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Santosh Academia
Solutions to JEE (Main) - 2021

Test Date: 16th March 2021 (First Shift)
PHYSICS, CHEMISTRY & MATHEMATICS

Paper-1

Time Allotted: 3 Hours Maximum Marks: 300

Please read he nstruclions carelully, You are altolied 5 minules spacilically foe this
pUrpoES

1
2

Important Instructions:

The {est 15 of 3 hours duration,

This test paper consists of 90 gquestions. Each subject (PCM) has 30 guestions. The
maximum marks ane 300,

This question paper conlaing Three Parts. Part-A is Physics, Part-B is Chemistry and
Part-C is Mathamatics. Each part has only two seclions: Section-& and Section-B.

Sectlon — A ; Attempt all gquestions
Section = B : Do any 5 questions oul of 10 Questions.

Section-A (01 — 20) containg 20 muwlipde choles gueslions which have only one correct
answer, Each question camies +4 marks far correct answer and =1 mark for wrong
ANEWET,

Section-8 (01 — 10) confains 10 Mumercal bazed gquestions wilh answsr as numencal
value. Egoh gueshion carres +4 marks for correct answer. There i po negalive marnking.
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PART — A (PHYSICS )
SECTION -A

(One Options Comect Type)

This saction contains 20 multiple choice questions. Each guastion has four choices (A), (B). (C} and
(D}, out of which ONLY ONE oplion i cormect.

1. A conducting wire of length '/ area of cross-seclion A and electnc resistivityp 1s connected
between the terminals of a battery, A potenfial difference V is developed between s ends,
causng an elaciric currant,

If the length of the wire of the samée maténal is doubled and the aréa of cross-section is halved,
the resuitant current would be -

W 1 it
AMé— o B) =
{A) 4= B) T ia
JVA 1 VA
{C) FiPT) (D) 5]
Q2. An RO circuil as shown in the Tigane 16 deiven by a &S F
soUfce generating a sguare wave, The outpul wave dhhiid

pattem moniforsd by CRO would ook ciose o

o UL P AN

Q3. & block of mass m shides along a floor while a force of E

magnitude F iz applied to i1 al an angled as shown in figure. Ej“
The coefficient of kinetc iy, . Then, the block’s acceleration
‘a' is gven by -
(g & acoaleralion due o gravity)
{A) P eos 4 n [g- F eing | (B) F eost—u |'gq F eing |
m 1Y m ) m 1" m

F . Fo Fioe [ '
(G} Emsﬂ—u“ |- Ef.!m'nall v} -amsua-p,lg-ﬁslnﬂ |

G Four equal massas, m each are placed at the comers of a squara
. D, £ mg
of length| ) as shown in the figura. The moment of ineria of the G5 '
system aboul an axis passing through A and parallal to DB would

be .I"

(A 2w’ (B} m® g

(G} 3me’ (D) 3me? e im
A r .
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The velouly- displacement graph describing the motion of a wima™)
blevde Is shown In the figure, The acoeleration- |
displacement graph of the bicycle's motion is best described 50

by:
10 sim)
0 200 400
ajms ™ aims™
(A +i ! (B) Fima)
18! 18
. xErm % wfm)
0 200 400 0 200 400
o O e
18— 4 18]
2 2 b
wim) | ximi)
O 200 400 0 200 400

For changing the capacitance of a gven parallel plate capacitor, a dielecing malenal of dislecing
conetant K s used, which has the same area as the plates of the capacitor, The thickness of the

diglectric slab Is -:d. where 'd' |5 the separation between the plates of parallel plate capaciior

The new capacitance {C') interms of orginal capacitance {Ga) ks given by the following relation:

4+K 34K
A)C'= c B) C'= G
{] 3 o {:I 4|{ 1]

4 4K
&= c D) C'= c
T iR o b

A plane electromagnetic wave of frequency 500 MHZz is traveling in vacuum along y-direction. &1 a

parficular point in space and time, B = 8.0«10 "2 T, The valua of slectric field at this paint is:
(spead of light =3« 10°ms ")

k.Y, 2 a8re unit veciors along x, v and z directions.
[A] 24x % {m (B) 248x\Vim
{CYy-24xViIm {B) 2.6y Vim

Tima pericd af a simple pendulum |s T insida a M whan the |t is siationary. If tha il moves
upwards with an accaleraton g/ 2, the ime perod of pendulurm swill bea:

{A) ET (B) 3T
T ||3

G} —= D) J=T

r #ﬁ B y3
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Q9.

a1,

aiz

Q13

15,

The stopping potential in the contaxt of pholoeleciie depends on the following properly of incdent
glectromagnelc radafion;

{&) Frequency {B) Amplitude

{3} Inbeisity (D} Phase

A bar magnet of length 14 cm |5 placed in the magnetic meridian with its narth pole pointing
towards the geographic norb pole. A neulral point is oblained al a distance of 18 cm from the

centre of the magnet, i B, = 0.4G, the magnetic moment of the magnetis [1G =107"T|
(&) 2880107 T {3 Z2.880JT"
(CY 2880« 10°JT (D) 28.80JT°

A block of 200 g mass moves with a uniform speed In a hodZontal circular groove, with vartical
side wallz of radius 20cm. If the block takes 40 s to complate one round, the normal force by the
side walls of the groove is

(A) 28« 10N {B) 00314 N

(C) 9.859= 107N (D) 985910 M

The volume Y of an enclosire contalns a mixture of three gases, 16 g of oxygen, 28 g of nitrogen
and 42 g of carbon dickide at absolute temperature T, Consider R as universal gas constant. The
prassura of the mixture of gases is :

3RT BRT
WS ®av
BaRT 4RT
(= )

The pressure acting on & submarne i53= 10° Pa al a cerdain depth. i the depth Is doublaed, the
percentage in the pressure acting on the submanne would be
{Assurmne that atmospheric peessuene is1x 10° Pa density of water is 107 kgm 0= 10ms "

3 g
[ &) Eﬁ% {B) _EEH.‘.I%
200 200
{C) =g, oy 29,
) 3 (D} 5

The mazimum and minimum distances of a comet from the Sun are 1.6 10%m and 8.0 10"m
respectively, If the speed of the comel at the nearest point is 6+« 10°ms ', the speed at the farthest
point Is:

(A) 3.0=10°m/s (B) 1.5=10"m/s

(C) 4.5%10°m /s (D) 6.0%10"'m /s

A conducting bar of fenglh L is free fo slide on two v
parallel conducling raids as shown 0 the figure —— o
Two resisiors Ry and R are connected across the R, ® O

onds of the rails. Thare is a uniform magnelic feld
B pointing info the page. An external agent pulls
the bar ta the left at a constant spead v,

The cormect statermant about the directions of induced currents 1. and 1y lowing through By and R

respectively is;

(&) 1y i5 in anticleckwise direction and |3 1% i clockwise directian

(B) Bath Iy and |3 arein anticlockwise direction

{2} Both [y and |; are in dockwize directon

{00 1y Bs in clockwise direction and |, is in anbiciockwise direction

‘EE H;.-
®
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Q16. One main scale division of a vernier callipers 15 'a’ em and n” division of the vernler scale coincide
with{n - 1;|" division of the main scale. The least count of the callipers inmm iz

10na 10a
W ® 5

10a (-1
ks ®{on

Q17. A 25 m long antenna 15 mourded on an anterna tower. The height of the antenna lower |5
75m, The wavelength {in meter) of the sigral transmitted by this anfenna woukd be:
(M) 100 {B) 300
[C) 200 {Dp 400

