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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.

Q.1

Q.2

Q.3

Two identical metallic spheres A and Bwhen placed at certain distance in air repel each other with force of
F. Another identical uncharged sphere Ciis first placed in contact with A and then in contact with B and
finally placed at midpoint between sphere A and B. The force experienced by sphere C will be :

(@) 3F2 (b) 3FHA4
(c) F (d) 2F
(b)
1 ! H H LAl q q q
For sphere 'C' — after contacting with 'A". g4 = Q¢ = > F<—@ ____________ @_»F
3q A B
offer contacting with 'B'. g =q¢ = 7 | . |
Fnet=|F1_F2|
K3 5 4 3k 5 q/2 3q/4 3q/4
_ Aeq x4 _SKg R R .
R O oS
C
Okg®x4 9kg? 9 : 112 : 2,
16r 4= 4
9 3 9-6 3
Foet ’4 2 ’ 4 4F
Match List | with List II.
List | List Il
A. Torque . Nms
B. Stress . J kg™
C. LatentHeat [11. Nm
D. Power IV. Nm=2
Choose the correct answer from the options given below :
(@) A-lll, B-ll, C-I, D-IV (b) A-Ill, B-1V, C-II, D-I
(c) A-IV, B-I, C-Ill, D-I (d) A-Il, B-lll, C-I, D-IV
(b)
A. Torque — (i) Nm
B. Stress —  (iv)Nm=
C. LatentHeat — (i) J kg™
D. Power —  ()NmS!

Two identical thin metal plates has charge q, and g, respectively such that g, > q,. The plates were
brought close to each other to from a parallel plate capacitor of capacitance C. The potential difference
between them is :
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Q.4

Q.5

(Ch +Q2) (q1 _q2)
@ 5 G
g:1—9 2(91- %)
() ( oC j @ =
(c)
V= q(capacitance) _ TP
- C 2c
(e a2
C
q1*+ Qo
2
a1t a; 41— 9
2 [ 2 J 9~ %
- 2

Given below are two statements: one is labelled as Assertion A and the other is labelled as Reason R.
Assertion A : Alloys such as constantan and manganin are used in making standard resistance coils.
Reason R : Constantan and maganin have very small value of temperature coefficient of
resistance.

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

(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) Aistrue but R is false.

(d) Ais false but R is true.

(a)

Based on theoretical data.

A 1 mlong wire is broken into two unequal parts Xand Y. The X part of the wire is stretched into another
wire W. Length of Wis twice the length of X and the resistance of W is twice that of Y. Find the ratio of
length of Xand Y.

(@ 1:4 (b) 1:2
(c) 4:1 (d) 2:1
(b)
RW—ZRy X - Y=1-—x
R of 2 ) _ 20(1-x) Y ea
Al2] = A —() |
A= 2
4px _ 2p(1-x) T2
= A - A
= 4y = 2 - 2x
= 6x =2
_2_1
T 6 3
Lo ws 131
L, =1-1/3 7372 2
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Q.6

Q.7

Q.8

A wire Xof length 50 cm carrying a current of 2 Ais placed parallel to a long wire Y of length 5 m. The wire
Y current of 3 A. The distance between two wires is 5 cm and currents flow in the same direction. The force

acting on the wire Y'is
Y

2A 3A

5cm —|

(@) 1.2x107°N directed towards wire X.
(b) 1.2x10*N directed away from wire X.
(c) 1.2x 10N directed towards wire X.
(d) 2.4 x10°° N directed towards wire X.

(a) Y=5m

Wolils X=50m

/:xfy = o x(0.5)
7 2A 3A
2x10 ><6><O.5=§X1O_5N ___________

0.05 5 Scm
=12x%x10°

Forceon Y=1.2x 10°
Force on Y=1.2 x 10°° towards x

A juggler throws ball vertically upwards with same initial velocity in air. When the first ball reaches its
highest positions, he throws the next ball. Assuming the juggler throws n balls per second, the maximum
height the balls canreach is

(@) g/2n (B) gin

(c) 2gn D) glen?

(d)

u
Time to reach at max height t = — no. of balls throuwn in 1 sec = n.

g

y
So, time taken by each ball to reach maximum height, = - sec

\
. u o1 : ':
ie. - = — i \
g n : ‘:
u i
= u= 9 i
n
2 2
u_ g _ g
So, hmaX: Ey 2 52
29 2gn°~ 2n

A circuit element X when connected to an a.c. supply of peak voltage 100 V gives a peak current of 5 A
which is in phase with the voltage. A second element Y when connected to the same a.c. supply also

T
gives the same value of peak current which lags behind the voltage by 5 If Xand Y are connected in

series to the same supply, what will be the rms value of the current in ampere?

10 5
@ 5 ®) 5
© sz o -
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Q.9

(d)

. )
v = 100 sin of \C/
A 100
= R
' 6
= R.=20Q -/
i = 5sin (0t -7/
i = 100 5 sin wt ~
Y
5 100 ~
Ry
(=)
100 =
= Ryz ?: 20 Q N
When x and y both are connected in series: . /X\ /\-/\
v = 100 sin ot O/ 4
tan 0 = 1
= 0 = 45°
(~)
R, = JR? +R? = 20,20 -
0 X y
= v
po_ Yo _ 100 5
° TR, 2042 2 5
, 6y 5 5 v
- —— = =A== 1= —
rms \/E \/E\/E 2 Ro

An unpolarised light beam of intensity 2/, is passed through a polaroid P and then through another
polaroid Qwhich is oriented is such a way that its passing axis makes an angle of 30° relative to that of P.
The intensity of the emergent light is

) )
@ - () 2
31, 31,
© @

el

I = I,cos?30°

e
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Q.10 An a particle and a proton are accelerated from rest through the same potential difference. The ratio of
linear momenta acquired by above two particals will be :

(8) v2:1 (b) 242 :1
(©) 4v2:1 (d) 8:1
10.  (b)
k,=2eV Pd =V .
= P, = J2K,m, e 4,
= ko = eV :
= Po= 2Kpomp P oo 1

P B KoMy _ 2><(4m,3):\/§:1:2\/§:1
Po — \Kpmp mp

Q.11 Read the following statements :
(i) Volume of the nucleus is directly proportional to the mass number.
(i) Volume of the nucleus is independent of mass number.
(iii)y Density of the nucleus is directly proportional to the mass number.
(iv) Density of nucleus is directly proportional to the cube root of the mass number.
(v) Density of the nucleus is independent of the mass number.
Choose the correct option from the
following options.

(@) (i)and (iv) only (b) (i) and (v) only.

(c) (ii)and (v)only (d) (i) and (iii) only.
11.  (b)

Radius, R=R,A"

Q.12 An object of mass 1 kg is taken to a height from the surface of earth which is equal to three times that
radius of earth. The gain in potential energy of the object will be
[If, g = 10 ms2 and radius of earth = 6400 km]
(@) 48 MJ (b) 24 MJ
(c) 36 MJ (d)y 12MJ

12. (a)
m=1kg
-Gm,m Gm,m
(R+h) _(_ R J
GMm GMm
"R R+h

AU =

AU =

1

L—m [ —
1+— 1+ —
R R

= mgOR(§)=§x1x1Ox64OO km
4] 4

= mgoR —mg,

>

= 48000 x 10° J = 48 MJ
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Q.13 Aballisreleased from aheighth. If t, and £, be the time required to complete first half and second half of
the distance respectively. Then, choose the correct relation between t, and t,.

