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Santosh Academia
Solutions to JEE (Main) - 2021

Test Date: 18" March 2021 (Second Shift)

PHYSICS, CHEMISTRY & MATHEMATICS

FEPE r- 1
Time Allotted: 3 Hours Maximum Marks: 300
=  Plegazse read the instructions carafully, ¥ou are allofted 5 minules specifically for this
PUFpOSE.

Important Instructions:

1. The 1esl [s of 3 hours duration,

2. Thiz tesl paper consists of 90 questions. Each subjact (PCM) has 30 guestions. Tha
miaximum marks are 300, |

3 This quesfion paper confains Three Parts, Part-A is Physics, Pari-B is Chemisiry and
Part-C iz Mathematics. Each parl has only iwo sections: Section-4& and Section-B.

4. Section = A Atlermpl all questicns.

5, Section — B : Do any 5 quesfions ouf of 10 Questions.

&. Section-A (01 - 20) containg 20 muliple chaice questions which have only one correct
answer, Each gquestioh carles +4 marks for correct answer and =1 mark for wrohg
arswer,

7 Secllon-B (01 = 10) conitalns 10 Numercal based questions wilth answer &5 numencal

value. Each gueslion carmss +4 marks for cormecl answar. Thers is ng negalive marking.
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JEE-MAIN-2021 (18th March-Second Shift} - PCM - 2

PART - A (PHYSICS)
SECTION -A
(One Options Correct Typa)

This seclion cantains 20 multiple choice gquestions. Each question has four choices (A), (B]. (C) and
(O}, out of which ONLY ONE oplion i corract.

Q1.  The velocity —displacement graph of & paricle is shown inthe. v
figure. The accelaration — displacamant graph of he same

particle is represented by ¥n
] -
L
a 8
. ‘
o x
=
i) @ ° *
a B
A
{C) (D)
op—x
o X

Q2. Which of the foliowing statements ara correct 7
(&) Elactric monopoles do not exisi whereas magnelic manopolas axist
{B) Magnelic fisld lines due to-a solenoid at its ends and outside can not be completely straight
and confined
(G} Magnetic field lines are completaly confined within a torod
{0} Magnatic field lines inside bar magnet ara not parallel
{E] x = -1 i3 the condition for a perfect diamagnetic material , where 3 15 Il magnehc

susceptibility.

Choose the correct anawer from the opfions given below
{80 (3 and (E) only {B) (&) and (B) only
{C} (B} and (D1} anly {0} (B} and (C) anly

Q3. The speed of electrons in a scanning electron microscope is 1x 10 m /5 . If protons having the

samea spead are used instead of electrons | then the resolving power of scanning proton
microscope will be changed by a factor of

(A) 1837 8 J1837
1 |
e T
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ar.

A praton and an a-particle | having kinetic enargy K, and K, respectively . enler inlo a magnelc
field at right angles. The ratic of the radii of frajectary of proton to that of c-partide is 2 : 1. The
ratio of K, . K.is

{A) 1:% {8y 41

{Cy1:4 {Dy 4:1

The trme taken for the magnelic enangy lo reach 25% of its maximum value , whan solenoid of
resistance R, induclance L is conneclad 1o a batlery | is

(A) —j:éfnfir (8 -I’:érnflu].
{C) Infinite (D) i-m{_'i}

o i
A particle of mass m moves in a drouar orbit under the central potentlal field , I'(r)j=——,
: "

where C is a constant. The correct radius — velocily graph of the parbicle’s motian is

r r
(A ,..-_-"' (B}
[ i o =y

W (W] W

(Ch

]

For an adiabalic expansion of an ideal gas |, the fractional change in s pressure 15 equal to |
where v is the ratio of specific heals}h

al” el
(A =7 T {B) v
I’ | ol
E) =y— By ———
{C) -y T {0} y ¥
Three rays of ight , red { &), green| G) and blua | B) P
are Incident on the face PQ of a right angled prism
POIR a5 shown in the figure, e
The refractive indices of material of the prism for red  G——————
 green and Hue wavelength are 1,27, 142 and R
1.49 respectively. The colour of ravis) emenging out
of the face PR is 0
1A red {B) biue and gresn
{C) green (0} blue
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Q9.

Qi

Q.

Qi

a1y

Q4.

Q1s.

The angular momentum of a planet of mass M moving around the sun In an elliptical orbet i3 L
The magnitude of the areal velocity of the planet is ;

21 L
A, B —
) M ¢ ]z.u
45 L
G} — By
¥ M t M

The decay of a prolen (o neulron is |

{A) possible only inside the nucless

{B) not possible but neutron o proton convers:on s possible
{2} nel possible as prolon mass ks ess than the noutron mass
(D) always possible as it is associated only with ﬁ' decay

The function of time represanting a simple harmonic modion with ime period of = S
(i1

(A} sin{ e |+ cos{ o ) (B sin”{ et )

f .
(<) ?nwni %— Zeor } (D) cos{ et |+ cos( 2ex |+ cos| 3aoi )

If the angular velooity of earh's spin s Increased such thal the bodies al the equator start loating
; the duration of the day would be approximately -

[T.:r.h' w=10ms "  the radiusof earth, R= 6400 10" m, Toke 7=3. 14]
(&) 1200 minulas {B) doss not change
{C) 60 minutes {D} B4 minutes

The correct relation betwsen o [ ralio of collecior ourrent o emiller current | and |1 ratio of
collecior current 1o base current | of a transistor is ¢

| i

o [ 7 pm— B =
W= Ba=r
{C) &= E (O} f = =25
l—a | +cx

An ideal gasin a cylinder is separated by a pision in such a way thal the entropy of ane par is 5
and that of the athar part is 5;, Given that 3¢ = 55, IF the pistan is removed then the total-entropy
of the system will be

{A) 5 — 8§, {B] '2'
(G) 5 =5, (0} 5+ 5,

An object of mass m; collides with anather object of mass my ., which is af rest, After collision the
abjects mave with equal speeds in the opposite direction. Thea ralio of the masses mai my is |
(A 1:1] {8 3:1

{Cyl:2 {D) 2:1
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Q6.

