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FINAL JEE-MAIN EXAMINATION - AUGUST, 2021

(Held On Thursday 26* August, 2021)

TIME : 3: 00PM to 6: 00 PM

Sol.

SECTION-A
The temperature of equal masses of three different
liquids x,y and z are 10°C, 20°C and 30°C
respectively. The temperature of mixture when x is
mixed with y is 16°C and that when y is mixed
with z is 26°C. The temperature of mixture when x
and z are mixed will be :

(1) 28.32°C (2) 25.62°C
(3) 23.84°C (4) 20.28°C
Official Ans. by NTA (3)

X Y z
m;=m m;=m Mmz=m
T,=10°C T,=20°C T3;=30°C
S S S

when X & y are mixed, Tf1 =16°C
MSiT + M T, = (MySy + Mpsp) Ty
5§ x10+5%x20=(5, +5) x 16
2 .
=— (i
$=3% (i)
wheny & z are mixex, sz =26°C

MuS; T + MeSe T3 = (MsSs + MsS) T,
$x20+5%x30=(s, +3) X 26

when X & z are mixex
MS T1 + MgS3T3 = (MyS; + MsSe) Tf

2 2 2 3
—5,x10+—5,x20=| =S, +—S, |T,
3Szx 332X (332 252) f

Ty =23.84°C

Ans (3)

The de-Broglie wavdength of a particle having
kinetic energy E isA. How much extra energy must
be given to this particle so that the de-Broglie
wavelength reduces to 75% of theinitial value ?

1 7
M SE (@ 4E

() E 4 %E

Official Ans. by NTA (2)

Sol.

Sol.

= , mv=+2mE

, \4
E2=1—96E1=EE (E1=E)
16 7

Extra energy given = EE—E=§E

Ans. 2
A particle of mass m is suspended from a ceiling
through a string of length L. The particle movesin

ahorizontal circle of radius r such that r = % .The

speed of particle will be:

WJg @2rg @ 2Jrg @ \/g

Official Ans. by NTA (1)

Conical pendulum
AN

mg
Y4
Fr=—
V2
. r 1
sSnf=—=—
2
0 =45°
2
Tsng ="V
r
Tcosd = mg
V2
tano=— =v=./rg
rg
Ans. 1




Sol.
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A cylindrical container of volume 4.0 x 10° m®
contains one mole of hydrogen and two moles of
carbon dioxide. Assume the temperature of the
mixture is 400 K. The pressure of the mixture of
gasesis:

[Take gas constant as 8.3 Jmol™ K™]

(1) 249 x 10" Pa (2) 24.9 x 10° Pa

(3) 24.9 x 10° Pa (4) 24.9 Pa

Official Ans. by NTA (3)

V=4x10°m’

n =3 moles

T = 400K

PV =nRT = Pzg

3x8.3x400
F’Z—_3
4x10

=24.9 x10° Pa
Ans3

The angle between vector (A)and (A -B)is:

Sol.

60° -
A

Angle between A and B, 6 = 60°
Angle betwenn A and A -B

Bsind

tana=————
A —BcosO

Ans 3

6. A light beam is described by E = 800 Sinco(t—%)

.An €lectron is alowed to move norma to the

propagation of light beam with a speed of 3 x 10’

ms . What is the maximum magnetic force exerted
on the electron ?

(1) 1.28x 10"® N

(2) 1.28 x 10 N

_B (3) 12.8 x 107N
(1) tan™ g (4) 12.8 x 1078 N
A- Bﬁ
2 Official Ans. by NTA (4)
2) tan™ : Sol. -8B
(2 0.7B . 2=By
F_ =eBV
(3) tan™ [2:0/?88} 0
=1.6x10 " x 800 5 X 3% 10’
@ tat Bcoso 3x10
A - BSII’] e - 128 % 10—18N

Official Ans. by NTA (3) Ans. 4
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7.

Sol.

The two thin coaxial rings, each of radius 'a and
having charges +Q and —Q respectively are
separated by a distance of 'S. The potential

difference between the centres of the two ringsis:

O
gyl @ (S +al
CP -

4ngy|a S +a

1 1
@ 52| 5~
TE,|a S +a? |
@it
2ney|a &+ |
Official Ans. by NTA (4)
+Q —Q

—
(04
v _KQ  KQ
Yoa f@2ag
VB=_KQ+ KQ
a a‘+¢
v, v, —2KQ__2KQ
a a‘+¢
_Q (1_ 1
2ng,\a s +a
Ans4

If you are provided a set of resistances 2Q, 40,

6Q2 and 8Q. Connect these resistances so as to

obtain an equivalent resistance of 4—3?9.

(1) 42 and 6Q arein pardld with 20 and 8 2 in series
(2 6Q2 and 8Q arein pardld with 20 and 4Q) in series
(3 2Qand 6Q arein pardld with4Q and 8 2 in series
(@) 2Q and 4Q arein pardld with 60 and 8Q in series
Official Ans. by NTA (4)

Sol.

Sol.

20
WW
60 8Q

] WW—WW—e
A B

VW

40

— W ——
g
3

Ans4
The solid cylinder of length 80 cm and mass M has

a radius of 20 cm. Calculate the density of the
material used if the moment of inertia of the
cylinder about an axis CD pardlel to AB as shown

infigureis2.7 kg m?.

A A S C
LM L/2
vie—lg > D

(1) 14.9kg / m® (2) 7.5 x 10* kg/ m®
(3) 7.5 x 107 kgym® (4) 1.49 x 10° kg / m®
Official Ans. by NTA (4)

Paralldl axistheorem

[ =loy + Md?

2 2
=M L
2 2

2 2
27=-m{22" (28
2 2

27-M| 2122
100 100

M = 15kg
nr'L  7m(0.2)°x0.8

=0.1492 x 10°

Ans. 4




10.

Sol.
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A paralle - plate capacitor with plate area A has
separation d between the plates. Two dielectric
slabs of dielectric constant K, and K, of same area
A/2 and thickness d/2 are inserted in the space
between the plates. The capacitance of the

capacitor will be given by :

|+++++++__«§Q

07

o /d

W

@) AL, KK,
d (2 K, +K,

e A1l K.K
9) Lot 2 1Mo
@~ [2+2(K1+K2)J

@) EA (L, KitK,
d (2 KK,

@) AL, 2K Ks)
d 2 KK,

Official Ans. by NTA (1)
A

c -2 O+A80 KK,

d K, +K,

A2 LY

11.

Sol.

12.

