized water to give 1 L solution (A). spontaneous reaction in the cell is x x 102V 298
In solution (A), 0.01 m mol of. H2$O4.are K. The value of x is (Nearest
added. Total m mols of H,SO, in the final I
solution is __ _ x 10° m mols. nteger)
Official Ans. by NTA (0) Official Ans. by NTA (23)
Sol. 1y 5, in Sol" A =50% of original solution Sol. CF{;’ + I’Gl ——1, +Fe”
° athode anode
=0.01 m mol.
Elu = El e — Es
ny 56, in Final solution=0.01 +0.01 CAETE
=0.02 mmol =0.77-0.54
= 000002 X 103 mmol =023
The answer 0
6. The standard free energy change (AG®) for 50% =23x107V
dissociation of N O, into NO, at 27°C and 1 . . .
24 2 . 8. For a given chemical reaction
atm pressure is —x J mol-'. The value of x is
________ . (Nearest Integer) v, A+v,B—7y,C+y,D
[Given : R =8.31J K*! mol, log 1.33 =0.1239
In10=2.3] Concentration of C changes from 10 mmol
Official Ans. by NTA (710) dm™ to 20 mmol dm~ in 10 seconds. Rate of
appearance of D is 1.5 times the rate of
Sol. N,O, = 2NO, disappearance of B which is twice the rate of
t=0 1mol disappearance A. The rate of appearance of D
has been experimentally determined to be 9 mmol
t=t (1-0.5)mol 0.5x2 mol . .
dm™ s7!. Therefore the rate of reaction is
=0.5mol 1 mol mmol dm= s!. (Nearest Integer)
R Official Ans. by NTA (1)
1.5 1 100
kP = = = —
0.5 1 0.75 75
EX Sol. yA+y,B——y,C+y,D
=1.33
Given. + 3P _ -3 d[B]
AG® =—RT/nk, W7 T2 dt
=—8.31x300x (n(1.33)=-710.45 J / mol ~1d[B] +1d[D]
=710 J/mol. 2 de 3 d
6
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d[B] 5 d[A]  1d[B] -d(A) =340.34x107"J
— = — :) —_—— =
dt dt 2 dt dt 9
A, =—A,
d[B] L 4
+——==9 mmoldm™’s
dt 9
=Zx340.34x10_21
+d|C -
[ ] = 20-10 =Immoldm™s™
dt =765.765x107']
+d[C] 1 +d[D] ~766x107']
=—x
dt 9 dt Answer = 766
1 10. Number of grams of bromine that will completely
1A+2B_—>§C+3D react with 5.0g of pent-l-ene is _______ X
10-?g. (Atomic mass of Br = 80 g/mol) [Nearest
= 3A +6B——>C+9D Integer)
Official Ans. by NTA (1143)
. +Hd[C] st
Rate of reaction = m =1 mmol dm™ s
Br
9, If [Cu(H,0),]** absorbs a light of wavelength 600 /\/\
nm for d—d transition, then the value of octahedral | Sol. (C.H,) +Br, —> CILEB
crystal field splitting energy for [Cu(H,0),]** will o Br (CH,Br)
be_ _ x 102 J. (Nearest Integer)
moles of Br, = moles of C.H
(Given : h=6.63 x 10*Js
and ¢ = 3.08 x 10° ms™) W :i
Official Ans. by NTA (746) 160 70
5x160
>w= g
qo A _he_6:63x107x3.08x10° 70
ol. A=—= =
A 600x10~° =11.428¢
6.63%3.08x107"7 =1142.8x107g~1143x107g
- 600
=0.034034x107"
7
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FINAL JEE-MAIN EXAMINATION - JUNE, 2022

(Held On Saturday 25* June, 2022)

TIME:3:00PM to 6:00PM

MATHEMATICS |_TEST PAPER WITH SOLUTION |

SECTION-A
1.  Let a circle C touch the lines L,

=0and L, :

14x -3y + K,
4x -3y + K, =0, K|, K, e R. If
a line passing through the centre of the circle
C intersects L, at (-1, 2) and L, at (3, — 6), then
the equation of the circle C is

(A) (x = 2+ (y - 2) = 4

B)x+1)2+(y-22=4
O x-12+(y+22=16
D) x-12+(y-2)2=16

Official Ans. by NTA (C)

A(-1,2)

Sol.