13.

14.

@ t=(V2)s
© t=(v2+1)4
(d)

From (i) and (ii)

(0) t=(~2-1)t,
(@ t=(v2-1)t

4
212 = (t, + 1)
ot =t +
b _ 3
- =2+t
Z'1 = \/5_1 ( )2
t,= (V2-1)t

Two bodies of masses m, = 5 kg and m, = 3 kg are connected by a light string going over a smooth light
pulley on a smooth inclined plane as shown in the figure. The system is at rest. The force exerted by the
inclined plane on the body of mass m, will be :

[Take g = 10 ms2]

(@) 30N
(c) 50N

(b)

As m, is in rest:

my
my
i
(b) 40N
(d) 60N
m, = 5 kg
m, = 3 kg
T=m,g=230
N = m,g cos 6
N =50 cos 6
T'=m,gsin6
50sin B = 30
sin @ = 3
-5
06 =3r°

N =50 cos 6 =50 cos 37° = SOxg =40N
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Q.15

15.

Q.16

16.

If momentum of a body is increased by 20%, then its kinetic energy increases by
(@) 36% (b) 40%
(c) 44% (d) 48%

(c)

&Xmo = M><1OO
K. K

i i

- 2 p2

_2m_2mq00=7 =" 400
P2 P2

i i

2m

12PY —(PY 2 _ p2
_ ('L#xmo _ wxmo = 44%

The torque of a force 5 + 3]’ — 7k about the originis 7. If the force acts on a particle whose position vector

is 2/ +2] + k , then the value of T will be

() 11 +19]-4k (b) —11+19] 16k
(c) -17i +19] -4k (d) 177 +9] +16k
(c)
F =51 +3j-7k
r = 21'A+2/A'+/%
ijok
T = IFxFl=2 2 1|=i(-k,-3)-j(-14-5)+k(6-10)
5 3 -7

~17{ +19] - 4k

Q.17 Athermodynamic system is taken from an original state Dto an intermediate sate E by the linear process

shown in the figure. Its volume is then reduced to the original volume from E to Fby an isobaric process.
The total work done by the gas from D to Eto Fwill be

T D
600 [~==========7
Pressure —
P(N/m?)
300 f--------- E
. F i
0 2.I0 5.I0
Volume V (m3)
(a) -4504 (b) 4504
(c) 900 (d) 1350
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17. (b)
= W, g+ W = Areaof triangle DEF

total

%XSXSOO =450J

Q.18 The vertical component of the earth’s magnetic field is 6 x 10° T at any place where the angle of dip is 37°.

L , , 3
The earth’s resultant magnetic field at that place will be (Given tan 37° = 2 )

(@ 8x10°T (b) 6x10°T
(C) 5x104T (d) 1x104T
18. (d) B
o H
B,=6x105T 37
B, = B,sin37°
B, 6x107 o
x
By= —t—= = 104T
N sin37° 3/5 0 B,

Q.19 The root mean square speed of smoke particles of mass 5 x 1017 kg in their Brownian motion in air at NTP
is approximately. [Given : k= 1.38 x 10723 JK1]

(@ 60mm s (b) 12mm s
(c) 15mm s’ (d) 36 mm s~!
19. (c¢)

m=5x10" kg
k =1.38x 10728 Jk!

<
|

\/SRT 3NkT \/3kT_\/3><1.38><1023><300

ms m 5X1O—17

V18x13.8x107¢ =157 x10° m/s

15 mm/s

Q.20 Lightenters from air into a given medium at an angle of 45° with interface of the air-medium surface. After
refraction, the light ray is deviated through an angle of 15° from its original direction. The refractive index
of the medium is :

(@) 1.732 (b) 1.333
(c) 1.414 (d) 2.732
20. (c)
Using Snell's law: .
. . 45
sini=usinr air i
= sin45° = usin 30° medium O\
3
sin4s 1 !
- —x2=+/2 :
M= Sn30 2 | V2 !
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MENIT

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.

A tube of length 50 cm is filled completely with an incompressible liquid of mass 250 g closed both ends.

The tube is then rotated in horizontal plane about one of its ends with a uniform angular velocity x/F rad

s~ If Fbe the force exertaed by the liquid at the other end then the value of x will be

o
T
1

=250
o= xJF rad/s = A8
= Mo — i
F 5 |
mL l 50 cm
F= —(x°F) !
2
2 2
X=—"—=—""—=16
mL 1)(1
x=4

Nearly 10% of the power of a 110 W light bulb is converted to visible radiation. The change in average

intensities of visible radiation, at a distance of 1 m from the bulb to a distance of 5mis a x 102 W/m2. The

P=10%0f 110W=11W  (Visible)

0 2R (L B R B O

VP a2 ) 4,221 25
7 / \

7. [24 oo D m !
5% 25 ax 102 W/m :\ (\ P’<>5\m‘:

28%24 102 = ax 102 o
84x 1072 = ax 102 T
a=84

A metal wire of length 0.5 m and cross-sectional area 10 m? has breaking stress 5 x 108 Nm. A block

of 10 kg is attached at one of the string and is rotating in a horizontal circle. The maximum linear velocity

Q1
1. (4)

As,

=

=
Q.2

value of ‘a will be )
2. (84)

=

=

=

=
Q.3

of block will be ms.
3. (50)

Breaking stress,

=

(=05m 1

A=10%m? Q

F ]

— = 5x 108 N/m? | |
F=5x108x 104N |

F=5x10N

Corporate Office: 44-A/1, Kalu Sarai, New Delhi 110016
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Q.4

Q.5

Q.6

mV?
T= —
¢
o T¢ 5x10*x05
= V(max) = EzT
V2 = 25x 103
Vmax =50m/s

The velocity of a small ball of mass 0.3 g and density 8 g/cc when dropped in a container filled with
glycerine becomes constant after some time. If the density of glycerine is 1.3 g/cc, then the value of
viscous force acting on the ball will be x x 104 N, value of x is . [use g = 10 m/s?]

(25)

m = 0.3 g density F

Py = 80 g/cc Fy
m_03
V= o 8
Pglycerene = 1.3 g/cc =13 x 108 kg/m3
F,+ Fg=mg M
= Fv =mg - FB
0.3

O.3><10_3><1O—1.3><?><10_6><10><103

0.39><1

= 3x107°% - 0?2 =3x10°-05x1073

=25x103N
= 25x104N
x=25

A modulating signal 2 sin(6.28 x 108)t is added to the carrier signal 4 sin(12.56 x 109)t for amplitude
modulation. The combined signal is passed through a non-linear square law device. The output is then
passed through a band pass filter. The bandwidth of the output signal of band pass filter will be
MHz.