A bomb is dropped by fighter plane flying
horizontally. To an observer sitting in the plane,
the trgjectory of thebombisa:

(1) hyperbola

(2) parabolain the direction of motion of plane

(3) straight line vertically down the plane

(4) parabolain adirection oppodte to the motion of plane
Official Ans. by NTA (3)

straight line vertically down
Ans.3
At time t = O, a materid is composed of two
radioactive atoms A and B, where Na(0) = 2Ng(0).
The decay constant of both kind of radioactive
atoms is A. However, A disintegrates to B and B
disintegrates to C. Which of the following figures
represents the evolution of Ng(t) / Ng(0) with
respect to timet ?

N, (0)=No. of A atomsatt=0

Ng(0)=No. of B atomsat t =0

1 ______

(1 No®
N,(0) '

/
1

(2 Ny@©
N;(0)

=2
>
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Sol.

13.

1

(3) Ny
Ny (0)

(4) Ny
N3(0)

2

Official Ans. by NTA (3)

A—->B,B->C
dN

dtB =AN, —AN;
dN,

= PNg e AN,

e (% + XNBJ =2ANg e x e

%(Nse“) =2)N,, , on integrating
Nye = 21N, + Ny

Ng =N [1+2nt]e™

d’\iB =0 at —A[1+ 2\ t)e™ +20e™ =0
N, att-——
e 2\

A transmitting antenna at top of a tower has a
height of 50 m and the height of receiving antenna
is 80 m. What is range of communication for Line
of Sight (LoS) mode ?

[use radius of earth = 6400 km]

(1) 45.5 km (2) 80.2 km

(3) 144.1 km (4) 57.28 km

Official Ans. by NTA (4)

14.

Sol.

15.

Sol.

d, =./2Rh, +/2Rh,
=\/ﬁ( h +\/h72)
= (2x6400x10°)"*(+/50 + /80

=3578(7.07 + 8.94)

=57.28Km

A refrigerator consumes an average 35 W power to
operate between temperature —10°C to 25°C. If
there is no loss of energy then how much average
heat per second does it transfer ?

(1) 263Js (2)298Js (3)350Jds (4)35Js
Official Ans. by NTA (2)

iy

dH
T dt
=C.OP. = —
TH - TL diw
dt
263 o dH
35 dt
d—H = 263 watts
dt
Ans.1

An electric bulb of 500 watt at 100 volt isused in a
circuit having a 200 V supply. Calculate the
resistance R to be connected in series with the bulb
so that the power delivered by the bulb is 500 W.

(1)200 (23002 35Q 4100
Official Ans. by NTA (2)
500 watt at 100 v
m R
.- —WW
100 100
| 1
| 1
200
P=Vi
500 = Vi
i=5Amp
V=ixR
R=20

Ans. 1
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16. Four NOR gates are connected as shown in figure.
Thetruth table for the given figureis:
Ae
Y
Be
A B|Y A B|Y
0 01 0 0|0
1o 10 20 1)1
1 0|1 1 0|1
1 1|0 1 1|0
A B|Y A B|Y
0 0|0 0 0|1
30 1|1 40 1|0
1 0|0 1 0|0
1 1)1 1 1)1
Official Ans. by NTA (4)
Sol.
A® A+A+B
Y
A+B
B* B+A+B

y=(A+A+B)+(B+A +B)

y=(A+A+B).(B+A +B)

RlPrlo|lo|l>
RlOo|FRP|IO|lm
Rlo|lo|l k|

Ans.4

17.

Sol.

18.

Match List— with List—1.

List-1 List-11
(@ | Magnetic Induction | (i) | ML*TZA™
(b) | Magnetic Flux (i) | MLA
(c) | Magnetic (iii) | MT2A™
Permeability
(d) | Magnetization (iv) | MLT?A™

Choose the most appropriate answer from the
options given below :

(D) @-(ii), (b)-(iv), (©)-(i), (d)-(iii)

(2) @-(ii), (b)-(i), (c)-(iv), (d)-(iii)

(3) (@-(iii), (0)-(ii), ()-(iv), (d)-(i)

(4) @-(iii), (0)-(1), (c)-(iv), (d)-(ii)

Official Ans. by NTA (4)

(a) Magnetic Induction = MT2A™

(b) Magnetic Flux = ML?T2A™

(c) Magnetic Permeability = MLT?A™

(d) Magnetization = M°L™A

Ans. 4

In the given circuit the AC source has
o = 100 rad s*. Considering the inductor and

capacitor to be ideal, what will be the current |

flowing through the circuit?

100 pF 100 Q)
— —WWW\—
" os0H 500
o
200V
(1)5.9A
(2) 4.24 A
(3) 0.94 A
(4) 6 A

Official Ans. by NTA (2)
Official Ans. by ALLEN (Bonus)
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Sol.

19.

1Y _,
Z. = — R
¢ (ch

1 2
= /| —————— | +100°
\/ (100 x100%x10°° j

Z =+/(200)* + (100)°
=100v2

Z, =J(oLy +R?
J(100x 0.5)° +50°

= 502

. _200 _ 200

©z. 10042

. 200 200
Yz, 50(2

100
1

S

cos¢, = = ¢y =45°

5

‘ n
o

cosd, = =

= ¢, = 45°
50 b2

N

lc

45°
45°

I

=12 +12
=+2+8
=10

I =316A

Ans. 3.16

If the length of the pendulum in pendulum clock
increases by 0.1%, then the error in time per day is:
(1)86.4s

(2)4.32s

(3)43.2s

(4)864s

Official Ans. by NTA (3)

Sol.

20.

Sol.

T=27t\/Z
g

AT 1AL
T 270
AT =1><E><24><3600
2 100
AT =432
Ans. 3
Two blocks of masses 3 kg and 5 kg are connected
by a metal wire going over a smooth pulley. The

bresking stress of the metd is 244 107 Nm2.
T

What is the minimum radius of thewire?
(Tekeg =10 ms?)

(1) 125 cm (2) 1250 cm
(3) 125cm (4) 1.25cm
Official Ans. by NTA (3)

T
3kg T
5kg
_ 2mm.,g _ 2x3x5x10
m, +m, 8

_ T
2

T

Stress = I
A

%XJ.OZ: 752

T 2xmR

2 75 3
2x24x100 8x24

=R=0125m

R=125cm




Sol.