B(3,-6) -

L :4x-3y+K; =0
L, :4x-3y+K,=0
now
-4-6+K =0 = K =10
12+18+K,=0 = K, =-30
= Tangent to the circle are

4x — 3y +10=0

4x -3y -30=0

|10+30|
Length of diameter 2r = T s =
= r=4
Now centre is mid point of A & B
x=1ly=-2
Equation of circle

x-=1)2+ (y+2)2=16 Ans.

COSX

e“**sinx

dx ;
2.  The value of I(1+cos T0E™ 1) 18
equal to
2 2
T T
A) — B) —
(A) 1 B) >
© 7 o) >
4 2

Official Ans. by NTA (C)

COSX

J’E sin X & (1)
k (1+cos” x)(e™ ™ +e )

Use King's property
t e " sinx

= dx
I .([(1+COSZ X)(e—cosx +eCOSX) ....(2)

On adding equation (1) and (2), we get

J‘ sin x
2= < 1+cos” x

On putting cos x =t, we get

¢ dt
I= '([1+t2 = (tan'lt); = %

3. Leta, band c be the length of sides of a triangle

a+b b+c c+a
7 8 9

are the radius of incircle and radius of

circumcircle of the triangle ABC, respectively,

ABC such that .Ifrand R

R
then the value of " is equal to

5
A 5 (B) 2

3
© 5 D) 1

Official Ans. by NTA (A)
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a+b b+c c+a
7 8 9

a+b=7,b+c=8\,a+c=9A

= a+b+c=12A

Now a =4A, b =3\, c=>5\
c2=Db2+ a2

ZC = 90°

Sol. =

A= labsinC = lab
2 2

R c S c 6\ c 5
— = - X— = —X 1 = —X67\.=—
r 2sinC A 2 Eab ab

4. Let f : N — R be a function such that
f(x+y)=2f(x)f(y) for natural numbers x and y.
If f(1) = 2, then the value of a for which

if(mk):%lz(z” -1)

k=1

holds, is
(A) 2 (B) 3
(€) 4 (D) 6

Official Ans. by NTA (C)

Sol. f:N->R fx+y)=2fx) fy) ...(1)
f() =2,

Z_ fla+k) = 2f(ot)i £(k)

= 2f(oc)(f(1)+f(2)+ ..... +f(10)) ...(2)
From (1)

f2)=21f2(1) =23

f(3)=21£Q2) f(1) = 25

f (10) = 29 f10(1) = 219
f() =222-1; e N
from (2)

if(owk) = 2(2")(242° +27+...+2")

k=1
20
512 x g2, (2 =D
ES 27-1 = [ T3

Hence o =4

5. Let A be a 3 x 3 real matrix such that

A Y

If X = (X;, X5, x3)T and I is an identity matrix

4
of order 3, then the system (A — 2)X = (i}
has
(A) no solution
(B) infinitely many solutions
(C) unique solution
(D) exactly two solutions
Official Ans. by NTA (B)

T

2b2 €y
b

Sol. A= {
3 c3

= a=-2,a=-1,a=-1

1] [a,+b, | [1
All|=la,+b, |=|1
0] |a;+by| |O

= b1=3,b2=2,b3=1

2 31
oA |-l 201

-1 1 2

-4 3 1]
o= |-1 01
= A-2I L o

lA-211=0

-4 3 1|[x,] [4
-1 0 1[|x,|=[1
Now- | 20 1o)X

—4x, +3x, +x3=4 ...(1)
-x;+x3=1 ... 2)
-X;+X,=1 ....(3)

(D) - 1) +33)]

0 =0 = infinite solutions
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6. Let f : R — R be defined as f (x) = x3 + x = 5.
If g (x) is a function such that f (g(x)) = x,
V x € R, then g ' (63) is equal to ___

A—1 B—3
()49 ()49
o B o 9
()49 ()49

Official Ans. by NTA (A)