(2)
Modulating signal — 2 sin (6.28 x 109)t
Carrier signal — 4sin (12.56 x 109)t

The speed of a transverse wave passing through a string of length 50 cm and mass 10 g is 60 ms™'. The
area of cross-section of the wire is 2.0 mm? and its Young's modulus is 1.2 x 10" Nm=2. The extension of
the wire over its natural length due to its tension will be x x 107> m. The value of x is

(15)
m=10g
¢ =50cm
A =2mm?
Y=12x10"" N/m2
Ax =xx10°m
T Ax
AS, Z = Y7

Corporate Office: 44-A/1, Kalu Sarai, New Delhi 110016 | Web: www.meniit.com
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Q.7

Q.8

. o T
T AY
VZm
= W= \Vm=2——"_
AY
3600x10x107°  1800x107"® x10°
T 2x107% x1.2x10" 1.2
= 18 10 =2 %107 = 15%10°m
12 2
So, x=15

The metallic bob of simple pendulum has the relative density 5. The time period of this pendulum is 10 s.

If the metallic bob is immersed in water, then the new time period becomes 5+/x s . The value of x will be

ety = 9 —(EJQ
\/?
g
\/T
Goff
Nl
T Gert 4

|5 5
= T = \/;T = \/;X1O = 5\/3860
x=5

So,

(5)

°

T=2n
2n

T/

A 8V Zener diode along with a series resistance R is connected across a 20 V supply (as shown in the

figure). If the maximum Zener current is 25 mA, then the minimum value of R will be Q.
AVAVAVAV
R
. R,
I
I
20V
(480)
i(zener-max) = 25 mA
20-i ,,R-8=0 imax “I}’A
ax B =12 VvV
— At minimum zener current (u A): <
= 20— i, R-i R =0 SVI SVIE: R
= 20-i . A-8=0 I
R 12_3 20V
R~ 8 2
(A=12
EminF’)L =8

Corporate Office: 44-A/1, Kalu Sarai, New Delhi 110016 | Web: www.meniit.com
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Q.9

Q.10

10.

At maximum zener current :
20~-i ., R-8=0
i, = Ofas i, maximum = 25 mA}

imaXF?: 12v
25 x 108 R = 12
3
N /?:12)2(;0 =12 x 40 = 480 Q

Two radioactive materials A and B have decay constants 25 A and 16 A respectively. If initially they have
the same number of nuclei, then the ratio of the number of nuclei of B to that of A will be “e” after a time

i. The value of a is )

an
(9)
A= 25A
Ag=16A
At t=0
= N, = Ng= N,
1 NB Noef167»[
After t = o : N_A = m — gl25h—16M)t
0
;
9140
= e= e( a
9
= e
a
= a=9

A capacitor of capacitance 500 uF is charged completely using a dc supply of 100 V. It is now connected
to an inductor of inductance 50 mH to form an LC circuit. The maximum current in LC circuit will be
A.

(10)

g, 100V
C = 500uF 1
V=500V ¢
L =50mH ;
In this LC — oscillation BOOOO
g = g,cos ot L =50mH
—-d
i = d—tp = g, ® sin t
| 1 1000
= = = —2200
©=J2c  J50x103x5x10%4 ~ 5
So, [ay = Qo ® =500 x 10°x 100 x 200 = 10 A
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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.

Q.1 Consider the reaction
4HNO4(I) + 3 KCl(s) — Cl(g) + NOCI(g) + 2H,0(g) + 3KNO,(s)
The amount of HNO, required to produce 110.0 g of KNO, is
(Given: Atomic masses of H, O, Nand K are 1, 16, 14 and 39, respectively)
(@) 32.2g (b) 69.4¢9g
(c) 91.5¢g (d) 162.5¢g

1. (c)
4HNO4(I) + 3 KCl(s) — Cl(g) + NOCI(g) + 2H,0(g) + 3KNO,(s)
\2
4 moles of HNO, produced 3 mol of KNO,

110
Here mole of produced KNO, = 101

If 3 mol of KNO, produced by 4 moles of HNO,

4
. 1 mole of KNO, produced by 3 moles of HNO,

4x110

3x101
Hence mass of HNO, = mole x mol. wt = 145 x 63 = 91.48 = 91.5 gm

110
and 01 mole of KNO, produced by moles of HNO, = 1.45 mole of HNO,

Q.2  Given below are the quantum numbers for 4 electrons.
A n=3(=2m,=1m =+1/2
B. n=4/¢=1,m,=0,m,=+1/2
C. n=4/,=2m,=-2 m =-1/2
D. n=3, (=1, m,=-1,m_ = +1/2
The correct order of increasing energy is

(@ D<B<A<C (b) D<A<B<C
(c) B<D<A<C (d B<D<C<A
2. (b)

Sequence of sub-energy level decided by the rule of (n + ¢)

Q.3 C(s) + O,(g) = CO,(g) + 400 kJ

Cls)+ %Og(g) —COg)+100 kJ

When coal of purity 60% is allowed to burn in presence of insufficient oxygen, 60% of carbon is converted
into ‘CO’ and the remaining is converted into ‘CO,".

The heat generated when 0.6 kg of coal is burntis ______

(@) 1600 kJ (b) 3200 kJ

(c) 4400kd (d) 6600 kJ
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Q.4

Q.5

Q.6

(d)

60
Mass of pure carbon in coal = 0.6 x 1000gm x 100 - 360 gm

60 16
Mass of carbon converted into CO = ﬁxSGO =216 gm = Mole = Tz = 18 mole of carbon
, 144
Mass of carbon converted into CO, = 360 - 216 = 144 gm = Mole = T = 12 mole of carbon
C(S) + 0,(g) = CO,(g) + 400 KJ
Mole = 12 for CO, production, Hence total energy produced = 400 x 12 = 4800 KJ
1
Ces) +§O2(g)%CO(g) +100 KJ

Mole = 18 for CO production, Hence energy produced = 100 x 18 = 1800 KJ
Total heat = 4800 + 1800 = 6600 KJ

200mL of 0.01 M HCl is mixed with 400 mL of 0.01 M H,SO,. The pH of the mixture is :
Given: log2 = 0.30, log 3 =0.48, logs = 0.70, log 7 = 0.84, log 11 = 1.04

(a) 1.14 (b) 1.78
(c) 2.34 (d) 3.02
(b)

Total concentration of H* after the mixing of HCl and H,SO,:

(200x0.01)+(400x2x0.07) 1.

[H) = 600 - 60

1
P 910(60J

Given below are the critical temperature of some of the gases:

Gas Critical temperature (K)
He 52

CH, 190.0

CO, 304.2

NH, 405.5
The gas showing least adsorption on a definite amount of charcoal is
(a) He (b) CH,
(c) CO, (d) NH,
(a)

Higher adsorbtion of gas is corresponds to higher liquefaction and higher liquefaction is directly proportional
to the higher critical temperature.

In liquation process used for tin (Sn), the metal

(a) isreacted with acid.

is dissolved in water.

is brought to molten form which is made to flow on a slope.
is fused with NaOH

QO

)
(b)
(©)
(d)
(c)

Liguation refining process is applicable for the metal having low m.p, but containing impurities have
higher m.p.
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Q.7

Q.8

Q.9

Q.10

10.