Q18. The angle of dewation through a pnsm (s
minimum when

(&) Incident ray and emargent Ay are symmeatic o tha prism

{B) The refracied ray inside the prism becomes parallel to s base
{C) Angle if incldence is equal to that of the angle af emengencs
{0} When angle of emergence is double the angle-of incidence
Choose the cormect answer [rom the opions gliven beliw |

(&) Statements (B) and {C) are trug

(B Statoments (A}, (B} and (C) are true

() Only statement (D} is true

(O} Dnly statements (&) and (B} are rue

a19, For an electromagnetic wave traveling in free space, the relation bebween average ensergy
densities due o electric (L) and magnetic (L, fislds is

(AU, =W, (B) U, =U,
(G U =L (D) U, <,
@20, |Inthermodynamics. heal and work ane
(A Painl functions (B) Extensive thermaodynamic state vanablas
(G} Path functions {0} Intansive thermodynamic state vanzbles
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SECTION -B

{Numerical Answer Type)

This section conlains 10 quastions. The answer 1o sach guestion is a NUMERICAL VALUE, For each
question, entar the correct numerice! value (in decimal notation, trencatedirounded-ofl to the second
decimal place).

al.

Consider & frame that is made up of two thin massless rods AE and
AL as shown in the figure. & vertical force Pof magnitude 100N s 70

gpplied at point A of the frame. Suppose the force is Presolved |
paraliel to the arms AB and AC of the frame. The magnitude of the =]
resohved componant along the am AC (2 xM.

The value of x, 1o the nearast inlegar, iIs——————.

[Given : sin(35°) ~ 0.573, cos(35") - 0.819 1450 LRC
sin|110° )= 0839, cos(110" )~ -0.342)

The wvalue of power dissipated across lhe zener 3 Re=35(1
diode( V, = 15V | connected in the clrcult as shown in =~ " —AAAAN
the figure isx« 10" watl
The value of ¥, to the nearest integer, |§——-, 2oy I st B R=B00)
Im the figure given, the electne current flowing throwgh the 5 k01
K resistor |5 % maA The value of xio the nearest iMeger
I8 kil 3kiy

3

H
21V, 1k2

Im the logic circuit skhown in the figure, i inpul A and B are O to 1 respectively, then outpot at ¥
would he 'x
The value of ¥ 18§ e,

The resistance R =TI"'r.'nherE"." =(50+2)V and |1=(20+0.2}A The percentage emor in R is x'

9. The value of ‘=" to the nearest integer is
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A sinusoidal wvoltage of peak value 250V is apphed o a series LCR circudl, In which
R =gl = 2dmHand T = B0uF. The value of power dissipaied at resonant condition i3 %
kW, The value of x io the nearest integer iG-r————-

Consider a 20 kg uniform circular disk of radius 02 m. | i5 pin
supported at its cenbre and is at rast mitially, The disk is acted upon by
a constant force F = 20N through & massiess string wrapped around
its periphery as shown in the figure. Suppose the disk makﬁs n
number of revolulions lo alftzin an angular speed ol 50 ad 5!, The
valua of n, 1o the nearest integer, s -

1Given ; In one complate revolution, tha dlﬁh rotales by 6.28 rad | hi

=20

The first three speciral of H-atom in the Balmer saries are given &, k..», constdering the Bohr

atomic model, the wave lenglhs of firstand third spectral I'snasi :- are retaled by a factor of

appraximately '« =10,
The value of x, to the nearest integer, is——

A finge width of B mm was produced for iwo gils separated by 1 mm apart. The sdéreen is
placed 10 m away, The wavelengih of Bght used I %' nm

Thea velde of &' to the nearast intsgar is———.

: ; paT: e After collision
axiz, hita another ball of mass 20 kg which is at rest. ARer coilision,

thie first ball comas o rest and the second one digntegratas into
two equal pieces, Cne of the pieces starts moving along Y- axis &t
a spead of 10m's. The second plece sltarls moving al a speed of
20mfs af an angied (degree) with respect ta the X —axis

The configuralion of plecas ater collision is shown in the figure

The walue ol § o the nearast integer I5———.

o

& ball of mass 10 kg moving with a velocity 1043 ms 'along X - g
|
'
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PART -B (CHEMISTRY )
SECTION -A

(One Options Comect Type)

This saction contains 20 multiple choice questions. Each guastion has four choices (A), (B). (C} and
(D}, out of which ONLY ONE oplion i correct.

O1. Among the [ollowing, the aromatic compounds ara:

—_— s
-

=Y ay
() £ F—CH, (8) | I
l""n._f o
PR .'"_'
|'I||I i\ 1 i
@ ¢ N RS
A
Choose the comect answer from the lollowing oplions;
(&) (B), (C) and (D) ondy {B) (&) and {B) anfy
{ChiA), (B} and (C) anly (D) B and (T andy
Q@2 ye oH He, P
g .-.L’:I |= E.
o 20% H PO, i IEH;:-;EI:_IJH
JGEK (Major Praduct) .~ (Majar Product)
The producis "4 and "B" formed in above reactions are;
) CHy CHy (B} CH; CH,
i Jml
A - | 8- | A= B -
©) CH, cH, (D) CH, CHy
I 1 |
A= | B - | A= B - |
Q3. {P
O—
o~ HJ_H P, i} DIBAL-H, Toluens, - 78°C _ ”
B | i) H,O" (Major Product)
R.:-tt'_.-"' ""h-.;'.-"-'."'-

The product “F” in the above reachon s
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-.-..__ .-""'\-\‘ "'-\.H_EH'D ...._._‘_" "'-\.\_\_HH .-"-""\-.E:DE}H
(A | (B}
""ﬁ\::-..___!---\.\,__ s b L % o

- o
0
| OH
O—C—H
© f,lh_\_: (o) L” ﬂ\ ‘T’ TCHO
UL N ANF

Assartion A | Enal form of acetons [CH,COCH,| exists in <0.1% quantity. However, the enol
form of acetyl acetone [CHCOCHOCCH:] exists in approsimately 15% guaniity

Reason R ; Encl form of acetdacatons is stabllized by intramolecular hydrogen banding, which is
net possible inenol form of acetone,

Choose Lhe correct slateman:

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

{B) Aisfrue but R is false

(C} A is false but R is frue

(D} Boih A and R are true but R iz nat the corect explanation of &

Match List = | with List = |1

List -1 List-11
Industrial process Application
{a) Haber's process {iy HWOy synthesis
{b) Ostwald's process {iiy) Aleminiem axiraction
{c} Coniact process {iif] KH; sythesis
{d) Hall-Heroult process {ivh Ha30y, synthesis
Chopsa the cormect answer from the oplions grven below:
(A (&) (). (o)), {e)-(v). (d)-(1) (B) (@), (o0 (chi), (d)-(in)
{C) (a)-(iEk ib-{wv} (c)-0i) (di-in {0} (ak-fim), (B0 (ckiv), (di-{ii)

Given below are two stalement: one is [abelled as Assarliocn A and the othar is labellsd as
Reason R

Assertion A Size of Bk ion is less than Np'" ion.

Reazon R, The above s a consequence of the lanthanosd confraction.