Sol. fxX)=x3+x-5
f'x) =3x2+1 =
invertible

g (x) is inverse of f (x)
g(f(x)) =X
g'(f(x)f'(x) =1
f(x) =63
x3+x-5=063
x=4

put x =4
g'(f@)f'4)=1
g'(63) x49 =1

increasing function

u J Judl

=
=

{f(4) = 49}

1
g (63)= 35

7.  Consider the following two propositions:
Pl : ~(p— ~q)
P2:(pa~ APV 9

If the proposition p — ((~p)V q) is evaluated
as FALSE, then:

(A) P1 is TRUE and P2 is FALSE

(B) P1 is FALSE and P2 is TRUE

(C) Both P1 and P2 are FALSE

(D) Both P1 and P2 are TRUE
Official Ans. by NTA (C)

Sol.

plgl~pl~q[~pva|[p—o(~pvq |[po>~q[~(p—>~q) [pA~q[p,
T|T[F [ F T T F T F [ F
T[F[F [T F F T F T [F
F|[T| T | F T T T F F | F
FIF[ T[T T T T F F_|[F

p — (~pvq) is F when p is true q is false
From table
P1 & P2 both are false

1 1 1 K
8. If 2310 + 22.3° +"'210.3 = 10,310 5 then the

remainder when K is divided by 6 is

(A) 1 (B) 2
O3 (D) 5
Official Ans. by NTA (D)
1 1 1 1 K
Sol. 530 + 7.3 + >3 T 210,37 7030

K=29+28.34+27.324 ... + 39

— 310 _ 910
3
2
Now, 310 — 210 = (35 — 25)(35 + 25)
= (211)(275)
=B5x6+1)45x6+)5)
=6A+5

Remainder is 5.

9. Let f (x) be a polynomial function such that
f(x) +f'x)+f"(x)=x5+ 64. Then, the value

of hrn@

x>l X—l
(A) - 15 (B) - 60
(C) 60 (D) 15

Official Ans. by NTA (A)

Sol. Lt flx) _ £'(1)(and £(1)=0)

x-lx —1

fx) + f'(x) + t""(x) = x> + 64

f'(x) + f"(x)+f"""(x) = 5x4

f"(x) + f"'(x) + fiv(x) = 20x3
f""(x) + fiV(x) + £Y(x) = 60x2

s Ev(x) - f'(x) = 60x2 — 20x3

= 120 - f"(1) = 40 = {"'(1) = 80

Also f(1) + /(1) + £'(1) =65 = f'(1) =—15. Ans.
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10. Let E, and E, be two events such that the

1
P(E1 |E2)=_,

conditional >

probabilities

3 1
P(E, |E1)=Z and P(E{\Ez)=§. Then:

(A) P(ENE,)=P(E)) P(E,)

(B) P(E'nE',)=P(E')P(E,)

(C) P(E,NE'"))=P(E)) P(E,)

(D) P(E',\NE,)=P(E,) P(E,)
Official Ans. by NTA (C)

Sol.
A) PE) - PEy = —~=—P(E, NE,)
(A) PE) - PEy) = =5, #PENE,
(B) P(E'nE',)=1-P(E, UE,)
= 1-(P(E))+ P(E,) — P(E, NE,))
= 1—[l+l—lj \ A7
6 4 8)~ 24
! o T_ 2
P(E')P(E,) =255 =
C) P(E,NE')=P(E,)~P(E, NE)=———=L
© 1 2) = 1 1 2 _6 8_24
D) P(E'E,)=P(E,)~P(E, NE,)=t—L=1
( ) 1 2/ 2 1 > —4 8—8

0 2
11. LetA= [2 0 } If M and N are two matrices

10 - 10

given by M = DA™ and N =A™ then
k=1 k=1

MNZ is

(A) a non-identity symmetric matrix
(B) a skew-symmetric matrix

(C) neither symmetric nor skew-symmetric
matrix

(D) an identify matrix
Official Ans. by NTA (A)