Given below are two statements:

Statement I: Stannane is an example of a molecular hydride.

Statement II: Stannane is a planar molecule.

In the light of the above statement, choose the most appropriate answer from the options given below.
(a) Both statement | and Statement Il are true.

(b) Both statement | and Statement Il are false.

(c) Statement | is true but Statement Il is false.

(d) Statement | is false but Statement Il is true.

(c)
Stannane is the tetrahedral shape of molecule.
H

Sn
H/‘ H
H
Hybridisation is- sp®, shape and structure are tetrahedral.

Portland cement contains ‘X’ to enhance the setting time. What is ‘X’?

;
(@) CasO, s 7H,0 (b) CaSO, e 2H,0
(c) CaSO, (d) CaCO,

(b)

Here X' is the Gypsum (CaSO,.2H,0) which is used to enhance the setting of time.

Na,B,0;.10H,0

Na,B,0, + 10H,0
lA

2NaBO, + B,0,

A

Co(BO, )~

When borax is heated with CoO on a platinum loop, blue coloured bead formed is largely due to

(a) B203 (b) CO(BO2)2
(c) CoB,O, (d) Co[B,04(CH),]
(b)

Cobalt (I1) meta borate is a blue colour of Bead.

Which of the following 3d- metal ion will give the lowest enthalpy of hydration (Ahde) when dissolved in
water?

(a) Cr?* (b) Mn2*
(c) Fe? (d) Co?
(b)

Following are the AH® hydration of given ions
Cr?+ - 1926 KJ / mole

Mn?* - 1860 KJ / mole

Fe?* - 2000 KJ / mole

Co?* - 2078 KJ / mole
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Q.11 Octahedral complexes of copper (1) undergo structural distortion (Jahn-Teller). Which one of the given
copper (Il) complexes will show the maximum structural distortion? (en-ethylenediamine; H,N-CH,~-CH,-NH.,)

(@) [Cu(H,0).]SO, (b) [Cu(en)(H,0),]SO,
(c) cis-[Cu(en),Cl,] (d) trans-[Cu(en),Cl,]
11.  (a)

According to the John-Tollen distortion, there is a unsymmetrical filling of eq set of Cu** = ions but there
is symmetrical filling of t,g set of ions.

Q.12 Dinitrogen is a robust compound, but reacts at high altitudes to form oxides. The oxide of nitrogen that
can damage plant leaves and retard photosynthesis is

(@) NO (b) NO;~
(c) NO, (d) NO,
12. (c)

N,(g) + O, (9) — 2NO(g)
2NO(g) + O, (g) — 2NO, (g)

Q.13 Correct structure of y-methylcyclohexane carbaldehyde is

i i
CH,—C —H
(a) " () U
i i
CH,—C —H
(©) " (@
13. (a)
(o]
B
Y o H

Q.14 Compound ‘A’ undergoes following sequence of reactions to give compound ‘B’. The correct structure and
chirality of compound ‘B’ is
[where Etis - C,H]

>_< (i) Mg, Et,0
B
(ii) D,O

Br
Compound ‘A’
(@) >—< . Achiral (b) >—< , chiral
D oD
op
(©) , chiral (d) >/\/ . Achiral

D
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Mg D,O
Et,O
Br D

MgBr

14. (c)

Chiral form

Q.15 Given below are two statements.

NO,

Statement | : The compound K is optically active.

=

(A)

Statement Il : is mirror image of above compound A.

In the light of the above statement, choose the most appropriate answer from the options given below.
(a) Both Statement | and Statement Il are correct.

(b) Both Statement | and Statement Il are incorrect.

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

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

-~ —

= —

15. (c)
There is no mirror image of each other, having some configuration.

Q.16 When ethanol is heated with conc. H,SO,, a gas is produced. The compound formed, when this gas is
treated with cold dilute aqueous solution of Baeyer’s reagent, is

(a) formaldehyde (b) formic acid
(c) glycol (d) ethanoic acid
16. (c)
Conc H,S0,
CHaCH,—OH ———=—> CH, ==CH,

Cold KMnQ, in basic medium | Beayer’s Reagent

CH, — CH,
|
OH OH
glycol
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Q.17

17.

Q.18

18.

Q.19

19.

Q.20

20.

The Hinsberg reagent is

0

|S|3 —al N, CI-
(2) |C|, (b)

o}

-
(@) N-K* (d)
HO
o}

(a)

Benzyl sulphonyl chloride is called Hinsberg’s reagent.

Which of the following is NOT a natural polymer?

(a) Protein (b) Starch
(c) Rubber (d) Rayon
(d)

Rayon is the semi synthetic polymer.

Given below are two statements : One is labelled as Assertion A and the other is labelled as Reason R.
Assertion A: Amylose is insoluble in water.

Reason R: Amylose is a long linear molecules with more than 200 glucose units.

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

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

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

(C) Alis correct but R is not correct

(D) A'is not correct but R is correct

(d)

Amylose is the water soluble compound.

A compound ‘X’ is a weak acid and it exhibits colour change at pH close to the equivalence point during
neutralization of NaOH with CH,COOH. Compound ‘X’ exists in ionized form in basic medium. The compound
X' is

(a) methyl orange (b) methylred
(b) phenolphthalein (d) erichrome Black T
(c)

Phenolphthalein is the indicator of weak acid which produces pink colour in basic medium.
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This section contains 10 Numerical based questions. The answer to each question is rounded off to the nearest

SECTION - B

(Numerical Answer Type)

integer value.

Q.1

Q.2

x" g of molecular oxygen (O,) is mixed with 200 g of neon (Ne). The total pressure of the non-reactive
mixture of O, and Ne in the cylinder is 25 bar. The partial pressure of Ne is 20 bar at the same temperature

and volume. The value of 'x’ is

[Given: Molar mass of O, = 32 g mol~!. Molar mass of Ne = 20 g mol~"]

(80)
PO, = Prowa = Pi,
=25-20=5bar
n
|:>O2 — O
No, *MNe
/32
5o | X192
32+ ——
x/ 5
= x =80gm

200

Consider, PF;, Brig, PCl,, SF, [ICI,]7, CIF; and IF;.