Sol.
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SECTION-B

Two waves are simultaneously passing through a
string and their equations are :

y1 = Ay sin K(x=vt), y> = A, sin K(x—vt + Xo). Given
amplitudes A; = 12 mm and A, = 5 mm,
Xo = 3.5 cm and wave number k = 6.28 cm™. The
amplitude of resulting wave will be........... mm.
Official Ans. by NTA (7)

y1 = Aisnk(x —vt)

y1=12sin6.28 (X — vt)

Yy, =58n6.28 (x —vt + 3.5)

2p=2E()
= K(AX)

=6.28x35= gx2n=7n

= JAZ+AZ+2A A, cosd

=J(12)% + (5)% + 2(12)(5) cos(7)

= 144+ 25-120
Ans. 7
A source of light is placed in front of a screen.
Intensity of light on the screen is|. Two Polaroids
P, and P, are so placed in between the source of
light and screen that the intensity of light on screen
is 1/2. P, should be rotated by an angle of ...........
(degrees) so that the intensity of light on the screen
becomes ﬂ
8

Official Ans. by NTA (30)

I
| =2cos’

5 C0S ¢

1Py 1 P,

y
I"
'l
AN

Sol.

Sol.

| 3l
Ecoszcl) =5

3
COSZ(I):Z

cosz¢=§

= ¢ =30
Ans. 30

If the maximum value of accelerating potentia
provided by a ratio frequency oscillator is 12 kV.
The number of revolution made by a proton in a
cyclotron to achieve one sixth of the speed of light

[m,=1.67x10%" kg, e=1.6 x 10" C,
Speed of light = 3 x 10° m/g]

Official Ans. by NTA (543)

V =12kV

Number of revolution = n

n[2xqva]=%mva§,

n[2x 1.6 x 10™° x 12 x 10°

g 2
= 1 167x107 x| 3%10
2 6

n(38.4x107°) = 0.2087 x 107
n=543.4

Ans. 543

The acceleration due to gravity is found upto an
accuracy of 4% on a planet. The energy supplied to
a simple pendulum to known mass 'm' to undertake
oscillations of time period T is being estimated. If
time period is measured to an accuracy of 3%, the
accuracy to which Eisknownas.......... %

Official Ans. by NTA (14)

T2\/7:>£—

2
E= mgz——mgz-r9
dE _,(dg_dT
E g T

= (4+3)=14%
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5.

Sol.

Sol.

A circular coil of radius 8.0 cm and 20 turns is
rotated about its vertical diameter with an angular
speed of 50 rad st in a uniform horizontal
magnetic field of 3.0 x 102 T. The maximum
emf induced the coil will be ......... x107 volt

(rounded off to the nearest integer)
Official Ans. by NTA (60)

Maximum emf ¢ =N 0AB

N =20, » =50, B = 3x107°T

£=20x50xm x (0.08)° x 3x 107 =60.28 x 10
Rounded off to nearest integer = 60

Ans.60

Two simple harmonic motions are represented by

the equations
X1 =54n (2nt+%j and x, = 5/2 (gn 2nt + cos2nt).

The amplitude of second motion is .............. times

the amplitude in first motion.

Official Ans. by NTA (2)

X, = 5\/5(%sin2nt + %cosZntJ\/E

= 105in(2nt +E)
4

LR 10,
A, 5

Ans. 2

A coil in the shape of an equilateral triangle of side
10 cm lies in a vertical plane between the pole
pieces of permanent magnet producing a horizontal
magnetic field 20 mT. The torque acting on the
coil when a current of 0.2 A is passed through it
and its plane becomes pardlel to the magnetic field

will be v/x x10° Nm. Thevadueof xis..........

Official Ans. by NTA (3)

- ﬁA
B

10cm
=M xB = MBsin90°
H 2
4
= /3x10°N-m
Ans. 3
8. For the given circuit, the power across zener diode
[ mw.
1kQ
— AW ———
x
24N— g R =5kQ
Vz=10 v|

Official Ans. by NTA (120)
1kQ |

Sol. FN‘NM > i
Iz
24V R, = 5kQ

[ V,=10

i= v =2mA
5kQ
14V
C1kQ
ool =12mA
S P=1V, =120 mwW
Ans. 120
9.  An object is placed at a distance of 12 cm from a
convex lens. A convex mirror of focal length
15 cm is placed on other side of lens a 8 cm as
shown in the figure. Image of object coincides with

I 14mA

the object.
Image /\ g V
Object v E Imagein
3 \A N the absence
~ 12cm " "8cm” of mirror

When the convex mirror is removed, a real and
inverted image is formed at a position. The
distance of the image from the object will be

Official Ans. by NTA (50)
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Sol. Image

Object \/ E C of mirror

<

12 “8cm” 30cm

For the object to coincide with image, the light
must fall perpendicularly to mirror. Which means
that the light will have to converge at C of mirror.
Without the mirror aso, the light would coverage
aC.

So thedistanceis: 12+ 8+ 30=50cm

10. The coefficient of static friction between two
blocks is 05 and the table is smooth. The
maximum horizontal force that can be applied to

move the blocks together is....... N.

(take g = 10 ms™®)

Table p=0.5
F

Official Ans. by NTA (15)

Table p=0.5
F

F = 3a (For system) (1)

Sol.

1 fS@ax

fs, . =1a (for 1kg block) ...(i)
pxlxg=a
=5=a

F=15N

10
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FINAL JEE-MAIN EXAMINATION - AUGUST, 2021

(Held On Thursday 26t August, 2021)

TIME:3:00PM to 6: 00 PM

Sol.

SECTION-A
Which one of the following phenols does not give
colour when condensed with phthalic anhydride in

presence of conc. H,SO, ?

Official Ans. by NTA (2)

Only p-methyl, phenol does not give any colour
with phthalic anhydroxide with cons. H,SO,.

Given below are two statements : one is labelled as
Assertion (A) and the other is labelled as Reason (R).
Assertion (A) Photochemical smog causes
cracking of rubber.

Reason (R) : Presence of ozone, nitric oxide,
acrolein, formaldehyde and peroxyacetyl nitrate in
photochemical smog makes it oxidizing.

Choose the most appropriate answer from the
options given below :

(1) Both (A) and (R) are true but (R) is not the
true explanation of (A)

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

(3) (A) is true but (R) is false

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

Official Ans. by NTA (4)

Sol.

Sol.

Sol.

Photochemical smog causes cracking of rubber, the
common component of photochemical smog are
ozone, nitric oxide, acrolein, formaldehyde and
peroxyacetyle nitrate (PAN).