_ 10 =2
Sol. A_[z 0}

w3 T 7)1 S

A3 = — 4A
At = (4D (4D = (- 472
AS = (—4)2A, A6 = (-4)31

10
M= DA™ A2 4 A4 4 4 A2

= [~4 + (—4)2 + (—4)3 + ... + (4]
= — 4AI

= M is symmetric matrix

10
N= 2 A S A+ A%+ .+ AD

AL+ D+ 42+ o+ (- 4]
=\ =

= N2 is symmetric matrix

skew symmetric

= MN2 is non identity symmetric matrix

12. Let g: (0, ®) —> R be a differentiable function

such that
J- x(cosx —sinx) N g(x)(e* +1 —zxe ) dx = xg(x) te
e’ +1 (e*+1D e*+1

for all x > 0, where c is an arbitrary constant.
Then.

N

(A) g is decreasing in [0,

J
J

NG

(B) g' is increasing in [0’

(C) g + ¢'is increasing in | 0,

J
J

|3

0,

[
[

o a

(D) g — ¢g' is increasing in

Official Ans. by NTA (D)
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Sol.

J-[ x(cosx —sinx) N g(x)(e* +1—xe") de

xg(x)
X X 2 = ,1¢
e* +1 (e*+1D

e +1

On differentiating both sides w.r.t. x, we get

x(cosx —sinx) N g(x)(e* +1—-xe*
e’ +1 (e +1)°

(" +1)(g(x)+xg'(x))—e* x g(x)
= (e" +1)2

(e* + I)x(cos x — sin X) + g (x) (ex + 1 — xeX)

= (" +D)(g(x) +xg'(x)) —e™x g(x)

= g ' (X) =cos X — sin X

= g(x) =sin x + cos x + C

g (x) is increasing in (0, m/4)
g"(x)=-sinx—-cos x<0

= g ' (x) is decreasing function
lethx)=g®X)+g'x)=2cosx+C

=> h'"®X=g'" ®X)+g"x®)=-2sinx<0
= h is decreasing

letd(x) =g x)—g'(x)=2sinx+C

> o' X=g'" ®X-g"®x=2cos x>0
= ¢ is increasing

Hence option D is correct.

13. Letf: R —> R and g: R — R be two functions
defined by f (x) = log.(x2+ 1) —e* + 1 and

2x

g(x)= "
€

. Then, for which of the

following range of a, the inequality

o)

(A) 2, 3)
© (1, 2)
Official Ans. by NTA (A)

B) -2,-1
D) (-1, 1)

Sol. f(x) =log.(x2+1)—ex+1

1—2e**
g(x) = "
€

=ex — 2ex

=g'X)= —(2e"+efx)<0 VxeR

= g is decreasing

wor {45 3)
- {5

(a—1) 5
= g <a :
> o2-5+6<0
=S (a-2)(a-3)<0
=o€ (2, 3)

14. Let d=aji+a,j+ak a>0,i=1,2 3bea

vector which makes equal angles with the
coordinates axes OX, OY and OZ. Also, let the

projection of @ on the vector 3i+ 43 be 7. Let
b be a vector obtained by rotating a with 90°,
If 3, b and x-axis are coplanar, then projection

of a vector B on 3i+43 is equal to

(A) 7 B) V2
© 2 (D) 7
Official Ans. by NTA (B)

Sol. a=aji+a,j+ak

R vt B (B

»
FFE -

Now projection of g on b=7

(ot}

3
I
N (i +3+f<)-(3§ +43’)

NG 5

=7

y
=

=7
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now b=>5a(i+j+k)+p@)
ab=0

= 25a(3) + 58 = 0

= 150+f=0 = B =-15a
b=50(-2i+j+k)

|b|=5v3

1
:>Ot=i\/§

B:J_riz(—zi+j+12)

NG

Projection of ‘B on 3i+43 1S

b'(31+4_]):ii —6+4 _+
5 20 s

15. Let y = y(x) be the solution of the differential

equation (x + 1)y' —y = e3x(x + 1)2, with

1 4
y(0) = g Then, the point x = — E for the curve

y =y is:

16. Ify=m;x +c; and y = myX + c,, m; # m, are
two common tangents of circle x2 + y2 = 2 and
parabola y2 = x, then the value of 8lm;m,| is

equal to
(A) 31442 (B) —5+6+/2
©) —4+432 D) 7+642

Official Ans. by NTA (C)

Sol. C:x2+y2=2

Ciyr=x
1

Let t tt bola be y = + —.
et tangent to parabola be y = mx + 7

It is also a tangent of circle so distance from

centre of circle (0, 0) will be /2 .