Amongst the above molecule(s)/ion(s), the number of molecule(s)/ion(s) having sp3d? hybridisation is

(4)

Following have the sp3d? hybridisation

i
BrF, —> sp°d? hybridisation
F F

F
F
F F
SFg—> Br sp°d? hybridisation
F F
F

cl Q Cl
Icl, — DC —> sp°d? hybridisation
cl & Cl
F V F
IFg — — sp?’d2 hybridisation
F F

x P

Corporate Office: 44-A/1, Kalu Sarai, New Delhi 110016

Web: www.meniit.com



MENIT JEE MAIN : 2022 | 29-07-2022 (SECOND SHIFT)

Q.3 1.80 g of solute A was dissolved in 62.5 cm? of ethanol and freezing point of the solution was found to be
155.1 K. The molar mass of solute Ais _____ g mol.
[Given: Feezing point of ethanol is 156.0 K. Density of ethanol is 0.80 g cm™3. Freezing point
depression constant of ethanol is 2.00 K kg mol-1]

3. (80)
ATf=Kf><m
1.8 1000
156-155.1) = 2x X
( ) MW (62.5x0.8)
2x1.8x1000
0.9 = —wxs0

MW = 80 gm/mol

Q.4 Foracell, Cu(s) | Cu?* (0.001M) Il Ag*(0.01M) | Ag(s)
The cell potential is found to be 0.43 V at 298 K. The magnitude of standard electrode potential for Cu®*/

Cuis . x 1072 V.
[Given E®, =0.80Vand 230RT _ 406 v}
AgT/Ag
4, (34)

Cy ——Cu™ +2¢e” (Oxid. at cathode)

2Ag* +2e——2Ag(s)

(Red. at anode)

[Cu” ]

Cug + 2Ag* ——2Ag) + Cu**

Q = 4 2
A9
and n=2
043 — E° —006|O (0001)

cell 2 (001)2

E._ =046

cell

° - E -E
Ecer = Agt/Ag Cutt/Cu

0.46 = O'8O_E0u++/ou
ECuH/Cu = 0.34 VoIt =34 x 1072

Q.5 Assuming 1ug of trace radioactive element X with a half life of 30 years is absorbed by a growing tree. The

amount of X remaining in the tree after 100 years is x 107" ug
[Given: In 10 = 2.303; log 2 = 0.30]
5. (1)
N
- {n—2
At = N

t
0.693 on—
—=Sxt = g

Y2 t
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Q.6

Q.7

Q.8

Q.9

0.693x100  ,. 1

Cr — 3 - N,
1 10
N,
’
= —201
N, 10
Or N, = 1x10"ug

Sum of oxidation state (magnitude) and coordination number of cobalt in Na[Co(bpy)Cl,] is

(Given: bpy = / \ / \ )

(9)

Oxidation state of Co = 3
And co-ordination No = 6
Sum=3+6=9

Consider the following sulphur based oxoacids.

H,S0,, H,50,, H,5,04 and H,S,0..

Amongst these oxoacids, the number of those with peroxo (O-O) bond is
(1)

Only H,5,04 has per-oxo bond.
o o

HO—S—0—0—S—OH

| !

o o

A 1.84 mg sample of polyhydric alcoholic compound X" of molar mass 92.0 g/ mol gave 1.344 mL of H,
gas at STP. The number of alcoholic hydrogens present in compound X’ is .

(3)

-3
Mole of polyhydric alcohol = % =2.0x10° mole,
1.344 5
= —=6.0x10"" mole.
Mole of H, gas produced 52400
No of ~OH t 60x107 =3
o of -OH gp present = 5 0x10°

The number of stereoisomers formed in a reaction of (x)Ph(C=0)C(OH)(CN) Ph with HCN is .
[where Phis ~CgH;]

(3)
H OH OH CN OH

0
| |
Ph—C—C—ph —HCN_ Ph—(‘J—(‘:—Ph and Ph—C—C—Ph
|
c

N CN CN (Meso) OH CN

(+/-) (+/-)
Total 3 streo- isomers
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Q.10 The number of chlorine atoms in bithionol is )

10.  (4)
Structure of Bithinol is;

OH OH
Cl S Cl

Cl Cl
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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.

Q.1 If z# 0 be a complex number such that z—l =2, then the maximum value of zis :
z
@ 2 (b) 1
(© J2-1 (d) V2 +1
1 (d)
z—l =2
z
|2
1 1
Z—— = |Z| i
2 |21
22 r—1
P

0<r2+2r-1andr2-2r-1<0

I = _22\/§ = —1i\/§
r= 2i2\/§ =12

I’Z\/§—1 and Osrs1+\/§
J2-1<r <2 +1

-1 2
Q.2  Which of the following matrices can NOT be obtained from the matrix [ 1 J by a single elementary row

operation?
0 f 1 -1
(@) {1 —1} (b) [—1 2}
12 12
© {—2 7} (d) [—1 3}
2 (c)

4 -1 2 £a - a ci|-1 2
1 b d|1 -1
_|—a+c 2a-c
|-b+d 2b-d
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Q.3

Fora=c For —a+c=0
2a-c=1
d=b+1,d=1,b=0
brd=1 1 h_0,d=1
2b-d=-1
E —a+c=1% _0 co1
o oa_c=1 a=vce=
-b+d=-1 . 0
ob-d=2| b=1d=0 1
E -a+c=-1 1 0
— = =

or oo a=1,c
-b+d=-2 o 1
ob-d=7 | P=5d=3 5 3
R, — 5R, + 3R,
For —atc=-1 —a=1,c¢c=1

2a-c=2

-b+d=-1

—> b=2d=1
2b—d=3}

(A) R, =R, =R,
(B) R,— R, — 2R,
(C) R,— 3R, —5A,

If the system of equations
X+y+z=06
2x+b5y+o0z=8
x+2y+3z=14

—a=1,¢c=1

|l

has infinitely many solutions, then a +  is equal to

(@) 8 (b) 36
(c) 44 (d) 48
(c)
A=0
11 1
= 2 5 « =0
12 3
= 15-20+0-6-1=0
a=28
For o = 8, equations are
x+y+3=6

2x+by+8z=0

x+2y+3z=14
o1,1,1)+m(1,2,3)

(2,5,8) =
2=0(+m

—3 =
5=€+2m}

m, ¢ =-1
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8=/7+3m
B=60+14m
=-6+42=236
oa+pP=8+36=44

log, (1+ 5x) —log, (1+ owx)

cif x#0

Q.4 Letthe function f(x) X be continuous at x = 0.
10 cifx=0
Then o is equal to
(@ 10 (o) 10
() 5 (d) -5
4. (d)
£n1+5x
lim — 1+ _ 49
x—0 X
m ¢n 1+(5-o)x
x—0 (5—o)x [ 1+ o
T+ox | 5-a
5-a=10
oa=-5

]
Q.5 If [f] denotes the greatest integer < t, then the value of jo[Zx— ’3x2 —5x+ 2’ + 1} dxis:

V37 +413 -4 V37 -\13 -4
@ ———— by ——=~
6 6
—~J37-13+4 —J37+13+4
) ——— d) ————
6 6
5. (a)
y=2x—I18x2-bx+2,0<x<1
—3x2+7x—2,OSxS§
3x —3x+2,§<xs1
3x2-5x+2=0
B +5+25-24 B 5+1=1§
T 6 6 '3
3x2-7x+3=0
__ 7+449-36 _7:V13
- 6 6
32+ 7x-2

—7449-24 745 _,1
6 R
3+ 7x-2=-1

= 3x2-7x+1=0
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_ 7x\49-12 7437

6 6
7-J37 1 713 2
2 (-2 P ; 3 ‘
1= J' dx+ '[ dx+ '[ dx+ j (1+1)dx+j(1+1)dx
0 +1 7-J37 +1 1 7-13 2
6 3 6 3
-J37 7-J13 1 (2 7-\13 2
-—+2| =- +2/1-=
6 6 3 73 6 3
_-7,7.1.4 14 2 J37 V13 213
6 6 33 6 3 6 6 6
\/§+\/ﬁ 4
6