In the fight of the above statemants, choose the correct anawer from the opfions given  below:
{4 Bath A and R are rue but R kg not the commect explanation of A

(B Az true but Risfalse

(G} Both A and R are true and R is the correct explanation of &

(D) A iz falze but R is thee

Grven below are two slatements:

Statement | © The E” value for Ce™ [/ Ce™ s+ 1.74V

Statement Il : Ce is mare sizhle in Ca*’ state than Ca™ state

In the Hght of the above statements, choosa the most appropriate answers from the opbions given
below:

(A Statament | is incorrect but statament Il is correct

{B) Statameni | is correct but statement Il is incorract

{C) Bolh staternant | and statament Il ane correct

{0} Both statement | and statameant Il are incorrect
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Q8.

Q10.

Q1.

aiz

a1l

Which among the following pairs of Vitaming is slored in our body relatively for longes
duration?

{&] Thiamines and Vitamin A (B) Ascorbic acid and Vitamin D

{C} Thiamine and Ascorbic aod {0} Vitzmdn Aand Vikamin D

Which of the foliowing is Lindlar catalyst?
{A) Partially deactivated palladised charcoal  (B) Cold dilute solution of KMnO,
{C) Zinc chionde and HCI {0 Sodium and Liguid NHy

Given befow are two siatements: one is labelled a5 Assertion A and thas other is labslied a5
Reasons R ;

Assertion A: The H-O-H bond angle in water molecule is 104.5°,

Reason R : The lona palr- lone palr repulsion of electrons is higher than the  bond pale- bond palr
repuision

In [he light of the above slalemaents, choose the correct answer from the opbions given below

{A) A is falze but R is irue

{B) Bath & and R are true, and R is the correct axplanation of &

{ChAig true but R is false

(D) Boln A and R are frue, bul R is not the correct explanation of A

In chromatography technique, the purfication of compound s indepandeant of;

{A) Prhysical state of the pure compaund {B) Salubility of the compound
(G} Mobiiity or fiow of salvent system {0} Lengih of the column or. TLS plate
The type of pollution that gets increasad during the day bme and in the presance of O, is:
(A B rain (B Cradiging smog
{C} Haducing smog {0} Global warming
OH
MFa '
| ey

-___..r’__i-'-""‘x\_\_h NHN':':. HCI L r‘f J

O —ne = |

273- 278K G

Y Major Product
In the above chemiiai reaction, intermediate "X and reagent / condifion "A" ara:

rilzc.'l- Tﬂ;-
{AJ I : |:E} :, e : l
¥ - |+ A= HO/MNaOH X = ||+ A= HOINaCH
¥+
T;cl' Tﬂz
{C) = 0} =
X = |1 &= HO/A X - |+ a- HOla
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Match List = | with List -l

List—1 List—1
Mame of oxo acid Oxidation state of "P"
{a) Hypophosphorous acld HH + 5
{b} Orthophasphorc acid {ii +4
(e} Hypophosphoric acid {liiy =3
{d) Orihophosphorous acid {iw)y +2
fv) +1
Choosa the cormect answer from the opbons given bedow
LA (@) = (v), (b=(iv), (di), (d=(ei) (B (@), (b)) (chLit), (d)e(hi)
{C) {ah -(iv), fbiv), (el-di), {d)-(ui} (D) {ah - v} (b)-). (chi), {d)-(i)
Which of tha lollowing reaction DDES NOT Involve Holfmann bromamide degradation?
o
[l
o EH? o NH.I Er?. MalH ..-:_"'..-:-\-"-u\. __CHJ NH;
w [ | ﬂ/
q}ﬁ,—* t‘\'::.-f
i
N U |} Br,. NaOH / H° " CH—NH
i = "‘H/EH’ B WH, / A = J/ i
1 o
s Iy LiAH, ! HO I S
]
JL - _NH
) T ¢ i) NH,, MaOH = *rf"’ 2
S / i) Br, NaQH e
At LCN i) KOH H,0 e,
© | I __ - L il
%{ i) Br., NalH S

Grven below are twa slalements
Statement | ;. Both Call,.6H,0 and MgCl;, BH,0 undargo dehydration on heating
Statement Il : Bel is amphoteric whereas lhe owodes of olber elements in he same
group are acidic
I the kght of the above statements, chocse the cormect answer from the oplions given  Delow:
{&) Sistermnant | is false but statemeant B is frue
(B) Smatement §is true but statemeant 1l is false
{C) Both statement | and statement Il ara false
{0 Both statermant | and statament Il are rua

A group 15 element. which s a metsl and forms a hydride with strongest reducing powear amang
group 15 hydrides, The element is:

(A) Bi (B} Sb

{C) As D}y P

The process that involves the ramoval of sulphiur from the ores |15:
{A) Smaelling {B) Leaching
() Refining (D} Roasfing
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Q19. Given below are two slalemenis:
Statement 1: HO; can act as both cxddizing and reducing agent in bagic medium,
Statement l:  In lhe hydrogen economy, the energy is fransmilled in the form of dihydrogan.
Im the fight of the above siatemenis, choose the correct answer from the options given below
(&) Both statemant | and staiement Il are false
{B) Siaternent | is false but statement I is irue
(G} Bolh statement | and statament Il ane trus
{0 Statement s true but statement 1l is falsa

Q20. The functons of antihistamine are;
(&) Analgesic and antacid {B) Antlallergic and Analgasic
(G Artacid and antiallergic (D) Antiallergic and antidepressant
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SECTION -B

(Humerical Answer Type)

This saction containes 10 questions. The answer 1o sach question is & NUMERICAL VALUE. For each
guestion, enter the correct numerical value (in decimal natation, trencatedirounded-off to the second
decimal place).

ar.

ain.

A certain element crystallises in a bee fattice of unit cell edge length 2?.;. If the same element
under the same condilions crystaflises in the foo lattics, the edge length of the unit call in A will
be . {Round off io the nearest Integer),

[Assume each lattice point has a single atom]  [Assume /3 « 1.73.42 « 1.41]

Mn0; +BC,O] +cH' — ¥Mn” + yCO, + zH,0
If the above equation is balancad with integer coefficients, the value of cis
{Round off 1o the nearest Integear),

Two sails A;X and MX have the same value of solubility product of 4,010 ", The ratio of their
SLAK]) _
SIMX]
{Round off ko the Nearest Integer).
Complete combustion of T80g of an organic compound provides 420 g of CO; and 210 g of H;O.

The percenlage composilion of carbon and hydrogen in organic compound (s 153 and
respectively, (Found off 1o the nearest Integer).

A 6,50 molal solution of KOH (sq) has a density of 1.89 g em™ The molarity of the solution
is mal dm” (Round off to tha nearest Inteqer).
[Atomic masses | K = 38,0u, O = 16.0u, H= 1.0u]

AB is 10% dissociated in water ta A and B The bodling point of a 10.0 molal aqueous solution
of ABpis________"C. (Round off to the nearest Integer).
[Givar : Molad elevation constant of watar K = 0.5 K kg mol |, boiling polnl of pure water = 100°C)

For the reaction Alg) == B(g) al 495 K, AG" = -8.478k) mof ", If we starl the reaction in a dosed

cordainer al 495 K with 22 milimoles of A, the amount of B in the sgquilibium modurs is
millimcles

{Round off io the nearest Integer). [R=8.314 J mod '"Klin10= 2.303]

The equivalents of ethylene diaming required to replace the neulral ligands from the coordination
sphere of the rans-complex of CoCly 4NH: s
{Rourd off to the Maarest Infeger).