Q17

Q8.

Q20.

In a serlas LOR cirowl |, the industive reactance { X} s 100, and the capacitive reactance | X:)
ind 11 . The resistance { R in the circuit is 6 0. The power factor of the circuit is

I NE
Ay — B —
) - (B)
{C;l {D}'

J2 2.2

Consider a uniform wire of mass M and length L . 11 is bent inte a semecrcle, Its moment of
inertia abowl a line perpendicular to the plane of the wire passing through centre is

ML 2ME
W= B =
M M
C) — By —
€35 o B

A plane eleciromagnedic wave propagaling along y-direction, can have the following pair of
electric fled {E“' and magnetic fleld [E] COMpanents -

W E B or £ B, B) E B or E B
{CHE B o E_B. D) E..B o E B,

A solid cyiinder of mass m is wrapped with an inextensible
light string and |, is placed on a rough inclined plane as shown
in the figure. The frictional force acting between the cylinder
and tha indined plane 15

[ the coefficient of static friction,u,is 04}

Tim
(A} D (B) o5

2

(C) 5mg (o ";T”"

Consider 8 sampie of oxygen behaving like an idea gas. At 300K, 1he rabo of root mean square
{rms} velocity to the average veloclty of gas moleculs would be
{ Molecular weight of oxygenis 32 g /mol ;R =83 JK ' mal)

|8 ) B
(A T iE]J;

3 iz
{C) \E {0} ..||?
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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 valee (in decimal notation, truncatedrounded-ofl to the second

an. The typical outpul characienstics: curve for & ransistor warking in the comman —emiiter
configuration iz shown in the figure.

Iz {nA|

& ,-"'f — = A4

B =k

' s d [ RS

2 = = 0nA

o Yee {V

The estimated current-gain from the figureia...................

Q2. ATV ransmission lower antenna 15 at a height of 20m. Supposea that the receiving anlenna s al
i) ground level
{ii a height of 5m
The increase 0 the anlénoa rangd in case { B retative o caze [}z n %
The value af n, o the neanast integer, 15, e,

Q3. Congider a 72 cm long wire AB as shawn in ha figure. The galvanometer jockey s placed al P on
AD at a distance % cm from A, The galvarameter shows 2ero daflecton,
1203 C 61}

It
lI

W
The value of x|, [0 nearest intager, 15

Q4.  Consider & waler tank as shown in the figurs. I's cross-sectional area is 0.4 m*. The tank  has
an opening B near the botlorm whose cross- saclional area ks 1em®. A& load of 24 kg Is applied on
the water at the top when the height of the water level is 40 cm above the hottom, the velooty of
water coming oul the opening B is v ms

24k
H A

.

The vatue of v | to the nearest irdeger, i5..........oo
| Take value of g 1o be 10ms”
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Qr.

Two wires of same length and (hickness having specific resistance & 02 om and 3 Q2 cém
respectively are connected in FIEIHIIF.'l The effective resistivity is p £ cm, The value of p |, to the
nearest integer, |5, -

The radius of a sphere is measured to be [ 7.5040.85) cm, Suppose the percentags error inits
volume is x. The value.of x | tothe nearest infeger, S ..

s

The projectile molan of a particle of mass 5y I2 shawn In the

Fg B
figure, The inifial velocity of the projectile is 51.,"5 ms" and air ;\ﬂ 5 dE"I.:;"'"
resistance i3 assumed 10 be negligible, The magnitude of A ”I'a
change in momenium belween the points A o B is

xx - kg ms
The waiue of x , to the nearast integer, 5.0

A galaxy Is moving away from the earth at & speed 286 kms-1. the shift in wavelangth of a
redling at 630 nm lsx= 107" . The value of £, to the nearest Integer, i8...................

[ Take the vatue of speed of light ¢, as 3= 107 ms')

A ball of mass 4 kg , moving with a velocity 10 ms™, collides with a spring of length Bm and force
corestant 100 N . The length of compressed spring is x m . The value of ¥ , to the nearest
infeger, i8..... o R T

An infinite number of point charges, each carrying 1 ¢ C charge , are placed slong y-axisal y =1
L Em AW, B, e THE ttal force ona 1 © point charge | placed at the origin

isxx 10’ N The value af x _ to the nearest integer, is....................

o
Tirker - | =% 10" N iy
41,
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PART -B (CHEMISTRY )
SECTION -A
(One Options Correct Typa)

This seclion cantains 20 multiple choice gquestions. Each question has four choices (A), (B]. (C) and
(O}, out of which ONLY ONE oplion i corract.

1. Grven below are two slatements:
Statement I:  Bohr's theory accounts for the stability and line spectrum of LI ion
Statement [I: Bohr's theony was unable to expiain the aplifting of spactral lings in the
prasance of 4 magnetc Hald.
In the fight of the above statements, choose the most appropriate answer
from the options given below:
{A) Bath statement | and statemeant Il are true.
{B) Statement Vs true but statemeant ) &= false
{C) Both statement | and statemeant Il ara false
(D} Statement |15 false but statement 11 s true

Q2.  Maich List = | wath List = 1I:

List—1 List—1
{a) Be {i} Trealment of cancer
{b) Mg {ii) Extraction of metals
(e} Ca (i)} Incendigny bombe and signals
(d) Ra 1) Windows of X-ray fubas

{v) Bearings for motor englngs.
Chooss the most appropriate answer from the opbon givan below:
(A (@)= (Hl}, (D)(v], fediv), tdi(il) {B) (a)-{tv). (B}, {c)-4), (d)-{u)
{C) (@i}, (bvh (cl(i), (di-v) (D) fai-(iv), (k). (c-Ciiy, (i)

Q3. Given below are two slatemenis:
Statement | ;. CHsOH and AgCM both can generate nucleaphie,
Statemeant Il : KCM and AgCN bolh will generate nitrile nudeaphila wath all
reachion condiicns.
Chooss the most appropriate option:
{40 Both statemnent | and statement Il are false
(B) Statament 1is false bul statameant N s true,
{C} Bolh statement | and statement Il are true,
10} Statement | is true butstatement I is Talss.