The interaction energy of London forces between
two particles is proportional to r*, where r is the
distance between the particles. The value of x is :
(H3 (2)-3

3)-6 @6

Official Ans. by NTA (3)

For london dispersion forces.
1

Eox —
0

Hence x =—6

The number of non-ionisable hydrogen atoms
present in the final product obtained from the
hydrolysis of PCls is :

(Ho (2)2 3)1
Official Ans. by NTA (1)
PCls + H,O — POCI; + 2HCI

4)3

l+ 3H,0

H;PO, + 3HC1

In + HCI

N\
—o=0
°

O
H/O / /
H H
all hydrogens are ionisable
.. Ans is zero.
The bond order and magnetic behaviour of O] ion

are, respectively :
(1) 1.5 and paramagnetic

(2) 1.5 and diamagnetic
(3) 2 and diamagnetic
(4) 1 and paramagnetic

Official Ans. by NTA (1)




Sol.

Sol.

(a) CH3COOCH2CH3 —> CH3CH20H
(b) CH;COOCH; —> CH;CHO

(¢) CH;C =N —> CH;CHO

(d) CH3C =N— CH3

(Chemical Reaction)
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0, =(6,,)°(6,,)°(0,,)°(c3,)*(55,)’

10-7
Bond order = 3 =15
and paramagnetic

Given below are two statements : one is labelled as
Assertion (A) and other is labelled as Reason (R).
Assertion (A) : Sucrose is a disaccharide and a

non-reducing sugar.

Reason (R) : Sucrose involves glycosidic linkage
between C; of B-glucose and C, of a-fructose.
Choose the most appropriate answer from the
options given below :

(1) Both (A) and (R) are true but (R) is not the true
explanation of (A)

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

(3) (A) is true but (R) is false

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

Official Ans. by NTA (3)

Surcrose is example of disaccharide & non
reducing sugar

Assertion : correct
Sucrose involves glycosidic linkage between C; of
a-D-glucose C, of B-D-fructose

Reason : Incorrect

Match List-I with List-II :

List-1 List-11

(Reagent used)

(i) CH;MgBr / H;0"
(1.equivalent)
(ii) H,SO,4 / H,O

(iii) DIBAL-H/H,0
O

A\

CH; (iv) SnCl,, HCI/H,0

Choose the most appropriate match :
(1) a-ii, b-iv, c-iii, d-i
(2) a-iv, b-ii, c-iii, d-i
(3) a-ii, b-iii, c-iv, d-i
(4) a-iii, b-ii, c-i, d-iv

Official Ans. by NTA (3)

HO"
Sol. CH3—ﬁ—O—CH2CH3 —3—> CH;CO,H+CH;CH,0H

Sol.

O
CH3—C—O—CH3 DIBALH/H,O CH,CHO
Il —78°C

cH.—cN SRCLHHCLS oy ch-0

3 /H,O

(0]

CH —C=N CH3MgBr+(1eq) /U\

3 /H30

Given below are two statements : one is labelled as

Assertion (A) and the other is labelled as Reason

(R).

Assertion (A) : Barium carbonate is insoluble in

water and is highly stable.

Reason (R) The thermal stability of the

carbonates increases with increasing cationic size.

(1) Both (A) and (R) are true but (R) is the true
explanation of (A)

(2) (A) is true but (R) is false

(3) Both (A) and (R) are true and (R) is not the
true explanation of (A)

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

Official Ans. by NTA (1)

In IIA group on moving down the group size of
cation increases and show thermal stability of
carbonate increases.

NH,
(CH,CO0),0 P
——h
NH, (Major product)
(0]

The major product in the above reaction is :

rNHCOCH; rNHz

D NHCOCH, 2) NHCOCH,;
0 0
rﬁmcmcoo rNH cocH,
3) NHCocH; (4) NHL
© 0
Official Ans. by NTA (4)




Final JEE-Main Exam August, 2021/26-08-2021/Evening Session

Sol.

10.

Sol.

11.

Sol.

12.

NH, NH-C-CH,8
Ac 2O ©
5
NH:(CH,C0),0 NH,
o)

Indicate the complex/complex ion which did not

show any geometrical isomerism :

(1) [CoCly(en),] (2) [Co(CN)s(NC)T*
(3) [Co(NH3)3(NO»);] 4) [CO(NH3)4(312]+
Official Ans. by NTA (2)

(1) [CoCly(en),] show
Cis-trans isomerism
(2) [Co(CN)s(NC)] > can't
Show G.I.
(3) [Co(NH3)3(NO,)5]
Show fac & mer isomerism
(4) [Co(NH3),C1,]® show cis & trans isomerism

The sol given below with negatively charged
colloidal particles is :

(1) FeCl; added to hot water

(2) KI added to AgNOj; solution

(3) AgNO; added to KI solution

(4) Al,0;.xH,0 in water

Official Ans. by NTA (3)

Given below are two statements :

Statement I : Sphalerite is a sulphide ore of zinc
and copper glance is a sulphide ore of copper.
Statement II : It is possible to separate two
sulphide ores by adjusting proportion of oil to
water or by using 'depressants' in a froth flotation
method.

Choose the most appropriate answer from the
options given below :

(1) Statement I is true but Statement II is false.
(2) Both Statement I and Statement II are true.
(3) Statement I is false but Statement II is true.
(4) Both Statement I and Statement II are false.

Official Ans. by NTA (2)

Sol. Sphalerite-ZnS, copper glance - Cu,S two sulphide
ores can be separated by adjusting proportions of
oil to water or by using ' Depressants '

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

Assertion (A) : Heavy water is used for the study

of reaction mechanism.

Reason (R) : The rate of reaction for the cleavage

of O - H bond is slower than that of O-D bond.

Choose the most appropriate answer from the

options given below :

(1) Both (A) and (R) are true but (R) is not the true
explanation of (A).

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

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

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

Official Ans. by NTA (4)

Sol. D0 in used for the study of reaction mechanism.

Rate of reaction for the cleavage of O—H bond >
O-D bond.

14. Arrange the following Cobalt complexes in the
order of increasing Crystal Field Stabilization

Energy (CFSE) value.
Complexes :[CoF,]",[Co(H,0),"*,[Co(NH,),I**
A B C

and[Co(en),]™"

Choose the correct option :

(HA<B<C<D (2)B<A<C<D
3)B<C<D<A (4)C<D<B<A
Official Ans. by NTA (2)

Sol. (i) CFSE o« charge or oxidation no. of central metal
ion.
(i1) CFSE o strength of ligand
en> NH; > H,0>F
.. order of CFSE

i il 111

[Co(en),]” > Co(NH,),]” >[CoF,]” >[Co(HZO)6]+2




15.

Sol.

16.

Sol.

17.

Sol.

Final JEE-Main Exam August, 2021/26-08-2021/Evening Session

CI C=N H

Chlordiazepoxide
The class of drug to which chlordiazepoxide with
above structure belongs is :
(1) Antacid (2) Analgesic
(3) Tranquilizer (4) Antibiotic
Official Ans. by NTA (3)

The drug named chlordiate poxide is example of
tranquilizer.