1
dm | _ ./, = 1=32m?+ 32m¢

V1+m?

» . by solving
(A) not a critical point
(B) a point of local minima
(C) a point of local maxima 2 = 3V2-4 . m?= —3v2-4 (rejected)
(D) a point of inflection 8
Official Ans. by NTA (B)
Sol. (x + )dy — y dx = e3(x + 1)2 m= =+ W2-4
8
(x+Ddy —ydx _ s
. =
(x+1) s0, 8 Imm,| = 3./2 4
d[ y J:e“ — y =e3X +C 17. Let Q be the mirror image of the point
x+1 x+1 3 P(1, 0, 1) with respect to the plane
1 (x +1)e™ S:x+y+z=>5. 1If aline L passing through
[0, Ej = C=0 => y= EEE (1, -1, 1), parallel to the line PQ meets the
. plane S at R, then QR? is equal to:
dy 1 3 3 3
—=—((x+D3e™ +e )= 3x+4 A) 2 B) 5
o 3D )= Gx+4) (A) (B)
/\ <7 (D) 11
t Official Ans. by NTA (B)
—4/3
Clearly, x = _? is point of local minima
6
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Sol. y2dx — xy dy = — (x2 + y2)dy
P(1,0,1) y(y dx — x dy) = - (x2 + y?) dy
- y(x dx —y dx) = - (x2 + y2)dy
MR xdy —ydx _ 1+y_2g
Sol. x* x*)y
(1, -1.-1) Q(a, b, ¢)
s YUs d y X d
L = ( /2) =2
1+y—2 Y
- X
Let parallel vector of L = p
Y
mirror image of Q on given plane x+y+z=5 — ftan 1[;} =hy+C
a-1 b-0 c-1 -2(2-5) n p
11 1 3 (“’\BO‘):EZIH(\B“)JFZ
a=3,b=2,¢c=3
/ n(\/g oc) -
Q=(3, 2, 3) 12
— —_— tz
b[|PQ 19. Letx=2t, ¥y =? be a conic. Let S be the focus
S0, b= 1,1,1) and B be the point on the axis of the conic such
that SA 1L BA, where A is any point on the
Equation of line conic. If k is the ordinate of the centroid of
. x—l_y+1_z+1 ASAB, then ltlgllk is equal to
R 17 19
(A) Tg B) 75
Let point R, (k +1L, A—LA- 1)
_ 11 13
lying on plane X +y + z = 5, © 8 D) 8
0,30 - 1=5 Official Ans. by NTA (D)
= A=2
Point Ris (3, 1, 1)
QR2 = 5 Ans.
18. If the solution curve y = y(x) of the differential B(0, )
equation y2dx + (x2 — xy + y2?)dy = 0, which
passes through the point (1, I) and intersects the
liney = \B X at the point (o, \/5 o), then value
. Sol. t*
of log,(/3 @) is equal to 0 (2'[, ng
*) 3 ®) S
3 2 (0,3
© = D) =
12
Official Ans. by NTA (C) parabola x2 = 12y
SA 1L SB
7
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SO, Myg - Mg = — 1 SECTION-B
3 t* t? 1.  Let C, denote the binomial coefficient of X' in
T3] 14Ty the expansion of (1 + x)!10. If a, B € R.
(0—2t)‘ (0—20) =" C, +3.2C, + 5:3C; + .... upto 10 terms
. 11
by solving ax2” [ o t—+—2+....upto 10 termsj
27¢ +t* 21
3o = -9 then the value of a + B is equal to
{2 Official Ans. by NTA (286)
o+—+3
ordinate of centriod of ASAB =K = (BONUS)
04 30 s ¢ Sol. (1 +x)"=C +Cx+Cx*+ ... + C, x"
k= 9 Differentiating
1 2742 4 t* 13 10(1 +x)? =C, + 2Cx + 3C.x* + .... + 10C, x°
lim k = lim —| 9+t*+=———| _ 22
el t>1 9 (t*-9) 18 replace x — x?