Q4.  The axide that shows magnetic property s

(A S0 {B) Na,G
{C) Mnz0y (B MgQ

Q5. Im basic medium H;O; exhibits which of the following reactions?
{A) M — Mn™
(Bl =
[l:} PbE » F'hsﬂq
Choose the most appropriate answer from the options given hefow
LA [A) (C) only (B] (B] only
{C}{A), (B) only (B} (A anly
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Qe.

Q7.

a1

a1z

Q13

A hard substance melts al high temperature and is an insulatos [ both solid and in molten state,
This solid is most likely 1o be a' an;

{A&) lonkc solid (B Meatallic solid

{2} Molecidar solid {0} Covalent zolid

Given below are two stalemenis

Statement | Non- biodegradable wastes are generated by the thermal power pdants,
Statement II: Bio-degradable detergents leads to eutrophication,

I the light of tha above statements, choose the most appropriate answer from the oplions green
Delow:

(A Statamant Lis rue bul statement I ks Ealse

{B) Bath Statement | and Statement I are falze.

{C} Stalament | s false but Statamant I is frue,

{0} Beth Statemeant Land Statement Il are true

Inihe folewing moleculs,

a8
Ha:‘*n_?:iniéﬁ
H

H
Hybrir.‘gllsallan of Carbon a, b and ¢ respectvely ara: ;
(A} sp7, sp”, sp” {B) sp’, sp, 5p
{C)sp’. sp, sp (D) sp, sp”.5p
Maich List = | with List - li:
List -1 List -1l
(Class of Chemicals) (Example)
{a) Antifertility drug {i} Meprobamaie
(b} Antbiotic (i} Alitame
(o} Tranquilizer {iil) Morsthindrone
{d) Arificial Sweatenar (W) Salvarsan
Choose the most appropriabe match:
(A [EIHi_1_.f}, [b]-{{!iJ. (-}, (d-i} (B) [EIH!:!HI. l:h]—[_"-'ll. l.rEJ-'l_'l].i'iHii]f_
(G {al-(ii), (b ic)-(rv], (d)-(} (D) fal(in)., (b)), (C-(i}, (d)- (i)
The oxidation states of ratrogen in MO, NOg, N;O and MO, are in the order of:
(&) NO. =NO, = NO=N.O {B) NO; =NO, = NO=N.O
(C) NO =NO, =N, =NO, (D) N,O = NO, >NO = NJ,

Thi secondary valency and the number of hydrogen bonded water
modeculeis) in CuS0y 5H0 respectivaly -are:

{A] 6 and 4 (8] 4 and 1

{C)Sand 1 {0) 6 and 5

Deficency of vitamin K causes:

(A Cheikosis (B Increase in blood clofting tme
{C) Decrezse in blacd cloting time (D} Increase in fragility of RBC s
Im the raaction of hypabromite with amida, the carbony| carbon is lost as:

{A) GO {B) HCO;,

{C) CO {B) CO,

Hezad Oifice: Santosh University, Mo |, Sancesh Magar, Proap Yihor, Glinzobad,
Branch Cdfiee: J-10, Amket Arcade, RO Ghaeishad
Phone Mo, 9311441940, 937 1 24235%




JEE-MAIN-2021 (18th March-Second Shift} - PCM - 10

Q4.
NHx r|~I'Hg NH;
HND,, H S0, - N3
- ¥ +
JBR K
MO,
A B
Consider the ghven reackion, percentage yebd of;
(A B> L= A (B) C= B> A
{C}A>C>B (O} C= A= B
Q5.
2
2 il MatiH H" , Haat
L -y

Conslder the above reaction, the product X" and 'Y’ respectively are:

o Ok GC
“f' i
o (k] ANC

I

Q16. Malch List = | with List =1l

List -1 List -1
{a) Mercury {i} Wapour phase refining
{b) Copper (i} Distilation Refining
(¢l Sdicon (i) Elactrolytic Refimng
{d) Mickel {iv] Zone Refining
Choose the most appropriate answer from the opton given betow,
[A) (=) (H), (b)), {e)-fv), (i) (B) (&)}, (bj-iv), {e)-(ii), (dii)
{C) {ak-0i), (bi=liv), {e)il), (d)- gl (D) {ad-tii), (by-Hl, a0, (di-tv)
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air.

Q1s.

Q18.

The first lonization energy of magnesium |5 smaller as compared 10 that of elements X and Y, but
higher than that of 2. The elemants X, ¥ and Z, respectively are;

{&) argon, chionna and sodiim (B} chlgring, lithium and sodium

{C} neon, sodium and chlarkne {0} argor, lthium and sodium

Main products formed during a reaciion of 1- methoxy naphthalene with hnydrolodic acid are:
OH I

=l —
(A} | and  CH;OH and  CHyl
S =
|
2 %
(C} | and  CH,OH o and  CHyl
T —
The charges on lhe colfcidal CdS sol and TiD; sol ars, respectvely:
1A Positive and regative 1B) Positive and poshive
(G} Megative and positive {0} Megative and negative

Anorganio compound *&" on treatment with benzene sulphanyl chloride gives compound B. B is
solubla in dil, MaOH selullon, Compound & b=

{A) CyHs—MHCH,CH, (B) CyHsCH—NH,
CH,
{C) CgHi~N—{CH;)s (D) CgHg—CHy NH CH,
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SECTION -B

(Humerical Answer Type)

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

Q1.

