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Physics

Question: Position of a particle x at time t are related as ¢ =~+/2x+4 . The velocity of the
particle at £ =4s is cqual to (in S.I. units)

Options:

(a) 4

(b) 2

(c) 1

(d) 5

Answer: (a)

Solution:

[=2x+4=x= (f -4)

dx
——=v={
dt

Atr=4ds.v=4dm/s

Question: Two rods of identical lengths and cross-sectional area are connected in series. If
o, and ¢, is the thermal conductivity of material of two rods then equivalent conductivity of
combination 1s equal to

Options:

(a)

20, Ty

a, +a,

Answer: (a)

Solution:
LA L, A
61 62
L T
Ra——uiR ="
oA = 0,4




5
R, = RAR =] L +L)

Alo, o,
: 2L
Must be equivalentto R, =R + R, =—
| 2=
2 o
So, 2 L1 1
oA Alo, o,
20,0,
.
a0

Question: A travelling microscope has vernier scale with 9MSD = 10 VSD. If one main
scale division (MSD) 1s equal to 1 mm, then least count of travelling microscope 1s
Options:

(a) 0.005 m

(b) 0.002 m

(c) 0.0001 m

(d) 0.0005 m

Answer: (C)

Solution:

Least count, LC =1MSD-1FSD

= LC =1MSD —% MSD

= b, = L;’Iu‘ﬁS]i}‘J — Lx 0.001m
10 10

= LC =0.0001m

Question: Find the ratio of energy of clectron when it transitions from second to first cnergy
state 1n comparison to highest state to first energy state of hydrogen atom
Options:

aoss |

(a) E

. 5

b) —

) 36
8

(¢) ;

3
(d) i

Answer: (d)
Solution:




Ratio=3:4

Question: The value of current (in A) as shown is

LWNWJWT

o -
<

Options:

(a) 2A

(b) 3A

(c) 4A

(d) SA

Answer: (a)

Solution;

All the resistance arc in parallel.
= R =30

AP ¥
’;

—i=—=

e

Question: Find the value of electric field at depletion layer in p-n junction if width 1s
6 x 107" mand potential difference is 0.6 V, is x10°V / m

Options:

() 2x107V/m

(b) 6x107°Vim

(c) 1x10°Vim

(d) 3x10°V/m

Answer: (¢)

Solution:
AV =F.

__(06)
C6x107
E=1x10°V / m




Question: A projectile with kinetic energy E at point of projection 1s projected at angle 45°,
[ts kinctic energy at top most point 1s cqual to
Options:

(d) —

]

Answer: (a)
Solution:

= KE :lmv2 =
2

Speed at highest point v';vcos45° —

N

= K.E, :lmv’z =imv2
-2 4

E
K.E, ==

Question: A particle thrown at angle 45 with horizontal with speed u has its range cqual to
R. At what angle should it be thrown with same speed for its range to be half of its initial
value.

Options:

(a) 60°

(b) 30°

(¢) 15°

(d) 70°

Answer: (¢)

Solution;

L P w”sin (2><45“’>) _ 1’

r o
fee ] tee ]

Forrange =

1

oo u’ sin 26
2g g

sinZé?:l
2
- C 8~




Question: A cart is moving down a smooth incline of inclination «. What 1s the time period
of a bob hanging from thc roof of the cart with a light string?
Options:

(a) 27 ’ /
\Vgeosa
(b) 2?3\/2
g
(©) 27 |—
gsing
(d) 2 | f
gcota

Answer: (a)
Solution;

Lo =4 COSC

=2 i
ngcosaf

Question: If onc mole of monoatomic gas and three moles of diatomic gas arc mixed, then

the molar heat at constant volume is ¢°R /4. The value of ¢ 1§ ====-ceenn

Options:
(a) 2
(b) 3
(c) 5
(d) 1
Answer: (b)
Solution;
nCV +0,C,
. (e,
Hy i,
3
(IX—H+3XERJ
s 2 2
C, =
1L&3

. :23 S0 =3
mr 4

Question: A wirc of length 314 ¢m 1s made into a circular coil. Find its magnetic moment (in
Am® if [ =14 A. (7 =3.14)

Options:
(a) 10 Am?
(b) 8 Am?
(c) 6 Am”




(d) 11 Am?
Answer: (d)

Solution:
i
I = f?(i]g
£ / H\EE.
I/ 2
p=14xr| ﬂj
L 230
u=114m’

Question: Assertion: Potential 1s constant on surface & inside of conductor.