Chalcogen group elements are :

(1) Se, Tb and Pu. (2) Se, Te and Po.

(3) S, Te and Pm. (4) O, Ti and Po.

Official Ans. by NTA (2)

Group 16/oxygen family is known as Chalcogens
the members are O, S, Se, Te, Po

Which one of the following compounds is not

aromatic ?

o) o
S o
N
o0 o

Official Ans. by NTA (3)

© : Non aromatic
All are
aromatic

()

18.

The number of stereoisomers possible for 1,2-
dimethyl cyclopropane is :

(1) One (2) Four

(3) Two (4) Three

Official Ans. by NTA (4)

.
Sol. A\”L A + A
A B’ C

19.

Sol.
L

X = NaOH

()
/\Hj\ "x" /\|/|—
HCN ,H,O

L1A1H4
H;O"

HY”
(Major Product)

Consider the given reaction, Identify 'X' and 'Y" :
OH

(1) X —NaOH Y — /\/ITII;IH

OH

(2) X~ HNO; Y /\HE\NHZ

OH

(3) X-NaOH Y - /\/‘TH\NHZ

OH

NH

(4>X—HN03Y—/\/[L_ 2

Official Ans. by NTA (3)

/% _N
l/LiAlH4

NaOH(x)
H HCN/HLO”

OH OH
— /\|/|\/NH2 /\(I\/NH
H H

y(major product)
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20.

Sol.

Sol.

0)

Bl’z ] A'
AlBI‘}(Csz)zO .
(Major product)

Consider the given reaction, the product A is :

©)‘\/\) (2)B/©)‘\/\/
O 0
Br

Official Ans. by NTA (3)

CH,—CH,—CH,—CHj;
(m—directing)

J/Brz-i—AlBr; (EIQO)

Br

SECTION-B
In the sulphur estimation, 0.471 g of an organic
compound gave 1.44 g of barium sulphate. The
percentage of sulphur in the compoundis  %.
(Nearest integer)
(Atomic Mass of Ba= 137 u)
Official Ans. by NTA (42)

Molecular mass of BaSO, =233 g

-+ 233 BaSO, contain — 32 g sulphur

32
". 1.44 g BaSO, contain — 213 x 1.44 g sulphur

given : 0.471 g of organic compound

32x1.44

% of § = =T
¢ 53350471

x 100 =41.98% ~ 42%

Sol.

OR
— BaSO,
Woc=0.471g 1.44¢g
n=n, =
S BaSO, 233
=>w, = 144 x32g
© 233
therefore %S = & x100 = ﬂ x100
o.C. 233x0.471
_ 4608 100=41.98=42
109.743

The equilibrium constant K. at 298 K for the
reaction A+ B —— C+D

is 100. Starting with an equimolar solution with
concentrations of A, B, C and D all equal to 1M,
the equilibrium concentration of D is x 107

M. (Nearest integer)
Official Ans. by NTA (182)

A+B+=C+ D:Ky=

IM IM IM IM

First check direction of reversible reaction.
[C][D]

Since Q¢ = [AI[B] =1 <

100

K¢ = reaction will

move in forward direction to attain equilibrium
state.
= A+B = C+ D:Ky=

to 1 1 1 1
teq 1-Xx 1—X I+x 1+x

100 = (1+x)1+x)
(1-x)(1-x)

1 2
= 100:( +Xj
1-x

(i)10—(1+xj
1-x

= 10-10x=1+x

=11x=9

100

Now : K¢q =

= |x=—

I
(i) —10 = 1”

=-10+10x=1+x




Sol.

Sol.
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= -9x=-11

1
9

=X

— X' cannot be more than one, therefore not valid.
therefore equation concretion of (D) =1 +x
9 20
o1
=1.8181=181.81 x 107
= 182x 107
For water A,,, H =41 kJ mol ™" at 373 K and 1 bar

pressure. Assuming that water vapour is an ideal

gas that occupies a much larger volume than liquid

water, the internal energy change during

evaporation of water is kJ mol ™
[Use: R=8.3Tmol ' K"]
Official Ans. by NTA (38)

Given equation is
kJ
H,O(¢)—— H,O(g) : AH=41 —
mol
= From the relation : AH = AU + An,RT

8.3
1000

x 373

= 41£=AU+(1)X
mol

= DU =41 -3.0959
=38 kJ/mol

A metal surface is exposed to 500 nm radiation.
The threshold frequency of the metal for
photoelectric current is 4.3 x 10'* Hz. The velocity
of ejected electron is x 10° ms™' (Nearest
integer)

[Use :h=6.63 x 10> Js, m; = 9.0 x 10~" kg]

Official Ans. by NTA (5)
-
A=500nm /
|

v : speed of electron having max. K.E.

= from Einstein equation : E = ¢ + K.E. .«

Sol.

Sol.

6.63x107** x3x10"

= —=hy, +lmv2
A 2

S —6.63x10 x4.3x10" + 12
500 x 10 2

=20
0633007 _ ¢ oaiasxio™ +%mvz

1
= 11271 x 102 J= 3 x 9 x 107 x v?

=|v=5x10"m /sec.|

For the galvanic cell,
Zn(s) + Cu®* (0.02 M) — Zn*" (0.04 M) + Cu(s),

Ecnl= x 1072 V. (Nearest integer)

[Use : E° = 034 Vv, E =+0.76 V,

Cu/Cu®* Zn/Zn**

2303RT _ 159y,

Official Ans. by NTA (109)

Galvanic cell:

+2
Zn(s) + Cu(aq‘)

— Zn"+ Cu(s)
0.02M 0.04M
2n+2
g [ +2]
[Cu™]
o 0.04
8 0.02

. 0.059
cell 2

= Ecell [E:ell - E;nﬂ/Zn:' - g

lo

Nernst equation = F. =

0.059

log?
5 g

=E,;[0.34-(-0.76)] -

0.059

=E 1—1—Tx0.3010

cell

=1.0911=109.11 x 107
=109

100 mL of Na;PO, solution contains 3.45 g of
sodium. The molarity of the solution is %107
mol L™ . (Nearest integer)

[Atomic Masses - Na:23.0u,0:16.0u, P:31.0u]
Official Ans. by NTA (50)

Na;POs | Na,pO,———>3Na
1,345 3.45¢g
3023 ——mol
100ml Sol.




Final JEE-Main Exam August, 2021/26-08-2021/Evening Session

Sol.