Q.

ar.

A solute A dimerizes in water. The boiling point of @ 2 molal solution of A is 100.52°C. The
percentage associafion of Ada___ (Round off to fhe nearest integerl,
[ Lise: Ky for watar = 0.52 K kg maol '. Bailing point of water = 1007C)

The number of species below that have two lone pairs of electrons in thair central atom |s
ARound off to the nearest integer).

SF,, BF, CIFs, AsF., PCl, BrF,, XeF,, SF;

A xenon compound A upon partial hydrolysis glves XeOoF: The number of lone pair of
electrans present in compound & is . (Round off io the nearest integer}.

In Tollen's Lest for aldehyde, 1he overal]l number of electron(s) ransferred to the Toller's  reagant
farmuta [AgiMNH, 3] per aldehyde group 1o farm siver mirros is :
{Round off to the nearest integer)

10,0 mi of NaxCl; saluton is fitreted against 0.2 M HCI solution,

The following titre values wera obtained in 5 readings!

4 8mL, 49mL 50 mL 5.06mlL and 5.0 mL

Basad on lhese readings, and convention of titdmetde estimation the concentration of Na 2o,
solutionis____ mb,

{Round off 1o the neares] integear).

The molar conductvities - at infinite dilution of badum chloride, sulphurlc acid and hydrochiorc
acid are 280, 50 and 426 Scm” mol ' reapectively, The molar conduciivity at infinite ddution of
barium sulphate is 5 o’ mol !

{Round off 1o the nearesl Inleger).

A reacton has a hall e of 1 min. The ime required Tor 99.9% completion of the feaction
is min. [(Round off to the nearest integer),
[ Use In 2 = 0.69: In 10 = 2.3]

COOH CO0H
o
& E-T: FelBr, W +HBr
S

Br

Considar the above reachion where 6.1 g of Baneoic acid 15 used to gat 7.8g of m- bromo benzoic
acid. The percentage yield of the product is

{Round off to the nearest intagar).

[ Given : Aomic masses G 1200, H 0w, 160w, BrB0.0 ul

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 (18th March-Second Shift} - PCM - 13

Q9. The gas phasa reaction
2Alg)+= Aslg)

At 400 K has AG® = +25.2 kJmo ",

The equilibrium constant K. for this reaction is <107,
{Round off io the nearest inleger).

[Use:R=83Jmot' K, In10=23, logy, 2= 0.30. 1atm = 1 bar]
[antilog {-0.3) = (.501]

Q10. The salubilily of CdS0, in water is 8.0 « 107" mal L ' lts salubility in 001 M H.50, soiution is

# 10" mol L'
{Round off iothe nearest inleger).
{Assume thal solubility is much less than 0.01 M)
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PART -C (MATHEMATICS )
SECTION -A

(One Options Correct Typa)

This seclion cantains 20 multiple choice gquestions. Each question has four choices (A), (B]. (C) and
(O}, out of which ONLY ONE oplion i corract.

QM.

Q.

Let the centroid of an equilateral tnangle ABC be st the ongin. Let ane of the sides of the
equliaters tiangle be along the siraight ling x4 v = 3 If R and r be the radius of drowmnmcircte and

incircle respectively of AABC . then (R 4 r}is equal 1o

72 {B) 2,2
L |
{c) = D) 3.2

A pole sfands verlically insde a tnangular park ABC. Lel the angel ol slevation of the top ol tha
pode from each comer of the park be ;{ W the radius of the circumaircle of AABC s 2, then the
height of the pole s equal o

i I
A) — B
{]-ﬁ {B) v3
(©) 243 {mz—‘f

Define a relation B over a cassof nox nreal matrices A and B as "ARB iff there exiziz a non-
singular malrix P such thal PAP'" = B". Then which of the following is frue?

{A) R is reflexive, symmetric but not fransitve

(B] R is symmetric, ransitive bul io reflexive

{C) R iz reflexive, transifive but not symmetnic

{0} K iz an equivalencs relalion

Consider a hyparbola H: x* -2y =4, Let tha tangent at a paint F"|:'4. -J'E] et the X-axis al O

and latus rectum at B{x,.y, )% = 0. If F is a focus of H which is nearer ta the point P, then the
araa af AQFR S agual bo

(A} 446 <1 {B) 446
’ 7
C} 46 -1 B —r—2
{C) { }Jﬁ
i | =1 |41 -2
L|=_-1F.H—,EI—a-H—J,I:rEdﬂI’rnﬂhyf[r]:l—_i

Lel giR-+Rbe given as g{x)=2x-3. Then, the sum of all the values of x for which
f”{x}u—g‘iﬂ:i—;iaequaltn:

(A) 2 87
{C)5 )3
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Qe.

ar.

a1,

at,

Qiz,

Let in a serias of 2n observalions, hall of them are equal 1o a and remaining hall are equal o -a.
Aleo by adding a constant b in each of these observalions, the mean and sfandard deviation of
new sot bacome 5 and 20, respectively, Then the value of a° + b* is equal 1o

) 650 {B) 825

() 425 (D) 230

Let gand bare bwo non-zero veclors perpendicular to each other and |éi =3 |I5| If ;EJ: E| = ia'|. then

ihe angle betwsen the veclors (3 + b+ {a=b||and 5 is equal 1o

aj sin'[ L | (B) sin '-IL]

|3 | \ B,

o 1 1
{C} cos [E] (D} cos [E|
If 168in' @ +10cos' a = 6, for some o= R, then the value of 27 sac” o - Boosec'a s equal to
{A) 500 (B) 350
{C) 400 {0} 250
If P and G are bwo statements, then which of the following compound siatement [3-a faulology?
(A {IP=0)~~Q)=0Q {B) ({P=0)s~Q)=|P A0}
{C}IP=0Q}s ~Q) =P (D) ([P== Q}x = Q) =~P