20. Let a circle C in complex plane pass tltrough 10(14x2)° = 2C x2 4 1 18
the points z, = 3 + 4i, z, = 4 + 3i and z; = 5i. 0(1#x)7 = €, + 2617 + 3Cx" 4.4 10C, x
If z(# z,) is a point on C such that the line 10-x(1+x%)°=C x+2C,x*+ 3C,x°+....+ 10C x"
through z and z, is perpendicular to the line ) o
through z, and z;, then arg(z) is equal to : Differentiating

af 2 24 249 218
tan”'| —= |- 7 tan”'| == |- 1t 10((A+x7) 1+ x9(1+x7)"2x
s (G (3] < >
3 =Cx+2C,3x+3-5-Cx*+...+10- 19C x'
“1(3)_ tan”'| = |-
(€) tan (3) T (D) [4) putting x =1
10(2°+18-2%)
C(0,5) =C, +32.C+53C,+...+ 1910-C |
A(3,4) C +32C+ ... + 19-10-C
B(4,3) =10-2°-10=100 - 2°
4
Sol. c, C, 2"-1
C, L., 5 G 2
P(2) 2 3 11 11 11
T 1
10" term 11" term
Slope of BC = >—> = &
ope o = ———=—-=
4-0 2 c, C, c, 2"-2
Slope of AP =2 Cot ottt ==
equation of AP : y — 4 = 2(x — 3) 3
= Y= 2(x - 1) 11 11
P lies on circle x2 + y2 = 25 Now, 100-2° = w2 (2 -2
= x24+ Q2x-1)2=25 2P 1 11
24
= x=-gadys=--= Eqn. of form y = k (2* — 1).
— arg (z) = tan"' [ 24 j_n It has infinite solutions even if we take x, y € N.
7
8
Give yourself an extra edge www.ayjr.in



AYJR

ARE You JEE ReADY?

Powered By

geedge

www.eedge.in

JEE | NEET | Class 9 - 12
Download App Now EZmzzs

Final JEE-Main Exam June, 2022/25-06-2022/Morning Session

2. The number of 3-digit odd numbers, whose sum
of digits is a multiple of 7, is _
Official Ans. by NTA (63)

Sol. x y z < odd number

z= 13579
x+y+ z =7, 14, 21 [sum of digit multiple of 7]
x+y=64213,11,9,7,5, 20, 18, 16, 14, 12

109 (09
x+y=6=(15),(2 4,3, 3), 42,6, 1,
(6, 0)
— TN.=6

x+y=4=(1,3), (2, 2), 3, 1), (4,0)
— TN=4
x+y=2=(1,1), (2,0)
— TN.=2
x+y=13=(4,9), (5.8), (6,7), (7,6), (8,5),(9,4)
— TN.=6
x+y=11=(2,9), (3,8), (4,7), (5,6), (6,5),
(6,5), (7,4), (8,3), (9,2)
— TN.=8
x+y=9=(1,8),(2,7).(3,8).(4.5).(5.4).....(8.1) .,(9,0)
— TN.=9
5),(3,4),....(8, 1), (7,0)
— TN.=7
x+y=5=(1,4),(23), (3, 2, (4,1.,(5.0)
— TN.=5
x+y=20= Not possible

x+y=18=(9.9) — TN.=1

x+y=7= (1,8),(2,

x+y=16=(7,9),(8.8).(9.7)

Sol.

6] =4.8[=3 ee[ggj
(a-b)x(a+b)

‘éxB—Bxé‘z +4a*b*cos’ 0

2+4(5-B)2

-2
2‘ ax b‘ +4a’b’cos’ 0
4a’b’ sin” 0 + 4a”b’ cos’ O
4a’b’ =4x16x9=576
Let the abscissae of the two points P and Q be
the roots of 2x2 — rx + p = 0 and the ordinates
of P and Q be the roots of x2— sx —q =0. If
the equation of the circle described on PQ as
diameter is 2(x2 + y2) — 11x — 14y - 22 =0,
then 2r + s — 2q + p is equal to

Official Ans. by NTA (7)

Sol.