Sol.

therefore molarity of Na;PO, Solution =

Ny po,

volume of solution inL

1 345
—x~"mol

_3 23
0.1L
=0.5=50x 10"
The overall stability constant of the complex ion
[Cu(NH;),]*" is 2.1 x 10".  The overall

dissociations constant is y x 10'*. Then y is

.(Nearest integer)

Official Ans. by NTA (5)

Given kg=2.1x 10"
Kq= L. 4.7x10™"
kf
Sy = 47 = 5
83 g of ethylene glycol dissolved in 625 g of water.
The freezing point of the solution is K.

(Nearest integer)

[Use : Molal Freezing point depression constant of
water = 1.86 K kg mol ']

Freezing Point of water =273 K

Atomic masses : C:12.0u,0:16.0u, H: 1.0u]
Official Ans. by NTA (269)

ke=1.86 k. kg/mol

Tfo =273k

solvent : HyO(625 g)

CH, —CH,
83 g || |
OH OH

Solute : = Non dissociative

solute
= ATf = kf Xm
83/62

624 /1000

1.86x83x1000 154380
62 x625 38750

=(T¢ - T} )=1.86x

=273 - T} =

=273-T, =4

[N

Sol.

10.

Sol.

The reaction rate for the reaction

[PtCL,]* + H,0 == [Pt(H,0)CL] + CI

was measured as a function of concentrations of

different species. It was observed that

~d[[pict, ]|

_ -5 2=
= = 48 x 107 |[PCl,]" | 24

107 |[P,0)cn] | [or .

where square brackets are used to denote molar

concentrations. The constant

K= . (Nearest integer)

equilibrium

Official Ans. by NTA (50)
[PtCl,]* + H,O = [Pt(H,0)Cl5] + Cl°

—d[Pt C1,]?

o =48 x 10° [PtCl, 7] — 2.4 x 10°

[Pt(H,0)CL][ u]

-5
Lk ke a8x10
4k, 24x10°

b

=0.02

A chloro compound "A".

(i) forms aldehydes on ozonolysis followed by the
hydrolysis.

(i) when vaporized completely 1.53 g of A, gives
448 mL of vapour at STP.

The number of carbon atoms in a molecule of

compound A is

Official Ans. by NTA (3)

448 mlof A= 153 gm A

22400 ml of A = 1.53
445

% 22400 gm A = 7650

H,CHC-CH-CI — 9% 5 cy,cH=0
It has 3 carbon atoms 21 /H20 Aldehyde

&mmis36+5+355=76.5
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FINAL JEE-MAIN EXAMINATION - AUGUST, 2021

(Held On Thursday 26* August, 2021)

TIME:3:00PM to 6:00PM

Sol.

Sol.

SECTION-A
Let [t] denote the greatest integer less than or equal
tot. Let f(x) = x — [x], g(x) =1 - x + [x], and
h(x) = min{f(x), g(x)}, x € [-2, 2]. Then h is :
(1) continuous in [-2, 2] but not differentiable at
more than four points in (-2, 2)
(2) not continuous at exactly three points in [-2, 2]
(3) continuous in [-2, 2] but not differentiable at
exactly three points in (-2, 2)
(4) not continuous at exactly four points in [-2, 2]
Official Ans. by NTA (1)
min{x — [x], 1 —x + [x]}

hx) = min{x — [x], 1 - [x - [x])}

O O.

= always continuous in [-2, 2]

but non differentiable at 7 Points

100
Let A=|0 1 1].Then A* - A" isequal to :
100
(HA°-A ) A’
B)A -A 4) A°
Official Ans. by NTA (1)
1 00 1 00
A=|0 1 1|=>A%=[1 1 1
1 00 1 00
(1 0 0 1 00
Ad=|2 1 1|=>A*=[3 1 1
1.0 0 1 00
1 0 0
A'=ln-1 1 1
|1 00

Sol.

000

A2025 42020 _|5 o

000
0 0 0
A°-A=|5 0 0
0 0 0

The local maximum value of the function

f(x):(zj , x>0, is
X

1

() (24e)° @) (%j

2
3) (e)e 41
Official Ans. by NTA (3)

f(x)=(%j ; x>0
X

/n f(x) = x* (/n2 — /nx)
f(x) =1f(x) {—x + (/n 2 — /n x)2x}

£'(x)=f(x). x (2/n2-2/nx-1)

oo+ g(x)

g(x)=2/n"-2¢ nx-1

=£niz—l=0 - x=2
X Je




Sol.
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X +[x]
ex—[x]

5
If the value of the integralj dx=o0e™ +,
0

where o, f € R, 5o + 6B = 0, and [x] denotes the
greatest integer less than or equal to x; then the
value of (o + [3)2 isequal to :

(1) 100 (2)25

3) 16 (4) 36

Official Ans. by NTA (2)

5
I=Ix+[x]dx
0

ex—[x]

X x-1 -2 x—4
0© 1 € 2 4
U U Uy
x=t+1 x=z+2 x=y+4
J‘ﬁd +.[Z+4d +..... +Iy+8dx
o © 0 € o ©

N i5x+20dt=5.j;x+4dx

X X
0 €

€

1
= SI(X +4)e *dx
0

= Se ¥ (—x-5) = BELNY
€

o =-30
=25 =504+63=0
(a+B)Y=5=25

The point P(—2\/g,\/§ ) lies on the hyperbola

x>y’ . ... A5
Z 0 =1 having eccentrlcltyT. If the tangent

and normal at P to the hyperbola intersect its

conjugate axis at the point Q and R respectively,

then QR is equal to :
(1) 443 )6
(3) 63 @) 36

Official Ans. by NTA (3)

Sol.

Sol.

P(—Z\/g,\/g ) lies on hyperbola

24 3

e S S (i)

a’? b’

t3=£3b2=a2 S| map=a

2 4

Putin(i):>b—62—biz=1:>b=\/§

= a=+12
<y’ \ ‘ /

Tangentat P :

————=1 0, V3

Slope of T = L

N

Normal at P :
y—\/§ =\/§(x+2\/6)
= R=(0,5J3)
QR =63

Let y(x) be the solution of the differential equation
2x*dy +(e¥ =2x)dx =0,x > 0. If y(e) = 1, then

y(1) is equal to :
(1Ho 22
(3) log, 2 (4) log (2¢)

Official Ans. by NTA (3)
2x’dy + (&' = 2x)dx =0

y
N AT

ﬂ+ey—2x=
dx 2x* x

dx 2x?

vy e’

dx x

=—L2 =Pute’=z
2X

—d 1
N xdz+zdx=d—X

dx x 2x? 2xX

d(xz) =d—X = Xz =lloge X+cC
2x 2
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Sol.