Q.6 Let{a,}”  beasequencesuchthata,=a,=0anda,,,=3a,,-2a,+1,V, 20,

Then a,.a,, — 28,:8,, — 2a,,8,, + 4a,,a,, IS equal to

(a) 483 (b) 528
(c) 575 (d) 624
6. (b)

a,=0,a=0
a.,,=3a, ,-2a +1
ps Apg — 28p585y ~ Bpa8py + 48pp8p, =7
a, = 3a,-2a,+1
a, = 3a,-2a; +1
a4 = 3a;-2a, + 1
= 3a,-2a; +1
p0 = San+1 - 2an +1
(H)=(a,+as;+a,+ ... +a,,+a,.,)
=3(ay+a,+a;+...+a,,,)
-2a,+a, +a,+...+a)+(n+1)
= a,,=2a+a;+ ... +a,+a,)-2a +a,+..+a)+n+1
a,,=2a,,+n+1
8yg 8yy = 28p5 8pp — 83 8py + 48, 8y
= a5 (8y5 = 28y) — 22y, (855~ 22y,)
(a5 —2ay,) (853~ 2a,,)

As a,,=2a, +n+1
= a,,—2a,,=n+1
= a,,—2a,=n

= 24 x 22 =528

20
Q.7 2(r2+1)(r!) is equal to

r=1

(a) 22!-21! (b) 22!-2(211)

(c) 211-2(20!) (d) 211-20!
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Q.8

(b)

S (r2 +1)r!

o

1]
—

r

Ny
o

V. -v..)

\
1]
o

For [( ) J. S|n2022

3 6
1011, T T _

(a)
Ix) =
Ix) =
Given I (gj =
- 21011 _
I(x)

sec? x — 2022

1010, T
0 (b) 3 I(EJ 1(

"~ sin

(r+ 1)r!
=r2rl+r!
=r(r+1=1)rt+r!
=r((r+ D =r)+r!
=r(r+ M =rl(r-1)
=r(r+ 1) =(r-="1r!
=V -V,

r

=V, -V,
+V, =V,
+V3— v,
+Vo = Vig

=V,

(22-2)(211) = 22! -

dx, if IGJ = 21911 then

wla

(d) 310111(%)_1[

2 —
Isec x—2022 dx

Sin2022 x

J‘ si n—2022

sin 2% x-tanx - [ (-2022)sin %

x-sec® x dx — ‘[2022 sin 2022

wla

o~ V=20 (211) -0
2(211)

0

|
|

Il
o

xdx

x-COSx - tanx dx — f2022$in‘2022 x dx

tanx - sin %% x + 2022 sin 2922 — 2022 sin 2% dlx

tan x . sin"022 x 4+ ¢
— ol
’
0 tC = c=0
]
)
e (n)_ B _ P
202 3 [\/5]2022 (\/5)2021
2
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. . . _ady _x+y-2 .
Q.9 If the solution curve of the differential equation EZ -y passes through the points (2, 1) and (k +
1,2), k>0, then
4 1 4 1
(@) 2tan 1(szloge (k2+1) (b) tan 1(;j=loge(k2+1)
~f 2 4 1 k? +1
(c) 2tan (mjﬂoge(k +2k+2) (d) 2tan (;]:Ioge( 2
9. (a)
ﬂ x+y-2
dx = x-
Letx—1=X,y—‘I=Y
1+Y
. ar _ X+Y _ T x
then DE : d_X_X—Y_1_X
X
Puty = w
ay av
— = V+X—
then X + v
V+Xﬂ = =V
ax 1=V
v Vo +V-V+V2 142
ax — 1-Vv - 1-V 1=V
1-V av ax
14+ V2 X
V-1 aX
dV+— =0
V2 41 X
%Zn‘V2+1|—tan‘1V+£anl =C
V2 +1X —tan"'V = ¢
Yy -1)° Y -1
on 1+ — | IX=1l|-tan'—— =
[ +(X—1) J X-1_°
(29) = In([1+01)-0 = ¢
c=0
Y -1
42 42 = tan ' ——
(X =12+ (Y -1 = tan S —
1
point (k + 1, 2) = nVk? +1 = tan 1;
1 ) 1
= E@n(k +1) = tan P
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Q.10 Let y = y(x) be the solution curve of the differential equation d—+

10.

Q.11

x>—1,

x+1

dy [ 2" +1+13 | _(x+3)
x| P +6x°+11x+6

which passes through the point (0, 1). Then y(1) is equal to:
(b)

3
2
7
(d) >

N o N =

> -1

dy [ 2% +11x+13 _ X438
dx | P+6x°+11x+6)°  x+1

ol _ (x+1)%(x+2)
x+3

22 + 11413 2 11
Pdx an= - a
L T j[x+1+x+2 x+3) g

IF =

- en((x+1)2-(x+2)/(x+ 3))

2’ +1+13 A B C
(x+Dx+2)(x+3) x+1 x+2 x+3
= 2x° + 1x + 13 = Alx + 2)(x + 3) + Bx + 1)(x + 3) + Clx + 1)(x + 2)
x=-1
= 4=2A=A=2
x=-2
= -1=-B=B=1
x,-3=>-2=2C
c=-1

adx

_(x+1)2(x+2) J‘x+3 (x+1°(x+2)
4 x+3 x4+ x+3

= 'fx+1 (x+2)dx

j(xz +3x+2)o’x = §+3—;2+2x+c

2
0N)=1-—=cC
() 3
x=1=y(3) = l+§+2+g—§+3—g
3 2 3 2 2
_3
V=3

Let m,, m, be the slopes of two adjacent sides of a square of side asuch that a® + 11a + 3 (mf +m3 ) =220.

If one vertex of the square is (10(cos o — sin a), 10(sin oo — cos o)), where o.e O,g and the equation of

one diagonal is (cos o — sin ax + (sin o + cos a)y = 10, then 72 (sin® o + cos* o) + & — 3a + 13 is equal
to:

(@ 119 (b) 128

(c) 145 (d) 155
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11.  (b)
m,m, = -1, for square a, b, ¢, dlet
A (10 (cos a — sin a),10(sin o + cos o))
Diagonal : (cos a—sin o) x + (sin o + cos a) y = 10
BD (diagonal)
Dist. Of BD from A is

|10(COSa —sina)? +10(sina + cosa)® — 10‘
J2
=10

ol

10  a
NN

Also, a +11az+3(m12 +m§)=220
= 210+3(cm? +m; ) =220

2 2_10
m1 +m2 =—

Also, m; m, = -1

%72+#:§

1
or _\/élﬁ

-1
m=+3—=
V3

10i 100_4 gi

4—EI772 1= IT]2=€ 9 —
m +1=0= 5 5

w]| o

Il
w
w| =

m+f+\/,

Diagonal AC :
(sin o+ cos o) x — (Cos o — sin o)y
=10cos2a—-10cos 2a =0

i 1
Slope of AC = Slnoc+co'soc=tanoc+ =tan| o+ = |o = 30°
cosa—sino  1-tana 4

\
750

=72 i+3 +100—30+13—@+83—128
16 16 16

2
Q.12 The number of elements in the set S = {xe FF:ZCOSLx +x] =4+ 4"‘} is :
(&) 1 (b) 3
(¢ 0 (d) infinite

Corporate Office: 44-A/1, Kalu Sarai, New Delhi 110016 | Web: www.meniit.com



JEE MAIN : 2022 | 29-07-2022 (SECOND SHIFT)

MENIT

12.