Let ¥ =vyix|be the solulion of the differential equation :—:-H' b 1;[{-5.- ._135'?: _.:’,u < n< 2.,

with ¥[2) = 0. Than the value of %al}u 1 is equal o
ot s
(A =] - {B) - 2a :
(&' +1) (1+e”]
o] I
I 5 Ege |
T 0) ———
(1+0") (& +1)

Let 3 be the dum of first 2n terms of an arthmetic progression, Let 5 be the sum of first 4n
terms of the same arithmetic progression: If (S, - 5, is 1000, then the sum of the first Gn tBrms
of the anthmetio progression is egual to :

(A 5000 (B 1000

{C) 7000 {D) 2000

Let R — B b a funclion definged a3

sinfa+ 1fx + sindx )
- , Tasd
25
f{x}j=" b i fx=10
|I =]
_EL'.:'.’E:_:_.’}. , ffe=0
| b
If 1 s conbinucus al x =0, then he valee of a + b s egual 1o
{A) -2 {8) -3
5 3
G} — 0y —=
(C} 3 (D} 3

Hezad Oifice: Santosh University, Mo |, Sancesh Magar, Proap Yihor, Glinzobad,
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Q13

Qi4.

Q5.

Q7.

Q18.

=

Let a tangent be drawn to the ellipse % +y% =1at (343 cos, sin | where fi= | n.% ]| Then the

value of § such thal the sum of inlercapls on axes mads by this langent is minimum is equal fo

T T
{A) = {B) 3

x x
(C) n (O} 5

Lat the system aof lnear equations

dx +py+2z=0

2E-y+z=0

uI—2F+32=ﬂ]Lpr H

has a non-trivial solution. Then which of the following is true?
{Alu=6izR Blu=-6%=R
(Clrh=2jicR D) L=3jucsR

Led QHFJHHH’:. where f i3 continuous . function in | 0,3 [such that %ﬂqllﬁ"ur afl
o

te [0 ]and 0= f(t)s %fﬂrall te (13]. The largest possible interval in which g 3)lies is
1 .1
Ay 121 mapnz
o |
]

| [_E E
| ©)| -5,

1
@]

In a tnangle ABC,if |E'{".i—= a,||'::,ui|= T |AE|= 10, then the projection of the vector ABon AC is

aqual to :
as 25
Ay = By =2
(Al =) {8) 2
127 113
20 Bhe

Let a complex number be w = 1-/3i. Lel another complax number 2 be such that |zw| = 1and

arg|z|-arg|:w].—%. Then the area of the Inangle with vertices ongin, 2 and w s agual o
.1

A4 B) —

{A) { 34

1
{C} 7 {Dp 2

The area bounded by the curve 4y = x* (4 - x){x—2|is equal to ;

A ®) 3
() 32—“ o) 3?“

Hezad Oifice: Santosh University, Mo |, Sancesh Magar, Proap Yihor, Glinzobad,
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Q1o.

Qzo.

Letl in a Binomial distnbulicn, congisting of 5 independent irnals, probabifities of exacly 1 and 2
syccesses be 04096 and 0.2048 respectively, Then the probabliily of gelting exactly 3 successes

isagual to

40 B0
{Al 243 (8] 243
32 128
{C) 828 (0} 825

Let S, -x" <y =8 and §, ;(x-2)" +y* =1. Than the lacus of canter of a varable cirda S which
louches 5 infernally and 5; externally always passas (hrough the points -

f h
A | ;,f | (8] {0443

(©) (122) © 25 |

Hezad Oifice: Santosh University, Mo |, Sancesh Magar, Proap Yihor, Glinzobad,
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SECTION -B

(Humerical Answer Type)

This saction containes 10 questions. The answer 1o sach question is a2 NUMERICAL VALUE. For each
question, enter the correct numerical value (in decimal natation, trencatedirounded-off to the second
decimal place).

Qat.

5.

ar.

Let "C.dencte the binomial coeficient of % in the expansion of (1+x). K

1,
P12 3] G =03 52" a pe R then a + s equal to...
[

2 A1
Lel | be an identity malrix of order 2= Z2and F‘=|:5 H|-|. Thean tha value of ne Mfor which

P" =&l - BP s agual to......
Let {.R — R satisfy the equation fx e« y)= fl=)0 y)for all x,y= Rand f(x]e=0forany xe R, If

the function f is differentiable at x - 0 and 7(0) = 3. then lim j:'l f{h}-1) s equal to. .,

Let the miror image of the point {13,a) with respact ta the plane 7| - i+i:|-u=nua {=3.8.2]
Then, the value of la+ b| s equal to.......,

1 y+5_ Z*d
4 2

el P ba & plane coplaining the line

K 3=:|.' E=215
4 -3 7§

and parallel o the line

. P ihe point | 11,4 | ligs on the plene P, then the value of :-51‘:t| s equal to....

Let P{x) be a real polynomial of degree 3 which vanishes &l k= -3, Let P{x)have local minima
at € = 1, incal maxima al 2« -1 and JP‘[H]dIt =18, then the sum of all the coefiiccents of the
1

polyromial P{x)is equal to......

3 T
The tarm independant of xlnthaa:panalnnnf[ bl o 1' =1 kmegualto. ...

¥o BT DAL T ::I=|_I

143
IE ¥ el [r" + B+ 2r+ 5| =a(11). then the value of u is equal to.....

If fixjand g(x|are wo palynomials such that the polynomial Pix) =[x |+xa|x’ |is divisible
by x*+x+1, then P[1)is equal fo.......