Sol.

xe ¥ = %loge X +c, passes through (e,1)

= C=—
2

_log, ex
)

xe 7

e’ =% = y=log,2

Consider the two statements :
SD:(p—>q)Vv(~q—p) is atautology.
S2):(pAr~q)A(~pVvq) is afallacy.
Then :

(1) only (S1) is true.

(2) both (S1) and (S2) are false.

(3) both (S1) and (S2) are true.

(4) only (S2) is true.

Official Ans. by NTA (3)

St (~pvav(qvp)=(qv~p)v(qvp)
S, = qv(~pVvp)=qvt=t=tautology
S, PA~DA(~pva)=(pA~Dr~(par~q)=C
= fallacy

1+
The domain of the function cosec™ [ Xj 1S :

X

1) [—1,—%:|U(0,00) 2) [—%,Oju[l,oo)

o(4efo o[L)
Official Ans. by NTA (4)

1+x

€ (—o0,—-1]U[L,0)
1

—€ (_009 _2] o [0,00)

X

X e |:—%,OJU(0,00)

X e {—%,oo} —{0}

9.

Sol.

10.

Sol.

11.

A fair die is tossed until six is obtained on it. Let X

be the number of required tosses, then the
conditional probability P(X >5 |X > 2) is:

125
1) ==
) 216

Official Ans. by NTA (4)
P(x>5)
P(x >2)

11 5 25
2) — 2 4) =2
()36 (3)6 ()36

P(x>51x>2)=

50
1 .
If E tan"'— = p, then the value of tan p is :
e p p

r=1

101

50
(D 102 ) o (3) 100

Official Ans. by NTA (2)

S (2 L [ @r+D)=-2r-1
1 < |_ 1

Z;‘tan (4#) 2 tan (1+(2r+1)(2r—1)

r=1

51
4) 2=
()50

50
> tan”'2r+1)—tan”' (2r-1)

r=1
tan '(101)—tan"'1 = tan_IZ—(l)
Two fair dice are thrown. The numbers on them
are taken as A and p, and a system of linear
equations

X+y+z=5

X+2y+3z=p

x+3y+Aiz=1

is constructed. If p is the probability that the
system has a unique solution and q is the

probability that the system has no solution, then :

1 1 5 5

1 =—and gq=— 2) p=— and gq=—

(Hp p 9=73¢ @p 5 4=3¢
5 1 1 5

3) p=—and q=— 4) p=— andgq=—
3 p p 4=73¢ @ p p 4=3¢

Official Ans. by NTA (2)




Sol.

12.

Sol.

13.

Sol.

Final JEE-Main Exam August, 2021/26-08-2021/Evening Session

1 1 1
D0=|l 2 3| #0 =>A=#5
I 3 A
Forno solutionD=0= A =5
1 1 5
D=1 2 p#0= pn=#3
1 3 1
5
P=5
NN
6 6 36
Option (2)

The locus of the mid points of the chords of the
hyperbola x* — y* = 4, which touch the parabola
y’ = 8x, is :
M y'(x-2)=x" 2) x'(x-2)=y’
3) y'(x-2)=x’ @) x*(x-2)=y’
Official Ans. by NTA (3)

T=S§,

xh-yk=h"-k

o (K]

YT Tk

. a
this touches y* = 8x then ¢ =—

m
(K*-h’) 2k
k J h
2y = x(y* - )
yx-2)=x'
The value of

) [nj (271) (371). (Snj. (671}. (7nj
2sin| — |[sin sin sin| — |sin| — |sin| —
8 8 8 8 8 8

18 :

1 1
—_— 2) —
)4ﬁ ()4

1
3) = 4
OF <>8r

Official Ans. by NTA (3)

. (nj . [2nj (3nj (51[] (67[] . (77[]
2sin| — | sin sin sin sin sin| —
8 8 8 8 8 8

27 3
2 6in? =—

2sin* — T —sin
8 8

L, ., 3T

sin” —sin
8

14. 1t (V3+i)" =2"(p+iq), then p and q are roots
of the equation :
) x*—(3-1)x-
2) x2+(\3 1)x 3=0
3) x> +(¥3-1)x-

4) X2 —(\/§+1)x+\/§=0
Official Ans. by NTA (1)
(zein/6)100 — 9% (p n iq)

2! (cos% +isin %] 2”(p+iq)

Sol.

+1 2[cosz—n+1sm2—n]
priq= 3 3

p=-l.q=+3
-3 —1x=+3 =o0.

A hall has a square floor of dimension 10m x 10m
(see the figure) and vertical walls. If the angle
GPH between the diagonals AG and BH is

15.

cos™ %, then the height of the hall (in meters) is :

E F

10 m
C

M5 2) 210
3) 53 @) 52
Official Ans. by NTA (4)

A(j) . B(10})

H (hj+10k)

Sol.

G (107 +hj+10k)
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16.

Sol.

17.

Sol.

AG =10i +hj+10k
BH =-10i + hj+10k
AGBH
|AGl[BH
1__n

5 h®+200

40" =200 = h=52

cosO =

Let P be the plane passing through the point (1,2,3)
and the line of intersection of the planes
i-(i+j+4k)=16 and 7-(-i+j+k)=6. Then
which of the following points does NOT lie on P ?
1 @G,3,2) (2) (6,-6,2)
(3)4,2,2) “4) (-8,8,0)
Official Ans. by NTA (3)
(x+y+4z-16)+A(—x+y+2-6)=0
Passes through (1,2,3)
“1+A(2)=> 1= —%
2(x+y+4z—16)—(—x+y+z—6)=0
3Xx+y+72-26=0
A 10 inches long pencil AB with mid point C and a
small eraser P are placed on the horizontal top of a
table such that PC= \/g inches and

/PCB =tan"'(2). The acute angle through which

the pencil must be rotated about C so that the
perpendicular distance between eraser and pencil
becomes exactly 1 inch is :

P
éo'@
AQC__, < . 0B
5in C 5in
(1) tan'l[%j (2) tan"' (1)

e (1
(3) tan [3) (4) tan (2)

Official Ans. by NTA (1)

From figure.

sinf = —

J5

Stanf=

N |~

tan (0. + B) =2

tan o + tan 3 _»

I—-tano-tan 3 -

1
tano +—
2

l—tanoc(lj
2
tan o= —

o =tan' (Ej
4

E 1 2
18. The value of J. (%jdx is
AN E 2

=2

5n
Hx 2) 2%
(D 5 ) 7
3n 3n
on 4) 2"
3) 4 “4) 5
Official Ans. by NTA (3)
% : 2 sinx . 2
Sol. = J- (1+s1n x) T (1+sm X)dx

o 0 (1+nsinx) (1+nsinx)

I= J‘;%(ljtsin2 x)dx

n nl 3m
[=—+——=—
2 22 4
19.  Accircle C touches the line x = 2y at the point (2,1)
and intersects the circle C, : X +y +2y-5=0at
two points P and Q such that PQ is a diameter of

C,. Then the diameter of Cis :

(1) 745 ) 15
(3) /285 @) 415

Official Ans. by NTA (1)




Sol.