Q.13

13.

14.

(a)

x2+x

Zcos( ] =4+ 47

-2<|LHS<2 LHS =2 and RHS = 2 = x = 0 only — then LHS = 2 also

RHS>2

Let Ala, —=2), B(at, 6) and C(%—Z) be vertices of a AABC. If (5, %J is the circumcentre of AABC, then

which of the following is NOT correct about AABC?

(a) areais?24 (b) perimeteris 25
(c) circumradiusis5 (d) inradiusis 2

(b)
Circumcentre (D) = (5%]

2

2
(5—oc)2+(%+2j =(5—oc)2+(%—6) (D)

af [« °
(5_Zj +(Z+2) (i)

(i):>%+2=i(%—6}

(i)=9+16=9+ 16
®—>x

(—)%%=4=>0L=8

ar (ABC) =24

25=24

R=5,r=é=ﬁ=2
s 12

Let Q be the foot of perpendicular drawn from the point A(1, 2, 3) to the plane x + 2y + z=14. If Ris a
point on the plane such that ZPRQ = 60°, then the area of ZPQRis equal to:

(a) g (b) 3
€ 243 (d) 3
(b)
x+2y+z=14
J_’IinePQ:x_1=y_2=Z_3=t

1 2 1

Ql+t2+2L,3+1
x+2y+z=14=1+1t+4+4t+3+t=14=6f=6
t=1

= Q(2, 4, 4)
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PQ=\1+4+1=+6
PQ PQ
tan60° = — = QR=-"==42
QR J3
1 6
- ——=6:42=13
ar(PQR) NZ
Q.15 1f(2,3,9),(5,2, 1), (1, A, 8)and (A, 2, 3) are coplanar, then the product of all possible values of A is :
21 59
(a) > (b) 5
57 95
© 5 @ 3
15.  (d)
A2, 3,9)
B(5,2,1)
C(1, A, 8)
D(A, 2, 3)
3 -1 -8
A= -4 A-2 7
A-2 -1 -6
AB = (3,-1,-8)
R = (_4!}\’_2v 7)
AD = (A-2,-1,-6)
A=3[-6A+12+7]-1(7TA—14-24)-8(4 — (A 2)?)
=57-18 A
= =A+38-32+8(A-4A+4)
= 9557\ +8A2
A=0
95
= )»1}»2 = ?

Q.16 Bag | contains 3 red, 4 black and 3 white balls and Bag Il contains 2 red, 5 black and 2 white balls. One
ball is transferred from Bag | to Bag Il and then a ball is drawn from Bag Il. The ball so drawn is found to
be black in colour. Then the probability, that the transferred ball is red, is :

4 5
(a) 5 (b) 18
1 3
© 3 @ 35

16. (b)
3R 2R
4B 5B
3w 2W
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Let
E, :ared ball is transferred from | to Il
E, : ablack is transferred from | to |l
E3 : a white transferred from | to Il
E : a black ball is drawn from 2" bag after a ball from | to Il was transferred.
p 5 _ P(E1 mE)
E P(E)
RE)=RE NE)+ AE,NE)+ AE;N E)

35,46 _35_54
1010 1010 1010 100
E,\_15/100 5

(EJ_54/100_E

Q.17 lLetS={z=x+iylz—1+il>12,1d4 < 2,1z + il = 1z- 11}. Then the set of all values of x, for which w = 2x
+iye Sforsome ye R, is

1 11
@ (-] o (%1
o [~ o [~z
17.  (b)

lz—=1+1i >z
lz+ i =1]z-1]
W=(2x,y)=(a )
Let Srepresent the line segment ABFor ‘B’

X +)yP=4
x=-y
= x2 =2
X = i\/§
= B(—/2,4/2)
3
2 2
W2x, y) lies on AB
;
—3 —\/E < ZXSE
(121 < 2)
= _i < x<l
N2
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Q.18 Let 3 b, & bethree coplanar concurrent vectors such that angles between any two of them is same. If the

—

product of their magnitudes is 14 and (dxb):(bx &) + (bx)-(Ex 3) + (G x d)-(@x b) = 168 , then |2l + 16| +1¢]

is equal to:

(@) 10 (b) 14

(c) 16 (d) 18

18. (c)
Given : ab=bc=¢64a = coso(say)
lallblicl =14

(@xb)-(bx &)
_ 3bx(bx?)
= &[(be)b-(bD)]
- (3b)(bC)-1bP d&
= |§I|BI2IEI(COS2B—COSB)=14I5|(00326—cose)

Similarly, (bx&)-(¢xa)

(b3)E8)- 18P (b3)

=1bll& |2I§|(cos29—sin9)

14121(cos20 - sin) & (G x ) (& x b)

(¢a)(ab)-1aF (&b)

= |6I|5I2|5|(00329—sin9)

14131 (cos2 e—sine)

Given : 14(00526—0036)(Iél+|5I+I6I)=168

181+1bl+1C1 = 12 =12 12
al+Ioi+ It = 0s20-cosh 1_(_1j 3
4

Given: 3, b, & are coplanar and pair wise equal angle.

> IS
X +2x+7

(@ [1,) (o) [-1.2]
(€) [-1, ) (d) (=, 2]

2 —
Q.19 The domain of the function f(x) = sin‘(x—w} -
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19. (c)
2_
1< x2 3x+2S1

X +2x+7

2_ — —
- OS2)2< x+9& 25x 5 <0

X 4+2xX+7 X +2x+7
= xe R and -1<x<e

Q.20 The statement (o= q) v (p= r) is NOT equivalent to
@ (pa(~nN)=q (b) (~ag)=((~nNvp)
) p=1(qvn @ (pa(~q)=r

b)

a) A=N)vag=(~p)v(nNva

20. (

( ~

(b) gv (~rvp)
(

(

(p
c) (~p)vigvr

d (~pvagvr
Using Venn diagram we get b as the correct option.
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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.

Q.1 The sum and product of the mean and variance of a binomial distribution are 82.5 and 1350 respectively.
Then the number of trials in the binomial distributionis.............