The decomposition of formic acid on godd surfacs follows Tirst order Rinetics. If tha rate constant at
300K ls 1.0:107" § L and the activation energy Ea = 11.488 kJ mol ', the rate constant at 200 K
is <107 5 . (Round off 1o the neares! integer),

[Given B= 8314 Jmal 'K ']

When light of wavelength 248 nm falis an & metal of threshold energy 3.0V, the de-Broglie

1]

wavelangth of emitted slectrons (5 A
{Round off to the nearest Integer). [ Use : 3 =1.73,h=6.63= 10" Js

m, =91 10 "kg:c =30 10°ms &Y =16+ 10 ]|
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PART —-C (MATHEMATICS )
SECTION -A

(One Options Correct Typa)

This sechon contzins 20 multiple choice questions. Each question has four choices (&), (8], {Chand
{00}, out of which ONLY DNE oplion is corrach.

|1
o1, Let a complex number z.|11 = 1 satisfy log |, | lzl s 11; =2 . Than, the largest value of |z)is equal
uill_l.l‘ll_-l] |
1 u ER
(A) & =0
(€} 5 {Oy8

a2, Considar three obserdations a. b and © such thal b=a+¢c. If the standard daviation aof
g8+ 2 b+ 2 c+2isd. then which of the following is true?

{A) b* = 3la* +¢" )-0d’ (B b =a® + o+ 2"
(€1 b° =3[a" +c" + (D) b® = 3(a” + * |+ 9

Q3.  The number of elements in the sel | x= R i(|x - 3||x + 4| = B} s equal to:

{A) 3 8] 1
{Cra {0y 2

0. The range of g« R for which the funclion
fixl=(da-3}){x+log, 5]+ 2{3—?}:0’:[ % IEinzl. % ],x:lnn,ns M has critical points is:
(A {0, -1) (B)1-3.1)
4
{C)[1=) (D) | —-E-.zﬂ
Q5. It far xe |'EI.% |.1ng,nsmx Flog,, cosx = ~Tand . |og,, [SNx 4 Ccosx) = %[Iﬂg...‘—i].n =0, than the

value of 1 is egual to

()16 (B 12
{C}9 (O} 20
Q6. Lelthe funclions | R — Rand g: R — R be defined as
[ 242 ®x<0 | = Pl |
fx)=4" " nd 1 M
{x) |- %, :{sﬂa afx) F3n-2 =xx1
Then, the numbes af points in R wheee | fog)l x| is NOT differentable is equal lo
{80 {81
<)z {0y 3
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Q7.  Let the position vectors of hwo points P and O be 3i - j = 2kand | + 2] - 9k respectvely, Let R and
5 be two paints such that the direction rations of lines PR and QS are |4,-12)and {-2,1-2),

respectively. Let ines PR and Q5 intersact at T, If the vecior TA is parpendicular to bath PR and
05 and the length of vectar TA is /5 units, then the modulus of a position vectar of A is :

(A) 227 (B /482
(C} 45 {0y 71

o8, If v=vwix| is the soluion of the differential eguation, 3;’: F2ylanx = siny, '..'[-; ]-{]. then the

rmaximum value of the funclion v| ) over R iz equal 10

1 1

A 5 B3
15

{C} i {0} 8

Q9. Letavector ai+[ljbe obtalned by rotaling the veclor 430+ j by an angle 45° abaud the orgin In
counterclockwise direction in the first guadrant, Then the area of iiangle having verlices
(o fi ). (0 and (0,0)5 equal 1o

() 22 (B) ;
1
1 (D)
J2

5 L
Q10. If nis the number or irrational terms In the expansion of [3 A +5-ﬂ] . than (n— 1) kS divisibla by
a7 {B) 30
{Cie (D) 26
i1, If the three normals drawn to the parabala, v - 2% pass through the palnt {a,0)a « 0, then "a’
miu=l be greater Han
1
Al — B)1
{A) 5 (B)
1 i
Cj — 0} -t
{C) 5 (D}
a1z, If for a > 0, the fest of perpendicutass from the points Ala-2a3)and B(0,4.5)on the plans
1%+ vy + Nz = dare poirds C1O,-&-1) and D respaciively, then the fength of line sagmeni COD s

equal b
Ay a1 8) 431
{C) J&s {D} /55

Q3.  The number of roots of the eguation,
(81" (81" = 20in the interval [0, n]Is equal to-

1A) 2 1By 8
{C)a {op4
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Q14,

Q5.

Q16.

Q7.

Q8.

a1a.

Which of the following Boclean expression is a tautology?
{A){prg)—=+(p—+q) (B){pra)«(p—+q|
{C}prg)alp—+a) O} [pag)v{pva)

The iocus of the midpaints of the chord of the circle, x* + y* = 26 which I3 tangent o the

hyperbola, =t a8

g 18
'I'HHRJ I,’I_a-l:" 9:‘:'114?;_{3 {E‘J{:ﬂ] I"I'I]I 9:‘:'151{1 =0
(C) [+ 7} — 9 —16y" =0 (D) (% ¢ 7| —16% 4 Gy? =0
Let A=|' '|l1 v—1. Than, the system of linear equation A'.x‘l— 1E|.;hzl.-r.-
B e - v led
(&) Infindlaly many solubons {B) Mo solution
{2} Exacty wo solutions {0} A unigue salubion

" .lr
Let [«] denote greatest integer less than or equal to x. If for ne M(1-x+x’| =3 ax' | then

an. | )

4 LI

Ya. +4 % a,, isegalto:

i
1A 1 {Bin

3 f ' Y
Let 5, -?“_.:t'an"i 2”-“"'? 51 .|.Thran lim 5, is equal lo
-3 e

(G} tan' (3] ) 5

=X _y¥+d T2

Let P be a plana |x + my + nz = 0 cartaining the ling, . N plane P dividas the

2 3
fine segment AB joining points Al-3.-6,1)and B{2Z4,-3]in ratio k : 1 then the value of k is equal
fo
(A 4 (B) 2
{C) 1.5 oy a

A pack of cards has one card missing. Two cards are drawn randomly and ara found Lo be
spades, The probability that the missing card | nol a spade, |5 .

2 ¥
A T {B) BT

3 a9
(€} 3 {0} %0
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SECTION -B

{Numerical Answer Type)

This section conlains 10 quastions. The answer o gach quesiion is a NUMERICAL VALUE, For each
question, enter the corect numerice! value {in deamal natation, tnencatedrounded-off to the second
decimal place),

Q1. Conmsider an anthmetic seres and a peomefric seres having four initial lerms from fhe set
{118, 2116.26.32.4] . Il the last tarms of these seres ara the maximum possible four digit
numbers, then the number of common terms in lhese teo series is egual to..........

Q2. If the normal to the curve yl:|=]'|:2t’-151+1ﬂ1utat a panl (ab)is paraiel to the line

2

¥+ 3y =-5a=1then the value of ja+ Bisequalto ...

Q3. Let f:R—+Rbe a continuous function such that Fx)+flx<1)=2, for all xeR. If

(| 5
|, = jfixjdeand |, = J'H_:]d:. then the value of |, + 2|, is equal to........