Lel y=y|x)be the sclulion of the differential squation xdy - ydx = .ﬁ:‘ -y i =1, with
¥(1]=10. If the area bounded by the line x=1x=8" y=0and y=y(x}is ae” +[i, then the
value of 10{u < }is equal ...,
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Santosh Academia
Keys to JEE (Main) - 2021

PART - A (PHYSICS)

SECTION -A
1. A A A
5 & i | 5 T. & .
a, B 10, A 11. = 12,
13, B 14, D 15 B 16,
17. A 18. ) 19. £ 20,
SECTION -B
20 =i 44
G 34 T 2
10. 12
PART -B (CHEMISTRY)
SECTION -A
L B L
i " () T. ] 3
X B 10, B 11. B 12,
13 A 14, B 15, 1 16,
17. A 18, B 19, e 20.
SECTION -B
1. 1040 2. 2 3. 1
A a. 284 7. 10
. 1EG 10. o4
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13,
17.

PART -C (MATHEMATICS)

c

[ i
2] 10,
A 14,
c 18.
19 2
38 6.
0 10,

Head Oifice: Santosh University, Mo |, Sanrosh Magar, Praap Yihor, Glinziobad,

SECTION -A

c D

G T. i 5
A 1. b 12,
A 15, B 16,
[ 19. c 20,
SECTION -B

B 3

B 210

4
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Santosh Academia
Solutions to JEE (Main) - 2021

PART - A (PHYSICS)

SECTION -A
1.
Equation of curve is a
i—l=1_ﬂ-u=—|—"- :l:-l-'|,I_1 91
l"'.'- :"_ :HII i
BV 7 P 0 750 VN L] ¥
sk L o i o
Concept invalved: Graph of kinematics
Topic: Kinematics
Difficulty level: Moderate
Mote: [T-Jee-2005
Point of Error: Writing Equation of stralght line and differentiation
2. Basic Faci
Concept involved: Electric and magnetic field lines
Topic: Magnetics and Magnetic Material
Difficulty level: Moderate
Point of Error: Fact
3, As we know thatl resolving power [ B) of @ microscope is given as
_2usmt »
P3ag ]
According to de-Broglie's hypothesis, we can write
/
A=t D
iy
With the help of equations { 1} and [ 2) , we can write
7 3ich R
p=pmvsind B P _ig37 R =1837R
[.225 R m y
Concept invobeed; Resolving Power of Micrescope
Topic: Optics
Difficulty level: Moderabe
Point of Error: Formula
4, Az we know that radivs of trajectory is given as
e DL amK i e Rg R
ql gh 2m

Head Oifice: Santosh University, Mo |, Sanrosh Magar, Praap Yihor, Glinziobad,

Branch Cdfiee: J-10, Amket Arcade, B0 Ghaziabad
Phione Mo, 9311441940, 937 4423549
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I'R y!

s

E—I
K, 2m, Ry "'H:
_ K

J.Q|r 9y T
L ':-ra ]

g

- R:q,",ﬁ" 2m {mﬁ ]

L= {4)x(2 ]H|

E—unt&pt involved: hlntinn of charged parlicle in magnetic Field
Topic: Magnetics
Difficulty level: Easy

& A we Know ihal tha current in L-F - crowel i given as

f=r—[l—a.=- ].where r=£
I R

7 ‘,.r:
L
2 2R

According to Question, we can write

(ot i)

-t o in{2) = !—rr.ulj'?:l—i;éfrr{ }

Concept invohved: Energy stored in inductor in L-R - clrcult
Topic: EMI
Difficulty level: Moderabe

Point of Ermor; Formula

&
G. tr=ml |: r] =— .!”

L
F=-2"o @ = The foroe which provides required centipetal force

dr -

mye Cm 0

— e F=

r s 'l"I
Concapt involved: Dynamics of circular motion
Topic: Work ,power and Energy
Difficulty level; Moderate

7. As we know thal for adiabalic expansion
P :.H'-‘ P
PEI =0 =¥ —4% P ) = —
il { :I |
Concept involved: Adiabatic Process

Toeple: Heat and Thermodynamics
Difficulty level: Easy

Head Oifice: Santosh University, Mo |, Sanrosh Magar, Praap Yihor, Glinziobad,
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10

11.

12,

For light ray bo come out from face PR of prism

1 ’
B =f=0 = sinf_>sm# = —>sind
i

1

=l ——

a siné
Mote: If we assume 8 = 45" = u < 1.414 | then red
calour light ray will corme oul fraom face PR of pnsm
Concept involved: Total intemal refraction
Topic: Optics
Difficulty level: Moderate
Mote:  1IT-Jeo-1989

dA _1.dd | 1 Mriia | |

@ 2 a
Concept invalved: Kepler's Second Law
Topic: Gravitation
Difficulty level: Easy

A= Arga swapt =

Basic Fact

Concept involved: |\~ decay
Topic: Modermn Physics
Difficulty level; Easy

5
1) f-.ll!l{m.r] I LL:#{m.r]_ w..'r_--.m[m.r b =— J::JI- 7= =5
i
3
{B) s’ ﬂcu.f:l— lm;{zwr]:.'}"_.‘.'.’?-.=E
2 Xes o imp
{C) ’i-.l:rf- ——Im.r ]_fsi"— _.=£
lr i)
{0} cclsl[fr_:r |+ cos| 2o )+ m.r-l: 3&}?}
Time period of cos{ar }= i
@
2n

Time periad of cos{ 2o )= ——

3
Time periad af I."L'lh{ 3an )= ;T
A

2

Time panod of combined funcion = —
!