1. (96)
np+npg=825 = np(1+q) =825
np.npg=1350 = (np)2qg=1350

n="
2
N (1+q) _ 82.5%x82.5
q 1350
F+2g+1 = =
teqrl= o4
= 240°-73g+24 =0
_ 73%473°-4x576 _ 73455 128 18 83
9= 48 T 48 4848 3'8
5,3
P=89"%
511 165
n._._ - -
88 2
n=9%

Q.2 Let a, B(a > B) be the roots of the quadratic equation x2 — x — 4 = 0. If P, =a"-B" ne N, then

PisPie ~ PuPis — P + PaPs

is equal to ........
PPia -
2. (16)
¥ -x-4=0
a P
an = ol — Bn
7 - BsPie ~PuRe —Rs” +PuPis
PP
_ Re(Rs~Ra)-Ps(Bs -~ Pa)
RoPi
_ (Rs —Ra4)(Re — Ps) _ APgdRs Lo
SEIEN Fis Py
Pn =o"-p"
ZOC'.H.OL—B'.H.B
= o (0?-4) - BB -4) B?
Pn — (()L”+1 _ Bn+1 _ 4(0(”+1 _ Bn—1)
'Dn = 'Dn+1 - 4'Dn—1 = 'Dn+1 - 'Dn = 4'Dm1
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1 -1 2 3
Q3 LletX=|1landA=|0 1 6 |.Forke N, if X" AKX =33, then kis equalto ..........
1 0O 0 -1
3. (10)
(-1 2 3]
A=|0 1 6
10 0 1]
-12 3|[-12 3
A=10 1 6|0 1 6
10 0 -1]0 0 -1
(1 0 6 006
=0 1 0|=1+B B=|0 0 0O
10 0 1 000
10 6|10 6 00O
A*=l0 1 0||0 1 0| B?=|0 0 0|=0
00 1]|0 0 1 000
A% = (I + B)"
I+nB+0+0+ ...
0 0 6n 1 0 6n
A=1T1+0 0 0|=0 1 O
00O 00 1
XAk x = [33]
;
= [111A4%] 1
;
]
= (111477 1|(k=2n)
1
1 0 6n| 1
=[1110 1 0| 1|=[1+0+0 0+1+0 6n+0+1]1
00 1|1 1
1+1+6n+1]=[6n+3]=[33]n=5

=
k=10

Q.4 The number of natural numbers lying between 1012 and 23421 that can be formed using the digits 2, 3, 4,
5, 6 (repetition of digits is not allowed) and divisible by 55is .........

4. (6)
1012 < Number in the question £ 23421
Also, the number has to use digits {2, 3, 4, 5, 6} without repetition and the number has to be divisible by
55

11x5
As the number has to be divisible by both 5 and 11,
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Q.5

Q.6

5 — once place

Let us make 4-digit such numbers first :

{2, 3, 4, 6} (digits are not be repeated)

A number is divisible by 11 it difference of sum of its digits at even places and sum of digits at odd place
is O or multiple of 11.

= Total 6 numbers 3245, 4235, 6325, 2365, 3465, 6435

Let us make 5 digit such numbers

2 4 3 6 5

but number < 23421

So, no such 5 digit numbers.

10 )
i kZ1K2(1°Ck) = 22000 L, then L is equal to ........
(221)
10 2
Y K*("C)" = 22000L L =7
k=1
r."C,=n."C,_,
10 10 10 9
Y (k0c) = Y(10°C) = 1003 (°C)f = 1003 (°C, )]
P k= k=1 =0
- 100. "°C,
22000L = 100 '8C,
L BC (18

220 11x4x59!1)
181 =216 .38 53,72 111 .13.17

9+4+2+1 9l =27 34 5171
18! 2
=2°.5.11.13.17
6+2 4+2+1 91
3+ 3+ 1
=221

If [t] denotes the greatest integer < t, then the number of points, at which the function

’
f(x) = 4[2x+ 3|+ 9{x+ 5}42[36 +20] is not differentiable in the open interval (=20, 20), is ..........

(79)

f(x)=412x+31 +9{x+%}—12[x+ 20],-20 < x < 20 doubtful points for differentiability : x = >

flx) = 4(2x + 3) + 9 (1) — 12 (~2) — 240 = 8x — 213 for x = _?3+h
flx) = —4(2x + 3) + 9 (-2) - 12 (-2) — 240

-3
= 8x - 230 forx = ?—h

-3
N iff. = —
ot diff. at x 5
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’
Other doubtful points : x+5

integer

—2O+l < x+l<2O+l
2 2 2

195 < x+%<20.5

x+—
2

-19,-18,.....,19,20

x=-195,-185,-175, ..., 18.5, 19.5 — total 40 numbers.
No. of number = 19.5-(-19.5) + 1 =40 (-1.5) included
-20<x<90=x=-19,-18,....,18,15 — 39 points
No. of number = 19-(-19) + 1 =39
Total : 40 + 39 = 79

Q.7 If the tangent to the curve y = x® — x° + x at the point (&, b) is also tangent to the curve y = 5x° + 2x — 25
at the point (2, —1), then |2a + 9b] is equal to

7. (195)

y=5x2+2x-25

R2,-1)
Ty T=0
= y—1=10x(2) + 2 (x + 2) - 50
= y = 2x 45 is also tangent to y = x3 — x° + x at point (a, b)
For y=x3-x2+x
% =3x?-2x+1>0
y = 22x—% which is not tangent to the curve.
3a° - 2a+1 = 22 (slope of tangent)
- 329991205 a= 2i\/4+252=2i16=3,—_7
6 6 3

b=27-9+3=21
tangent : y—-21=22(x-3)
= y= 22x — 45

a=3, b=21

2a+9b =6+ 189 =195
Also, @-a’+a=0>b
-7

For a= 3

b= —343 49 7 -343-147-63 553

27 9 3 27 27

169
Q.8 Let ABbe achord of length 12 of the circle (x - 2)2 +(y+ 1)2 =—.

If tangents drawn to the circle at points A and B intersect at the point P, then five times the distance of
point P from chord AB is equal to............... .

Corporate Office: 44-A/1, Kalu Sarai, New Delhi 110016 | Web: www.meniit.com



MENIT JEE MAIN : 2022 | 29-07-2022 (SECOND SHIFT)

8. (72)
Let Cbe the centre and M be the mid point of AB
APC :sin® = —13/2—£=>,OC‘@
AAFL -SIND = The T 13 10
AMC . 6 = b6 _12
AAME-C0SE = 3372 " 13
169 13 13 5
= —MC=—sinb=——
e 10 2 ! 213
169 5 144
=PC-MC=—-—=—=——
FM 10 2 10
5PM = 72

Q.9 Let & and b be two vectors such that ‘§+5‘2 = ‘5‘2 +2|§‘,§.5 =3 and ‘éx 5‘2 =75.Then ‘§|2 is equal to

9. (14)
Given
|G+bP=13F +21bP and 3b = 3
141lblcos® =3
1310080 = —== 2= [
6 Ve \2
121216 sin2e =75
dlsing = ===
alsin 6 \/E
lalcos = >
L2 25 3 28
= & =5 +5=5

Q.10 LetS={(x,y)e NxN:9 (x-3)?+ 16 (y - 4)°< 144} and
T={(x,y)e RxR:(x=7)2+ (y-4)2<36}. Then (S~ T) is equal to .
10.  (27)
(=8P, (y-4F
16 9
Total number of common point=1+5+7+5+5+3+1=27

<ixye N(x-7P+(y-4°>36x,yeR

Q000
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