Q4. Lot the curve y = y|x}be the solution of the differential equation, % = 2{x+1). If the numarical
48
value of area bounded by the curve y = vix|and x-axis Is i than the value of w15 egual

1
= +
Q5. Lel 2 and w ba bwo compled numbers such thal m=22-2zx+2 |h|=1ﬂl‘ll:i Hefw | has
mlrirmurm value, Then, the mirerum value of ns W forwhich o 15 real, I8 equat o

Q6. IFlmS EORXTE o ihanpebecis eguetioi... .
€0 ESEINX

Q7. Let 1:(0.2) »Rbe defined as f{x'r~h:gq|.1nlan|1;—“\|]. then. tim 21 1| 2 o) s

Q8.  The tolal number of 3 x 3 matrces & having entries from the sel | 0.12,3) such thal the sum of all
the diagonal entries of AAT 59, |5 equal ...,

[-30 20 &6 Fg F & 1 NS
@, Let P=| 00 140 112 and A=|-1 - 1 le'lﬂre u.=‘“2 2 and L be the identity
120 80 14 | 0 —u —wm+ |

matrix of order 3, i the determinant of the matrix (P AP -1, :I" ig wo” | then the value of o is equal
Q...
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Q10.  Lel ABCD be a square of side of unil length. Let a circle G, centered al A with unit radius Is
dranwn, Another clircle Co o which touches C; and the linges AD and AB are fangent fo i, is also
drawn. Lel a tangant line from ihe point C 1o the cgrcle C: masl the side AB at E. if tha length ol

EB is o+ /3 , where aj are integers, then o + B s equal to,.....
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Santosh Academia
Keys to JEE (Main) - 2021

PART - A (PHYSICS)

SECTION -A

D ] R a.

D D . € 8.

A 10, B 11. Oy 12,

C 14, A 5. D 16.

A 18. B 19. B 20.
SECTION -B

164 2. - 3. 3

5 6 4 7. @

G 10, 30

PART -B (CHEMISTRY)

SECTION -A

D 2 © i D 4

) B. B T. B B.

A 0. B 1. A 12,

c 4. D 15. B 16.

A 18. G 18. L ¥ 20
SECTION -B

a3 2. 16 3. Al

g 6. 106 7. a0

10 0. 9

Head Oifice: Santosh University, Mo |, Sanrosh Magar, Praap Yihor, Glinziobad,
Branch Odfice: J-10, Anket Arcade. RO Ghaziahad
Phone Mo, 9311441940, 930 242354

0 0. o o7

15

oy IO O = I e g -




JEE-MAIN-2021 {16 March-Firat Shift}-PCM-20

PART -C (MATHEMATICS)
SECTION -A

B A 3. D
B . B 7. D ;
i B 10, D 11. B 12,
13, o 14, A 15. B 16,
17. A 18. A 19. B 20.
SECTION -B

1 406 16

4 4 1
g 36 10 1
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Santosh Academia
Solutions to JEE (Main) - 2021

PART - A (PHYSICS)
SECTION -A

R pf
When the lenglh of the wire of the same material |£ doubled and the area of ooss-seclon |s
EI' i
Hatvegr = P120) _dpt .,V VA

(Af2) A R 4pf

R:ﬂ '—}l,:E'ﬂ

The capacitor will be repeatedly charged and discharged due (o alternating source,
During charging Process

a=c~¢l1-a'“'»

== Change an the capdcitor, and

I-
Vo= g -, I‘I i = Potential difference across capacifor
During discharging Process

Q=080 |1-ah

= Charge on the capacitar,

N=mg-Fsind.......[ 1) My _
According to Newton's second law we can write | Fang
ma = Feosd—u, N -
; F cosil
= ma=Foosf -, ( mg—Fsinf ) =%
F T
= —l:n;:.“-li—u“[g——smi! |
m m 207k
iy e Y Em
tl'.'l..=m|.|]} -I-ml:ﬁ-'b —mllﬁ-l‘xz nt_::?n...._._-....-_._ﬁ
= gy = 2m i mit = 3mi? M 0
ml-— ........... &M
Mo f
N
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|16+% i 0<x=200m
W= &
60 it 200m < x < 400m

i i alms™)
_dv_udﬂ_LE[tmE] i 0 < %< 200m
-2 v = 1Bl 10
- I|||:| i 200m < x <400m
”g_i'l if 0= % =200m
sa=il’ 25) 2 i
o i 200m < % <400m b
0 200 400
e Ak A Ak ARG, A A
G = — o L. ]
7 ¥ ﬂd 3 £ -': _Ll:-
3 I ﬂd"-q- — - et
A dg A d k —
£, = B e =40, . e Gy
—!_E B

Since capacitors G ard C; are in series, 50
¥ 3 1 1 _3+Kk c 4k

syt ol it

1
E 0, G WG 46, © %G - ka3

.::E:.Eal:ﬂd.’i'ﬂm

Az we know That direction of propagation of wave is Ex«B=¢ ,s0 E=—x , hance

E=-24x V/m
T2 | —
e
When iifl is stalionary, then g, =E|_5:.-r=1~ﬂ\[_T
B
. . . . ig 25 (2
When lift s moving up with soceleration gf2 | then g, = 5 0T = 2:&— J;T

The slopping potential in the context of photoelectic depends on frequency of incident
glectromagnetic radiation;

_Zm)  r  pM
W{E L) VTP g

3
an(d? +r' B, 04107 (373373 )10
i = = —
Hy 0
== M = 28815410 °JT ' = 2.880JT '
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. 2ei o 02x4xn'x02
; ' -3 - L . —————
M. FemuR m[TJH 02 98595 10°N
12, Using Concept of partial pressure, we can write
n,HT AT nRET
P =Py, Py, +Peg, = 0 ﬁ‘: s
_RT(16 28 44 OSRT
-r- (2.0
WoLaz EE- 44 AT

b i=2F -P,

=

_p

Loand P, =P, + Zpgh=F. + 2pg ¥
a9 g
—.E:-."LF":F';,—F.=F':|-F',

P
13. P,=F, +pgh =h=-

Fr“:-.'lﬂﬂ:%%

. B
= % INcrement in pressure =

14, According to conservation of angulpr momaentum , we can write

kR
TS T A =ﬁ=%rﬁg 10* =3« 10" m/s
r b

15, Since magnelic flux linked with loop containing Ry decreases with time |, so
B., =+B. 0= [ k|, hence current 1, in R, will be clockwise
Since magnatic flux inked with loop contaiming B increases with fimea | so
E,,__ . ﬁ-_,“, -| IE'}. hence current |3 in B will be anti-clockwise

{n-1ja a 10a
= — i = ——
n n Li]

16, Least count of the calliper = 1MS0 -1Y5D=a-

mim

b

17, Helght of Antenna ——4-=~.'r.=-f.h=4a25=1ﬂ{lm

18.
Basie Fact

1 B* 1
19, W, = U, =—g,E? = — because ¢ = 2
K g 1|II;|,,|:
20. In thermaodynamics. heal and work are path function
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SECTION -B
1. Led the magnitude of componenis along AB and AL are F, and Fy respectively, such that
P+F+F =0
Using Sing Rule we can write
F _ F p Pain[180" - 1107 |
sin[145°) sin(70°) sin(145°)  °  sin|110° 35"
s F*s-nl[i 10")
7 8in[110° |cos(35° | + cos{110° Jsin| 35"
100= 0.839
=F= H
T D939« 0.819-0,342= 0.573
oS R . SR T TRY