Reason: E is perpendicular to surface of conductor.

Options:

(a) If both assertion and reason are true and the reason 1s the correct explanation of the
assertion.

(b) If both assertion and reason are true, but the reason is not the correct explanation of the
asscriion.

(c) If asscrtion is truc, but reason is falsc.

(d) If both the assertion and reason are false.

Answer: (a)

Solution:

Since E=0, therefore the potential V inside the surface is constant. Becausce there i1s no
potential difference between any two points inside the conductor, the electrostatic potential is
constant throughout the volume of the conductor.
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Chemistry
Question: Product for the given rcaction is:
/n + NaOH —
Options:
(a) ZnO
(b) ZnO»

(¢) [Zn03]*

(d) [Zn(OH)a]*

Answer: (d)

Selution: Zn(s) + 2NaOH(aq) + 2H>0(1) — Nas[Zn(OH)4] + Ha(g)

Question: Which of the following is the strongest Bronsted base?
Options:
(a)

N

"

(b)

(d)




§
e
|

[
Answer: (a)

Solution: 3° aliphatic amines are strongest base among 3°, 2° and 1° amines. A 1s strongest
basc as it is 3° and lone pair is morge available due to bridged alkyl group.

Question: Which of the following are examples of herbicides?
Options:

(a) Sodium arsinite, Sodium chlorate

(b) PAN, Sodium arsinite

(¢) Sodium bicarbonate, DDT

(d) DDT, Sodium chlorate

Answer: (a)

Solution: Sodium chloratc (NaClO3), sodium arsinite (Na3AsOs) arc examples of herbicides.

Question: In Haber’s process, 5 g of Ha2 reacts with 20 g of Nz. Find the moles of ammonia
formed.

Options:
(a) 1.42
(b) 2.8
(c) 2

(d) 1

Answer: (a)

Solution:
Nz 3H: — 2NH;
2g g
20 /5
=1 = |moles | =|=2.5mocles
27 2

=(.714 moles




N2 18 lmiting reagent
I moles N2 forms 2 moles NH3

0.714 mole N2 will form 2 x 0.714 mole = 1.428 moles NH;

Question: Which pair among the following 1s colourless?
Options:

(3} Selt, Zn®

(b) Ti¥", Cu**

(¢) Fe™*, Mn®*

(d) Fe'*, Cu*"

Answer: (a)

Solution:
Sc3* — [Ar]
ZnFt3q?

Both of them have completely filled orbitals.

Thercfore, both are colourless

Question: Which of the following pairs will give different products on ozonolysis?

Options:
(a)
(b)
CH, CH:
)

(c




CH, CH
i 11, l CCH

(d)

CH,

CH; £ikF,

CH;

Answer: (c)

Solution:
CH, CH O
CH, | I
- ; C=0
Oz Bt
zonolysis v | |
C=0 CH
| 1
H O
CH. CII, O
CH, (lj | C !:lH
’ — = ;
Ozonolysis " | & 8 |
=0 ﬁﬂ
|
CH.‘:. O
Question: Find *C’
OI1
Br, NH OH P O,
—F ik SR LR
CHO
Options:

(a)




¥

H-I-, ; ,1.11-

CN
(b)
O11
Bt i Lir
N
(¢)
Br ngr
CH,
(d)
OI1
Br ir
G,

Answer: (b)

Solution:




(OH

OH
Br r
Br, NH. OH
j ;
CHO CHO
(A)

Question: Find A and B respectively?

KCN

B < P AgCN
| Cl

Options:

(a)

B=""> (N
(b)
A=
B=-"N\c
(c)

A= e
s TN

NC

OH
BI' BT

|C_
N—OH
(B)

PO,
OH
Br 31

N

major




(d)

B=— (C=N

Answer: (a)

Solution:
KCN AgCN
ke CN — o ———*> /\NC
B A
(major) (major)

Question: Which of the following 1s a hypnotic drug?
Options:

(a) Scldanc

(b) Terpincol

(c) Amytal

(d) Histamine

Answer: (¢)

Solution: Derivatives of barbituric acid viz, veronal, amytal, nembutal, luminal and scconal
constitute an important class of tranquilizers. These arc hypnotic.