Concept involved: Basic eguation of SHM
Topic: SHM
Difficulty level: Easy

geg-R=0=g fr::R=-{E=J-§;
2 fwd (i :
el e R s ll*'i’“'.l..“_”’|
i 1ng 1
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= T=2x3.14=80=105=%3.733min = B4 min

Concept involved: Variation of g[Circular motion of earth]
Topic: Laws of motion

Difficulty level: Moderate

13, Az owe know that for a Transstar
/ ! I | 1+ 4 fi

[ =l4) = =]yl b =
; )
:-,,.1. ] ;.—l;':‘.:;.‘r,:;i
i & | — i
Concept involved: Transistor
Topic: Semiconductor and devices
Difficulty level: Easy

14. 5= 51 +E:
Concept involved: Entropy
Topic: Heat and thermodynamics
Difficulty level: Moderate
& Rest

At
¥ ¥
=il — il —_—-
I 9.9
RARARRL LR RR RN ALLLA N AR AL

State of motion of bodies State of motion of bodios
fusl belare collishon . ]Iulﬂl altar colfigkon
h-r-

15.

With the help of Conservation of linear momentum, we can write
==y v (1)
With the help of definition of 8, we can write

v v 2
p=—t=— = =— .., {2}
U 5
Putting the value of e in equation { 1), we have
Iy 7 7
£ . T+ &
m—=fm,—m |Jv=2m =em, -em = —= = =4+==72
¢ i, [ [

From options, only possible answer is B
Concept involved: Collision

Topic: Centre of mass and collision
Difficulty level; Difficult

6. == R (X, -X,) =J(6) +(4-10) =620
R 6 |

: 62 V2

Concept invohed: Power Factor of LCR-circuit

Tople: Alternating Current
Difficulty level: Easy

Power factor = cosg =

Head Oifice: Santosh University, Mo |, Sanrosh Magar, Praap Yihor, Glinziobad,
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17.

J'I'R'—.Ir.:-:lﬁ=£
i

I =MR' = M[fi i ML
o

T’
Concept invalved: Moment of Inertia

Toplc: Rotation
Difficulty tevel: Moderata

18. As we Enow that direchion of propagation of elactiromagnetic wave is perpendicuiar to plana
conlaining mutually perpendicular electric fleld and magnetic fleld | so optlon © will be cormect
answer,

Concept invalved: Propagation of EMW
Topic: EMW
Difficulty level: Easy

19. Az we know hal for rolling withoul gipping on inclined plane, the minimum value of coefficient of
sfahic fricticon will be

i e T tan i
el mR®
?”R:ta_nﬂ'
tand!  tan 60" 3 1.732
g =—2 - = V1R
H'-'-H‘- i 3 ] ] 3
+ i

Since given coefficlent of static friction is less than 4 . 50 body will parfarm rolling with siipping
and kinedic frickon will act

F.=uN=pumgcosf = [[:I_ai}x mg cos 6 = ”:'El

Concept involved: Rolling motion on inclined ﬁlamr
Topic: Rotation
Difficulty level: Difficult

20, A Wl Ko that

v fsmwv _ [8RT
me M 2 ﬁM
IIE‘IF-‘CF
. Yim M 3n

L BHT 8
i
Concept involved: Kinetic theory of gases
Topic: Heat and thermodynamics
Difficulty level: Easy
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SECTION -B
" ﬁ_i;hm_‘-_
fe 10x10
2. o, = Distance eovenad by ransmilling antenna + Distante coverad by reéceiving antenna

=h. Jll’l = ‘JIIERF F‘I"ll'lllll.'i'lli' T "I‘Irz IEr’"”.‘l.‘ TRLINE
ool =2 b 107 20+ 4/ 2 ke 10" 3 5= 16000+ ROO0 = 24000m
When h =() then

vy

o, =+ 2% 64 10° % 20= 16000 m

HO00
2% incramant = ————— [ = 50)
1 M

12 144
3 —= = r=44-2y = yr=—=48em
x Tl—x 3
4. Using Bernoulli's equation at point-1 and point-2, we can write
5:15#gfrl;i+ﬂ-lgh, ﬁid
2 p 2 p . H poenenceresne: A
Reoshs™ I
I A _ q ki x
- —f— gﬁ U == — E x u .::- - :.::—_::'.-_.:.-_::::'."
2 P 2 p :
| TR A
+ pah+TE Refarence B
oy 4 B leved
2 & )
Using Continuity eguation , we can write
i
Av = v, ==V o= —Tu:
Putting the value :l:f vy in equation( 1).we have
i b1
g ) . 3 y g
P PR g g ] : [_ﬂ£ﬂ+ ; J
I e —— o g T
A4 2 ful Z2 ) A : I
- f
r I Ekﬂgfl—“??f JI
=5 ¥, = [ - I*: . F=300m/s=3m/s
B A =a X P |
1
I |
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{lplfpﬂ:r:_l
s g hr _p) Val o 3

- = = = d e
4 p_,i'}l ! tif-"|+.l-":} Y =

“TRaR 24 |

2

[ Al
(53 Vo= ﬂ r
3
= ':i'—'l = ]fﬂﬁ = Refative arror
=
AV A (1,85
% error In volurne = ﬂ"—_:-r 100 =3 =100 = 3x ———x 100 = 33,999 = 34
i 7 150
T.
) _ " | 1 ; usi I____.----.-\-\.'\-\.x
;ﬂ,rr|=1mrf:-:mﬂ = 2w 8= 10 xS\En—T=5x|H “kgms 7
,__| 2 0 45% B ucash
S X=23 ucoah
usEini

- 3
B. Ad = .I.I A= - "E.*ﬁ_ *630x 10 = 6.006x 107" =6x 107" m
s EEL L]

1
a. —|J-.1-=I—nr1'1_—.::1'=1-JE=Iﬂx i:lﬂx;=3m
2 ) k II|||ﬂ'l'.i [l
¢ {

3
0. p-- , Q@ 40 40 , .
dae s Admear Amogr dmegr

1
¢ R OO S |
=:"|F"-=i s Torer o ey Sy FU-PT |-|::h-||'-' —E'r";2 |
dee [P 2P £ F | 4z, | 1]
4|
[ 4 4 .
_y =22 --ﬂ:m"xlqum*x =2 10° N
e | ¥ 3

PART -B (CHEMISTRY)
SECTION -A

Bohr's theory accounts for 1he

lime spectrum of single electron specles bul LT has two
electrons

Bohr's theory fEils to explain splitting of speciral lines in presanca of magnatic fiald
i Zeaman effect,
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11.