0.762041- 0195966 (.573075

Hence components of alang AB and AC are P —F, and —F, respectively

T 1 15 1 R.=35() I
3 |=—=— H-d =—=—A fi l I
: T i
j—|.-|_—l_l-i
5§ 30 Fav R =900
P, = V|, = 16= —~ 0,5 Watl ‘L
21
3 | = 3MA
7=10°
4,
0 0
A + 0
C 1! 1 :
B> 0
AR |A 2 02 AR 5
5 Ay A % =200 = 2 % 100=5
R |_|F | 50 20 n:' Emor =g " 100" e
(Vo) |H
(M) \Jz!  2s0x250 .
G. Pawar = R - R - mE = Z906.25 wall =4 kW
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FR._FR 2F 2=20Q

LL:———,':—:_:‘EU‘HI:”S?
I mR mR 20«02
2
. 2 I " %
IIEI:IIJ;"E"F.“:iH:l :ll'l:E—: H :n=£=—5l-:l—59-—=1‘9.9ﬂ45=2|]
i o Az 28 4- 31410

& T B =5
o [ 2
v Rl s) 2 —x E..».

s, [ il [ < 8, st [ 1 1 =9=
" Rr T4 1mx : 1512 = 15«10 n=3 |I'.|*

2 %) e

n=1
W 3 L] 3
8. .%’ — f;;’ 10 1":31 B 64107 m - 600nm
Using Consarvation of linear momentum along X-asix , we can write
v, 1043 3
m m, costh == cosh : - 8 = 30"
alslel v, 20 2

PART -B (CHEMISTRY)
SECTION -A

CH2

Hm-'a'.ﬂ:mzm: because of one sp” hybrid carbon, alsa no complete delocalisation

It s aromalic: has 6z electrons

o
3 ‘H' r
5! I I.'
'|I". i

T

I Isg_mﬂnﬂt; has 6z eleclons
il

0 I
1 .'l|I
LI

It has 4n elecirons., so0 anti-aromatic
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i + CH CH
CH3 OH CH3 OH3 i 4 3
d‘){ H+ \'fl_\_\_\-\ ._‘l ..-___ -\.\_\.\ .H, -""\-.\_\_\_
() — () =)=
""'h.._\_\‘_.-"'- '__..-" 'Hgﬂ H“'-\_\_\_b__, "‘--\._\_E__.ﬂ""l

Major
Product
This is E1 alimination.
CH3 Ci i
e . S
[ ~ (CH.).COK | |
H"-\-\.-"" ”'HM____.-"
Major
B

This is E2 ellmination. With bulkier base ke (CH, |, CO° Hofmann product is formed as major
product.

DIBAL ~ H at low lemperature in non- polar solvent, followed by hydrolysis reduces esters 10
aldefhyde and by product is alcohal,
L

c,_ﬂf{; OH
f [
| |
.~/ (i) DIBAL -H Toluene, - 78°C rc’:f’“““l ﬂJ/\EHD
-
=mr )
Pw @ HO NN
3 Major Product
B

Ernol form of acetone exisis in less than 0,1% quantify , since its #s keto formi is highly siabla. But
in case of acetylaceione, enal form iz stabilised by intramolacular H- bonding, so s guaniiy
increasa (o approximately 15%
H- barding in ancl farm of aceldacetons,

5 Intframalecular H-bond

= g S

| |
HzC—Cs .C,
yC CHg

{a) Habear's process s used for synthesis of NH;

(b Cratwald's process is used to synthesis HNG:

(e} Contact process is usad for synlhesis of H-S0,

{d}) Hall-Herouwlt process s used for extraction of auminium,

Size of BK™ ion is less than Np'™ ion, since Berkelium (Bk} lie beyond Neptunium (Np) in actinokd
senes and the size varaton here is because of actinold contraction,
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E" value for e | Ce™ is + 1.74 \ which suggest thal Ce® is strong oxidant reveriing 1o its
common +3 cxidation state, So Ce™ |s more stabie than Ce'*

Fat soluble vitamins are stored in our body relatively for longer duration as compared o waler
soluble vitamins.

Vitamin B and C are waler soluble,

Thiamine is vitamin B1 while ascorbic acid is vitarmin C.

Witamin A-and vitamin O-are fial soluble, 3o stored in our body relativaly for fonger durabion,

Partially deactivated palladised charcoal is Lindlars reagent.

H:0 has tefrahedral geometry and bent shape with bond angle 1045 which is smafler than

108.5", it is because of presence of two lone pairin H; 0.

Purification of compound s independent of physical state of the pure compound in
chromatography technique.

Formation of pholochemical smog which is also known as oxidizing. smog fakes place in
prasence of sunlight and J..

+ o
MNHz NzCl OH
r ” MalG, , HE r“ﬂ HiDid S
——— B -
"“:3,,_,,-" 273 -2TH K i J |4:Q_J
X Major Product
O.5al P
Hypophosphorous acid = HyPO, +1
Orthophosphoric acid  — H:PO. +35
Hypophosphoric acid = HoP50x 4
Orthophosphorous &cid — HaPOD4 + 3

R - CONH, 4+ Br, + 4NaOH —- +R - NH, + 2NaBr + Na,C0, + 24,0
This reaction is Hoffmann bromamide degradation in which amide converled o 17 amins.
Here, optlon 2 does not involve Hoffmann bromamide degradation

Hydrated halides of group 2™ Ca onward undergo dehydration an heating but hydrated halide of
Mg i.a. MgCl 8H;0 does nol undergoes dehydration on heating bul undergoes hydrolysis.
BeD is amphoteric while other oxides of group 27 are basic is nature.

Bismuth (Bi) Is @ meta which is group 15" element, its hydride is BiH; which is strongest reducing
agent due to lowest thermal stability,

Roasting s process in which sulphur |5 removed as 50, gas from sulphide ores on heating in
excess-of axygen,

H:0; can act as both oxidizing & reducing agent in both acidic & basic medium,
In hydrogen economy, enérgy is stored & transmiied in farm ol dibydrogen.

Ardihislaming are antacid and antiallergc.
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SECTION -B

i3
1. Edge length in bog, a; = 27 A
Let, Edge langth in foc be a; A
Mow, same element cysiallises in beo as well as fog,

a,ej}rér.—?a,

=}
g = 200 =it = —L,
: 22
5 &
8o ——a, = —a
47 22
ﬁgﬂ?:i
4 242
a, = 33,134
Nearas! integer is 33.

2. The balanced equathon 1%
2dnQy = EGEOE' +16H" — » 2Mn™ + 1000, + 81,0
S0, value of ¢ = 16

3. Solubflity product of A_X = 45}
Where , 5 is solubility of salt A, X
Solubflity product of MX = 5]
Where , 5; is solubility of MX,
457 = 4x 107"

5, =10"'M

3i=4x10"

S, = 22 10°M

Sa, B 1':'_1._._ ]
8., 2=10

4. Moles of carbon in organic compound = Moles of carbon CO,
420

—— males
dd
A420
Mass of carbon In organlc compound = v L
=114.54g
Motes of hydrogen in compound = moles of hydrogen in HaO
210
M, =2% mides
18
Mass of hydrogen = Eﬁ%g
=23.33g
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23,33

TolH= =100=3.11%
50

Mearsst infeger 15 3.