20.
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=2+ -1 +Ax-2y)=0

C:X+y +x(h-H+y(2-20)+5=0
C:xX+y+2y-5=0

S, - S, =0 (Equation of PQ)

(A 4)x — (21 + 4) y + 10 = 0 Passes through (0,—-1)
=>A=-7

C:xX+y -1Ix+12y+5=0

245

4
Diometer = 7\/§

2 X
lim is equal to :
Hz(Zn(n+1)x +2(2n+1)x+4} a

n=1

9 5
D v 2 eV

7

1
- 4)
(3)5 ()36

Official Ans. by NTA (1)

Sol.

Sol.

2 X

S=1lim
2= n(n+1)x*+22n+1)x+4

e h

~4(n>+3n+2)
s=l(l_ij=i
202 11) 44

SECTION-B

n+1

The sum of all 3-digit numbers less than or equal
to 500, that are formed without using the digit "1"
and they all are multiple of 11, is

Official Ans. by NTA (7744)
209, 220, 231, ..., 495

Sum = 2—27(209+495) = 9504

Number containing 1 at unit place

I I 1w
[[ S TS TS

Number containing 1 at 10" place

19 s 1w o

[ L
100 1\O

Required = 9501 — (231 + 341 + 451 + 319 + 418)

Sol.

Sol.

Sol.

7744

Let a and b respectively be the points of local
maximum and local minimum of the function
f(x) = 2x’ — 3x" — 12x. If A is the total area of the
region bounded by y = f(x), the x-axis and the lines

x =aand x = b, then 4A is equal to
Official Ans. by NTA (114)
fx)=6x"—6x-12=6(x-2) (x+1)
Point = (2,-20) & (~1,7)

: /

0 2

A= [(2x*=3x% —12x)dx +[ (12x +3x> - 2x*)dx
]
—1 0

4 0 4\2
Az[x——x3—6x2j +[6x2+x3—x—)

2 4 2 Jo
4A =114

If the projection of the vector i+23+f< on the

sum of the two vectors 2{+43—51A< and

A+ 23 +3k is 1, then A is equal to
Official Ans. by NTA (5)

AN=240+ 144 =207 4L +4 + 40

20A=100= A =5.

Let a, a,,....,a,, be an AP with common difference
-3 and bl, b,....., b, be a GP with common ratio 2.
12 and

Let ¢, = a_ + bk, k=12.,10. If ¢, =

10
¢, =13, then ch is equal to

k=1
Official Ans. by NTA (2021)
c,=a,+b, =a -3+2b =12
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Sol.

Sol.

a, +2b =15 (D
c,=a,+b, =a -6+4b =13
a, +4b =19 (2)

from (1) & (2)b, =2, =11

10 10 10 10

ch =Z(ak +bk)= Zak +Z:bk
k=1 k=1 k=1 k=1
2(2'0-1)

=£(2><11+9><(—3))+
2 2-1

=522 -27) +2(1023)

=2046 — 25 =2021

Let Q be the foot of the perpendicular from

the point P(7,-2,13) on the plane containing the

x+1 y-1 z-3 x-1 y-2 z-3
7 8 3 5 7

. Then (PQ)’, is equal to .

Official Ans. by NTA (96)

lines

x+1 y-1 z-3
Containing the line | 6 7 8 |=0
3 5 7

Ix+1)-18(y-1)+9(z-3)=0

Xx-2y+z=0
T+4+13
PQ= =46
o=

PQ’ =96

n) .
Let [E] denotes "C, and E} = [kj’ ifO<k<n

0, otherwise

(N 12 s.(8) 13
IfA = +
‘ ;[i]LZ—kH} ;[i]LS—k+J

and A, — A =190 p, then p is equal to :
Official Ans. by NTA (49)

9

A, =Z gci 12Ck—i +28: SCi 13Ck—i
i=0

i=0
Ak — 21Ck + ZICk — 2 . Zlck
A, -A, =2("C, - C,)=2(5985-1330)
190 p = 2(5985 — 1330) = p = 49.

Let L # 0 be in R. If a and B are the roots of the

equation X’ — X + 24 = 0, and o and y are the roots

of equation 3x’— 10x + 27A = 0, then % is equal

to

Sol.

Sol.

Official Ans. by NTA (18)
30— 100+ 271 =0 N ¢))
o —o +21=0 )
(1) = 3(2) gives

T a+2IA=0=a=3A

Put o = 3 in equation (1) we get

O —3L+20L -0

992 =) = xzé as k=0

Now o = 3A = k:%
a+B=1=p=2/3

10
oc+y=? = y=3

Let the mean and variance of four numbers
3,7, x and y(x >y) be 5 and 10 respectively. Then
the mean of four numbers 3 + 2x, 7 + 2y, x + y and
X—yis

Official Ans. by NTA (12)

3+7+x+y
==
4

5 x+y=10

TP x4y

3
\Y, =10=
ar(x) 2

140=49+9+x +y

25

X +y =82

x+y=10

= x,y)=0,1)

Four numbers are 21,9,10,8

Mean = %:12

Let A be a 3 x 3 real matrix.

If det(2Adj(2 Adj(Adj(2A)))) = 2", then the value

of det(A’) equal :
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Official Ans. by NTA (4)
Sol. adj (2A) =2’ adjA
= adj(adj (2A)) = adj(4 adjA) = 16 adj (adj A)
=16 IAIA
= adj (32 1Al A) = (32 1Al)’ adj A
12(32IAlY* ladj Al = 2° (32IAD)° ladj Al
22" 1Al IAF =2
AP =2" = |Al=+2
AP = AP = 4
10. The least positive integer n such that
(2i)"
(-1

Official Ans. by NTA (6)

i=+/—1 is a positive integer, is

(2i)" (2i)"

Sol. =
\n-2 n-2
=077 ()2
n+2 n+2  n+2
Q)2 27>

i
-

2

D7 i (-D2

This is positive integer forn =6
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