Equation of the circle with PQ as diameter is
2x24+y2) —rx—2sy +p-2q=0

on comparing with the given equation
r=11,s=7

p-2q=-22

S 2r+s=2q+p=22+7-22=7

The number of values of x in the interval

n n
[Z’TJ for which 14cosec?x — 2 sin?x = 21

— T.N.=3
— 4 cos2x holds, is ___
x+y=14=(59),(6.8).(7,7).(8,6).(9,5) Official Ans. by NTA (4)
— T.N.=5
x+y=12=(3,9).(4.8).(5.7).(6,6)....(9,3) n Tn
> TN.=7 Sol. X<y
3. Let 6 be the angle between the vectors gz and b, l4cosec’x — 2sin? x =21 —4cos® x
. - now =21-4(1-sin’x)
where |a|=4, b‘=3 Oe 13 Then
=17 +4sin” x
- -y [2 \2 .
(5—b)x(§+b) +4(5'b) is equal to ___ 14cosec’x —6sin®x =17
.2 _
Official Ans. by NTA (576) letsin”x =p
Give yourself an extra edge www.ayjr.in
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M ep=17=14-6p> =17p

P
6p> +17p—14=0

2 2
p=—3.5,§ = sin2x=§
2
i = % |-
= sin X \/;
2
3
\ s
I"' ﬁ
SO\ _ L
\‘ \/5
_ 2
3

Total 4 solutions
6. For a natural number n, let a, = 197 — 12n. Then,

3log —oy,
570, °

Official Ans. by NTA (4)

the value of

7. Let f : R - R be a function defined by

1

25 50
f(X)=[2(1—%J(2+XZS)J . If the function

g(x)=f(f(f(x)))+f(f(x)), the the greatest

integer less than or equal to g (1) is __
Official Ans. by NTA (2)

f(x)={2(l—x—225}(2+x25)}50

f(x) = [(2 —x”? )(2 +x7 ):|%

= (4 — x)50

£(£(x)) = (4 - ((4 —x*)" )50 JUSO —x

g (x) = f(£(£x)))+£(£f(x))
=f(x)+x

g =f()+1=3"0+1

[g (D] =[3""+1]=2

Sol.

8.  Let the lines
L, : F=Mi+2j+3k), LeR
L,: f:(iA+3}+1A<)+u(i+3+5f<); peR
intersect at the point S. If a plane ax + by — z
+ d = 0 passes through S and is parallel to both

the lines L; and L,, then the value of a + b +

disequal to ___
Official Ans. by NTA (5)

Sol. a, =19"-12" Sol. Both the lines lie in the same plane
3oy —a,,  31(19°-127) (19" -12")
57a, 570,
_19°(31-19)-12°(31-12)
- 57a,
B 19°12-12"-19
570, equation of the plane
X Z
12:19(19° -12°%) 1 2 3=0
= =4
570, 115
=>Tx-2y-2=0
a+b+d=>5
10
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9. Let A be a 3 x 3 matrix having entries from.
the set {-1, 0, 1}. The number of all such
matrices A having sum of all the entries equal
to 5, is

Official Ans. by NTA (414)

Sol. Case-I: 1 — 7 times

and — 1 — 2 times

9!

7121 =36

number of possible matrix =

Case-II: 1 — 6 times,
— 1 — 1 times

and 0 — 2 times

number of possible matrix = 252

6!2!

Case-III: 1 — 5 times,

and 0 — 4 times

9!

s141 = 126

number of possible matrix =

Hence total number of all such matrix A
=414

10. The greatest integer less than or equal to the
sum of first 100 terms of the sequence

1 519 65

379727781
Official Ans. by NTA (98)

is equal to

19 65

1 5
_+_ —_
39 27 81

1—z + 1—ﬂ + 1—i + 1—E ....100 terms
3 9 27 81

Sol.

11
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