6.5 rmalal solution means 5.5 moles of KOH s 1kg (1000g) of salvent {Hyl)
Modes of solute | ng = 6.5
Mass of solute , Wy =65+ 66
=364 g

Mass of solvenl. W, = 1000g
Mass of solution = 1364g
Val = 13264

ume of =olubion = ——ml

1.85

8.5
TE?E‘#WWM
1.88
= GM
m = 10 maolal
K, = 0.5 K kgmal’
Using : AT, =1 K;m
El'ld a = i
n—1
n for AB;is 3,
a=01
i—1
0l ——
i
=12
ATy =1 20610
= 670
5o, boiling pont of solution = 100+6
= 106°C

Mow; molanty =

AGT = - BATE kN mal

Lising

AG® = - 2,303 RT log Ka

~ Q478 « 107 =- 2303 « 8,314 « 405 log K,

1= log K,
¥, =10
Hera, for given reacton
K, =K,
Adg) =t Bia)

Imitizl 2 mmuol -
Ategquilibrium 22 - wmmial xmal
Lt Wis volume of containes

)
k= v =10

23 -
W
®

=10
22
¥x.=20

5o, mmal of B at equilibrum ara 20,
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B. Complex Colly4MH, s represented as
[CoCl{NH: ) )C
Hera; 4 NH, are neudlrsl monodentate ligands
50,2 equivalents of ethwiene diaming replaces 4MH; since, athylens diaming
is didentates lgand.

9. Ty =300 K K= 110" g
T;= 200K Kz=7
Es=11.488 kJ / mol
Lising Armhenius equation

K, E= [TJ—T,|-|

K, E.mﬂﬁ‘; 1T, )

K, 11.488=10° -100 |

log —=5= A 7l
107 2.303=8.314 | 6«10
K.,

[ Pkl |

ng'

K:

=107
10°?
K, =10"s"
K, =10=10"s"

0. KE=i{-#,
by =3aV =3 16«10 0=4.8210"7J
he  B63=10 " =3«10°

St J=008«10 " 1=8=10"4
v A 24810 i
KE=8x10""-48210"® =32x10"4
Now using,
h
3 i
yeKEm
BEI-10H _ 14 . p
E m - .E_E_'E:_Jl_ﬂ__.m QBF=10"m =8.T4

A
NI A2 0 B G ini0 " 7B 10T
So; nearest integer 59,

PART -C (MATHEMA TICS)

SECTION -A
2 |
(] II
1 log,, 7 =2
lz|+11 _1
- - o |21
(tz|-17 2
=fzf -4|z|-21<0 =||z|-T)|z[+3)=0
=lz|-T<0
|z |max =7
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b=a+ec ()
Vanance of a, b, o & a+2, bt+2, ct2, are same

8 I:n-i:“':lE
1& «bt 4’ )~ |.—+——-I,

=l[a?+h’+n —|—bTEE atc=h
3 3

8d” = 3{a’ +b" +c’ |- 4b’
=b* = 3a’ + )0’
{Ix|-3)|x+4=8
Casefi) x < -4
(-1 (x+2)x+4)=86 = x=-6
Case(ii}-4=x<0
=X +Tu+18=0 no real solufion

Case(iijx 20 (x-3x+4)=8

= %’ +x-18=0

Z
T3 -1
2
Only bwo solution |

Lel=¥x=

1 x)=(da-3Hx+ r'n5:|+2|:a—?':|ml%sm"§
={4a-3)[x+ (n5)+{a-7jsnx
I'(xj=(4a-3)-{a-Ticosx

For critical points I'(x)=0

== mx:gl 4a —9—1-53'4"3;1
a-T 8-
4
=:-a-5|:——.3
4

|D'Q-;.'" T mglnm" = ~1

1
SINACOSK = — - [
- 10 )

- 1 i 1 n
10, (sinx+ cosx) = - {logy,— 1) = Slog.

. i |
= BINX+COSX = |—
1

= 1+ ZgiNxcogx = :1':; {squaring both side)

JEE-MAIN-2021 (16" March-First Shift)-PCM-31
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Fs n
= 1+ —=—=af=1F
10 10

42 W <cDEx< ¥
i " =D& E< M
fialx)] =| 4,

Ax-2<08xz0 5"=[3"'5—E'l2
|(3x-2) 3x-2208x=21 e e

'+ 2 <0 0o 1
= fog{x) = | x* X<t

(3x-2) ;%21 Yy=X%X +2
fogix) is discontinuous at & = ... non

differentiable
foig (%) is not differentiable stz =0

7. PR {line)
E=ai—j+2k+}.[4|—j+ zu] -1y

Qs (ling)

F =14 2j-4h+p;:-2|+j-2k: - (i) )
If they intarest at T then B 5
F4dh=1-2n |

A-d=2+p hoA=28L=-5
2+ =—4 -Zpl|

TI11-346]
Also, OT is coplarar with lines PR amd G35,
= TAL' OT

||11|-,,@ )= [0A]= ot +[ra] =73

dy
B. =+ Y EENK = Shn
d:tl d

i .
I Fo= gl gt gecty
solution is ysec® x = [sinx sec’ u d = [secx tanx dx
= y3eC N =SRCX+ L.

Y[ﬁfé}aﬂ:ﬂ -sec;n: = = P

_ Segx-2
1=
Hl:ﬂ.r-'letgn:ﬂ::—;; 1t]=1
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e
ail) s maxbmum far 1= 4.

1
T limak = —
altimax - -

Let ai B = 2 bea complex numbsar

B 3 |« (VB0 1) where o 1 ,
SR 3 B Z
Jael 1.|'-3+I|'E ozl %‘ e 21
o Hl— .Iltn s
—E[[ﬁ*}"[ﬁ*ﬂj

aa¥3-1y A3

220

area of required Inengie
=AY 4

2l 2 A Jr ) 2

;53:‘5; an

i L

General teom =" C, 3* 5

Temms are rational for r=4, 12, 20, 28, 36, 44, 52, 60

. number of irational tems B1-8=53=n
n=1=52
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12,  AC s collinear with |, m, n. P P
: (BiAE,
t_m_ oy '
oy E I'E -a-1 0
d d 4 - moamyEngs i

Again (0, - a,-1) lies on ks my +nz =0

—:»a:——.:——_:—ae:d B=%t2
m -3
fora=>0a=2 direction rabos of BD are 2, - 2, 4,
- Equation of BD
X ¥-4 -5 .
2 =2 4

Any polnl on |t (2r,4 —2r,5+ 4r)
llos o plana [ +my+nz=2x-2v+42=0

=~4r—214—2|"|-4[5+4r|.=u=-r=-%

- D(-153), C{0,-2.-1)

. CD=414+494 165 = J66

13, (80" (8™ " =30,

Put = y+ 20 - 30 where B % - y
¥

—y=3.27

« 5

68

2n

3

1
Either sin’ x = 3 =%

. 3
OR sinfx=—=x-=

i
WA

[asD=x=x)
Todal possible solution = 4

14.
P4 pPag | BQ | pag)r(p-rq)
T | T T | T T
T: F F F T
F T F T T
F F F T T

15, Equation of chord of x* + y* = 26 with mid point [k, k) i2 xh i yk = b + &

) w oy
f this touches — -2 =1
15 Iouches 5 16

ne § o

Then [ 1K | “9f-7] 18

.k
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= (bt + k7] = o0’ - 18k

- Reqguired locus | x° + y° ||? = e’ — 16y

i ]
16. H:[_I ||J :I:."'__‘I‘

FE =FL =1 [<2 @]
A7 - | =[
L e )
, (-2 2l-2 271 [8 -8]
A= g -'ﬂ"_z -2_"-5 E|_|
A B -B]| 8 -ul'l 128 -128
“|-a &l|-g 8'|"|-128 128/,
128 —128](x] [8]
128 128'||y| !&4)
128 - 128y = B = 16x— 16y = 1 - (1)
~128% + 128y « 64 = «2x + 2y w1 {1}
M= x-y=—ud
16 System is Inconsistent hence No solution
(2)=x-y="T
Iin
17, H—x+:'|-ﬂ=za$x?'.
Ja 0
=a,+aX+a% + 8% +onata, X" ={l)