Question: Ksp of PbS 18 given as 9 x 107" at a given temperature. Its solubility 1s x x 107",
g g Y
Find the value of x

Answer: 3.00

Solution: pPbS = Pb** +§*"

K.s;p e Sz
Q x lU—.’EfJ - SE

S=+9x107 =3x 10"
Question: Ionic radius for A" and B~ arc 281 pm and 180 pm respectively forming a ccp

structure. If B~ forms a ccp lattice and A~ fills the octahedral voids, then what is the valuc of
edge length in pm?




Answer: 778.00

Solution:

IET 4 T8 = &
7

a="778 pm

Question: Consider a complex [Fe(OH)o]”~ which act as an inner orbital complex. If the
CFSE valuc after ignoring pairing cnergy is represented as —x Ao, then x 1s:

(Ao 18 splitting encrgy in octahedral complex)
Answer: 2.00

Solution: Charge on Fe in [Fe(OH)s]*™ is +3
Fe's —3d°

12NN

CESE = (—04 X 5_]*‘2‘4] = -2

Question: The magnitude of change in oxidation state of manganese in KMnOs4 in faintly
alkalinc or neutral medium 1s:

Answer: 3.00

Solution:

[17) _ [ 4]
KMnO, —2 5 MnO,

mlcolinm

Changc in oxidation statc of Mn =7 -4 =3




JEE-Main-29-07-2022-Shift-1 (Memory Based)
MATHEMATICS

dx

Question: ,
3+2smmx+cosx

18 equal to:

T e | 1

Options:
(a) tan '(2)
1 :’T
T
(b) tan ( ) 7
(c) étan"' (2)—%

(d) %—tan'i (2)

Answer: (b)
Solution:

(lnLt:-m2 x]dx
2

dx J

3+28InXx+COsSx

—
B br | 1y

?:Jr?:‘t:amz£+4tam£+l—tan'?E
2 2 2

e}

! !

i

Lct tan % =t = sec’ %dx = 2dt

:JZ 2dt ::_Ti clt

2k A el ]
o [tan'] (r + 1)]:} =tan"’ (2] —tan”' (1)
=tan (B2

tan ' (2) .

Q

Question: Let z =2+3/, then value of (z) +(E)5 s
Options:

(a) 246

(b) 244

(c) 248

(d) 234

Answer: (b)

Solution:

(z) +(z) =(2+3i) +(2-3)




=2[°C, 2 +7C, -2 (31) + ¢, -2+ (3i)' |
=2[32-720+810]
=244

A 18:
Options:
(a) 5

(b) -5
(c) 1
(d) -1

Answer: (b)
Solution:

Given, @ =3/ +/ and 5:f+2j’+ﬁg
Also,
ax(bxé)=b+ A
= (d-¢)b-(d-b)c=b+A¢
nA=—(ab)=—(2+3)=-5

oe' + fe +ysinxy 2

Question: If lin[‘ll — =3 then which of the following option 1s incorrect?
v xsin” x :

Options:

@)’ + 5 +y =1

(b) aff+ By +yae+1=0
() afi* + By’ +ya” +3=0
(D —F +v +4=0
Answer: (b)

Solution:
i a¢’ + et +ysinx 2
1m =—
=0 xsin” x 3
or indcterminacy, o + 4 = il
F det v, &+ 0
! ae' + e +ysiny  x° 2
— 1113 3 X———=—
4 'x' S].l]. 'x' .j

Apply L-Hospital rulc,
ae' —fPe +ycosx 2

= lim - =
x—l} 3},:‘ 3

ca—-f+y=0 [ 31




ae’ + fe” —ysinx 2

= lim =
el 6_}; 3
. ae ' —fet —ycosx 2

= l1mi —
x—»l} 6 3

—a-—f-y=4 ....(iii]

—» B= =] gr=ad

Question: If 4={1,2,...,60} and B isrclationon A4 defincdas 8 = {(x: y):y=pg where p
and ¢ are primes = 3} then number of elements in 5 1s:
Options:

(a) 720

(b) 660

(c) 540

(d) 600

Answer: (b)

Solution:

Given y = pg { p,g arc primc numbers = 3 }

- ycan be generated from

3% 3 3%5 3%, 3%l 313 317, 3] 55,57, 511, FeF
= Total 11 possibilties

x canbe {1,2,....,60}

Number of relations =60x11 =660

Question: If f(x) <35 L and

P: f(x) attains maximum valuc at x = 0.
O: f(x) have point of inflection at x = J2.
R: f(x) is increasing for x > \/5 then which of the following statement arc correct?
Options:

(a) Pand R

(b) O and R

(¢) Pand O

(d) P, O and R all

Answer: (b)

Solution;

i 3

S
[¢t=2)
LY o

Given f(x)=3 +4

o f(x) =3

Now, [’ (x] =11, we get r=() x= +2

) o 3-3(x*—2) 2x




. f(x) will have inflation point at x = J2

So, f(x) is increasing for x > 2

And will make minimum at x =0

Question: Let f(x)= ‘(r - 1)‘ cos |x —2|sin|x—1|+ ‘x—SHx"" —~5x+4|. The number of points
where the function 1s not differentiable 1s:

Options:

(a) 3

(b) 4

()5

(d) 6

Answer: (a)

Solution:

f(x)=|(x~1)|cos|x—2|sin|x—1|+|x—3

x° —5:{+4‘

f(,x*) = (x—l) cos‘x—Z‘sin [x—_l‘+|x—3H(x—1)(;;—4)‘

/() =|(e=1)]sin e =1]- cos = 2]+ [x = 3[|(x = 1)|(x - 4)

We know, (x. —a )‘ g (‘r - .::::|) 18 differentiable when x—a =0

f(x) 1s non-differcntiable at x =1,3,4

Question: Let 4 and B are two 3x3 non-zero real matrices and 485 =0, then which of the
following options is correct?

Options:

(a) AX =B has unique solution

(b) AX = B has infinitc solutions

(c) B 18 Invertible

(d) (adj(4))B is invertible

Answer: (b)

Solution:

- AB=0=|4=0=|3|

So, B is not invertible as ]B‘ =0

(adj(4))B is not invertible as |adj(4) B|=|adj( 4)||B|=0

AX = B has cither no solution nor infinitely many solutions.




Question: If ‘x — 1‘ < y £+/5—x", then the arca of region bounded by the curves is:

Options:
e 1
#E 2
Sro 3
P %3
3z 1
O 2

11

(d) CGS_]E_E

Answer: (a)
Solution:

Clearly chord AB subtends a right angle at centre.
Required area = area of AABSC + area of segment of circle on chord AB
= AC - BC+ [area of quarter circle — area of AAOB |

Z%\/EQ\/E—I-(E—é\/g'\/g)

4
S |

4 2

Question: A matrix of 3x3 order, should be filled cither by 0 or 1 and sum of all clements

should be prime number. Then the number of such matrix 1s equal to
Answer: 282.00

Solution:
a b ¢
let A=|d e f
g h i

Now, sum of all clements to be prime numbers.

So, for 2, number of ways ="C, =36

For 3, number of ways ="C, = 84




For 5, number of ways ="C, =126
For 7, number of ways ="C, =36

That’s all prime number we can get
So total number of such matrix = 282,

: . i a}_ .
Question: Let a,4,,d,,.....,¢, are In A.P. and Z— =4, then 4a, 15 equal to
=l

Answer: 16.00
Solution:

£ {}'r
Given, ZT =27}

b
ol

2 :ﬁ_Fi

2 1

2
a +d=4

= 4da, =4(a,+d)=4x4=16

] 1 1 k

£E S =
2.3.4 3.4.5 100-101-102 101
Answer: 286.00

Question: If

, then 34k 1s equal to

Solution:
1 1 1 k
e e =
2-3.4 3.4.5 100-101-102 101
1{ 4-2 5-3 102 -100 ] k
— — + +..+ =—
212.3.4 3.4.5 100-101-102 ) 101
1{ 1 | 1 ] | | j k
= e — + = 4. — =
212.3 3.4 3.4 4.5 100-101 101-102 101
1{ 1 | ] k
e — =
2\ 2-3 101-102 ) 101

[101 1 ] 1{ 10296 j 858
:}k = — —— | — —
2yv2-3 102 2(23'102 102
co 34k =286