Lel A=8,+8,+8, +.cce -
B=a +d,+a, +......
Imilyput x=1, 1=8,+a, +a, +8, ...
Imilyput x=-1, 1=a; -a,+8, -8, + ... :
L A= &B=10,

n e §

| 2! | R
Huwza,,-qgau_.m-aaw

d=H

i} & |
18. s _gmn lﬁz?'"-.:!“"
&
11:..3“.'_2".' i
1+| Er

2

il
=[En| El-l

3p+1737
w313

Hezad Oifice: Santosh University, Mo |, Sancesh Magar, Proap Yihor, Glinzobad,
Branch CHfice: 1-10, Amkel Arcade, RO Ghiziabad,
Phone Mo, 9311441940, 937 1 24235%




JEE-MAIN-2021 {16* March-First Shift}-PCM-36

i}
E-'
|___._

Hib)
|
- tan II%]/ —tan'lg]l

s =3 = jan (3] -tan 3] tan (2] - tan qq,q"

3
E
14 |3
2

HIE
I8

"'—{.

o (34)" -t (%) st )
= tan 'm-tﬂﬂ'%:%-mn':}é

=CFI:II'?,.-‘5

19.  A(-3-81] B[24-3) &
k-3 4k-6 3kl *
P i
|l-r—1'h+t'k+1 | fies on \

I+ my+nz =1 \\I\
= K[2f +dm—3n)= 3/ +Bm-n g
dF4+Bm-n

2i+dm~-3n

How place P contains the line

r:—!_ 'gl'+-li_ =2

=2 K=

T T

= f-4dm-2n= I:I| _m_n

B-teZmedn=0f = T
_—".;“-1 6+2
T

20, Two drawn gards are spades
- probability that missing card |5 spade = %

. Probabllity thal the missing card is nol spade =1 -% = 3_53
SECTION -B

1. set =S!148,2116,26,32.4|
S=|4811162126,32|
GP =|4,8,16,32
AP =11116,21,26]
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&GP series up o maximum possible 4 digit number
14, 8,16,32, 64,128, 256,512,1024, 2048, 4096.8192]
AP senes in extenced form

11416.2126,31...]

Tha last dight in AP sarias is eilher 1 ocr §
the comman terms betwean the wo sanes are of last digit &
hence there are 3 lerms In-camman,

yix)= jq 20 —158+10)4dL

gy =27 —15x= 10,
dx

B k) = ?—1 = N
dy 22" _16a+10 3

. 28’ -15a+7=0 (2Za-1)ja-T)=0

!
. E::Enraﬂ‘ a:}é Rejected as a >1

2

b= [(2t' ~15t-10)dt = Za' - 1
; 3

EE'I + lDa.
Gb=4a’ - 455" +60a

Bh=d4{T)] —45(7) +60=7=-413
o |asBb =T -413 = 406

fixjeffxsn=2 (1)
replace ¥ [ay £+1
W+t x+2=2 -[(&)

(2)-11} = f{x+2}=Hx)

- fix) is perodic with period 2

o= [ F(xpex = 4] tix) dx

Lo [ fixgae =] 0x 1)
flx-1)+M{x}=2

Now 1, + 21, =4[ flx)ex s 2[ f(x-Tje
< 2 fxyax e 2[ 0%~ 11

< 2 [F{x)+ 1= 1) Tdx = 2[ " 2dx = 18

dy " 5
E_E-I_I+H Fald #Wd-ﬂ
= y=(x+1f -t -

For y=0 x=-1-ve.-1+e
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.ﬂ.\ll.E_ 1-~E' k |
A=T=j' pTEER) ~gld
g Ty T
=ﬂ= Ak —E:|:|
3 3 ||.’E
=%I}\JIE.
=Cc=2
..:|'=|::+1:|'=-E.
Sy(=(141) -2=2
A aLa B A N
WeZT-274+ 7 [ 'I' =
Let 7= % +ly | et
=Wy =R K ly)+ 2 3

s fx 1) 4y 41 iy
Re(w)={x—1)"+y* +1
Feiw | is minimum for € =1

The commeon z satisfying
both equation is 2 =141
W=2-2(12i)+2 =2=2

w!=4(1=1-21)=-8i
w!=64i"=—64= R
. leastne Nforwhichw"e R isn=d4

6 g 28 _—Doosxroe
L E SN
| oy f ¥ xt i f w¥ oy 1
al1*':'|' é_l'l' a-ri ..J'trl1'2l*‘| ....|‘|":-|I1":'|:"i.—3!|'.u.;‘
lim — — s =2
o "‘2[ gin |
| X
[a-b+c)+xfa-ch+ :l{.E+I:|+n'|—.tﬂnnswlthhigharpﬂwarnln
= i < . =2
Boall .I{'
a-bec=0a c--ﬂanda_':Lcwi =a+bec=4
T. A=Fm g'f[! |-f|'g:|+.....-f|E i.f[ﬂ'ﬂ
v—=mn] Ln TV L N m

= lim %}:{rl E :|=2£l|; i) e =2I:Iug2i 14 tan%h |dx
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e
ut —=t.
g
3 4 e g  lag2
= A= «—| log{t+tant)dt=——x=8
= o 2 r:i'i . } rhog2 B=1

| Hy B 8y
Let A=m, &, 3,
1|a:II HH 'E':u
l’a" aI.I IEI:I IaII a:II a._-“'
'ﬁ""".l'—iﬂn By 8 8 B 8y
-E:ﬁ Hﬂ 3::.'. .HI! 3.1.1 'EI|
Sum of diagonal etements of AA"
al, +ay, =al, + 8}, +al, +al, +aj, +a, +a;, =9
where each a, = | (,123]
Casel oneofa;=3and restare0in *C, =9 ways
Case ll two af a, are 2 and ona a_ = 1and rest are zer
in 9c, = fo, = 252 ways

Case lll oneoi gy =2, Sofa;=1andres aezem
in 9« Bo, = 504 ways

Case IV all &j=1 in Tways . Total = 84 252+ 504 + 1= 766

|P 'ap |]”
;[F--F.u.P-l].[F' 'm:-l}

=P AZP-2P" AP +1
=P A-If'P

o <A1 P« A 2
17 W]
|A-f=|-1 w* 1

o —-w —'frl

= -Gw
A~ = 36w

AC, =\Zr=1-r = a EH11)
1 :

| =
:r:;,m:-.'rzd =l ﬁi‘}\

Equsation CE v-1= 1—1l[ x—1]

1]

MDDy ERD B
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= %+ i=1]y—-1=0
as this line |s tangent to circle C,

r+rE—1]=t}

Oy S

J1e{r-1f

= T (1) =t (=AY
={3-242)+(3-242)(t-1) «1'(6-442]
S 4+ (t-1) =2 =t +24-2=0

s {=—1+ 3

to 0= l=+311
L EE=1—1-.|I3—1]=2—\1'13.=L1+'\.'I3|]

Comparing ix = 2} =1
g+l =2=1=1
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