12

13

14,

Be iz used In X ray lube windows.

Mg s used in incendiary bombs & signals,

Compounds of Cai.e Cally s usaed In extrackon of metals like Fe.
Radium (Ra) iz uzed in reatment of cancer In radiatherapy

Both C:H:0H and AgCHN can generale nucleophiie
KCH generate nitrilé as nucleophie whila AgCN generale isonilnle as nucleaphile
in nucleophilic subatifution reaction.

MnyQy is mixed oxide which cordains MO and MnyOy. 80 Mn is in +2 and +3 oxidation state
respectively, Bath Mn™ & Ma™ has unpalred electrons so MnaO, will show magnetic property
While all other cxides have no unpaired electrons either on cation or on-anion,

In basic medium H;0y can behaves as both oxidizing and reducing agent, so it can oxidize M’
o Mn*" and reduce |, 1o |

Covalent sollds have high meltng peint due 1o sirong covalenl bords, alzo [hey ane
irsulator in Bath solid as well a5 in moltan state.

Mon- biodegradable wastes are genaraled by thermal power plants which produce fly ash Bio-
degradable detergents leads o sutrophécation by decreasing oxygen eval In waier,

Hybndisation of carbon a, b, and ¢ respectively are sp’, 30° and sp’

Antifertility dreg ~» Morathindrone
Antibeotic —& Balvarsan
Tranguilizer —+ Meprobamate
Arfificial Sweatener » Alilame

i — | Qwidtation state of N
(A +2
NG, b
N,D +1

i 5

So , order of oxidation atate is
NG, = Nﬂ: N0 NED

CuS0y. 5HD is blue vitriol which is represented as [Cu{H; O], H:D0.50,
Hera, secondary valencles are 4 H.0 and 1H,0 molecule outside coordination
sphere is involved in hydrogen bonding,

Deficiancy of vitamin K causes increase in blood clatting fime.

I Hoffmann bromamide reaction, hypobromite on react with amide and in 1Ms reacton
carbonyl group is lost as ©O5 Inform of Na,CO,

During nitration of aniline, meta- nitroaniling is also formed as product dus fo formation of
NH, group. The percantage of pm and o product 18 51%, 47% and 2% respectively.
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) G

Enoclate lon
...E,:—

- &b

HL'.'I

15.

Q

Maj-l:lf Pradiict

16. Mearcury has kaw bailing point so is rafined by distillation method.
Copper refining |5 done through electroiyvic refining
Sificon |5 refined by zone refining method.
Nicked is refined by vapour phase refining.

17. First ipnization enthaly of Mg is smaller than Ar and CI but higher than Ha,

18.
OCH3 OH

"_.-"'- .H""\-t"'\_ HI - -
\i|/ | — | | + oy
= Aﬁf_; e
1- methoxy naphihalens

15. fetal sulphide sols are negatively charged while metal oxide sols are posiively chargad sols, Sa,
Cd5 is negative while Ti0; is positivedy charged sol
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20. Orly 1% aming react with benzens sulphonyl chiorde 1o give a compound which |s soluble in

alkali,
HH— H—CEH5
S0;CI -—E—D GHE
il
MNalH
@ =
Nal Fi.IJ—CH —CgHsg
0=5=—0 CH3
= |
e
Salubda in NalH
SECTION -B
1. m=2 malal
AT, =100.52 - 100
=0.52"C

Lzing, ATy = [Kym
052 =j=052x2
i =0.5
Row wsing,
1 o |
1-1in
Where , n=2 (dimensation)

" JI—EI.Er_1
1-0.5

So, percentage association = 100%

i =

2. CIFy-and XeF 4 have two fone pairs of efectrons on central atom

3. Partial hydralysis of XeF: gives Xae(L,F,
EeFy +2H:0 — Xe0;F; + 4HF
Compound A ls XeFg, so number of lone pairon Xe is 1

4. In Toilen's tast for aldehyde, aldehyde is oridized fo carbowylic ecid salt as:
R-CHO+H,0 ——=R-CO0 +3H +2e

So; 20 are fransfared per aldhyde group.

5. Viizooy = 10 ML
Volume of HCI used will be 5 mL (average of fitre values)
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Meq of HCI = meq of Na;C0,

(M n-factor = Vs = (M = n-factor < Vhuscos
02x1=5=M=2<10

Ri= 005 M

M= 50 mhd

6. Mcs; = 280 Sem’mal™’
Rnag, =860 Scm’mol”
i =426 Sem mol "
'i";-u-::-,, - ?':.r'_'l ¥ 'P'-ﬁ_,:r_'l 21:;:3

= 20 « A6 - 2 » 426
= 280 Sem® mal!

T Half life, t,.;= Tmin

Let, tme of 99.9% completion of reaction be 1 min
L&l the reactian s of st arder

2
zan:amga[ 8

[R]
[R] = 0.001 [R]e
EI'$1'43 E&I}ﬂh}g 1o
1=E%:n3rnln
1 =599 rmin
Mearest integer is 10

ot s 6.1
8. fiodes of benzoic acid = E
= 005

Theoralical moles of m- bromobenzoic acid = 0.05

Obsaned moles of m- bromabenzoic acld = ;DEE

= (.035
- 003g
0.05
=TH%

9. AG" =+ 257 k) f mol
Lising AG" = - Z.3RT log K,
252=10"=-2.3+« 83« 400 log K,
--3.3=Iug1{

g = log K,

2 tu-’
.1

K =

R TR

Using: Ke = K- {RT}

1
5o = Ke(0.083x 400]
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10

K. =166=107
K. =166x10"

Solubility of CAS0y ia water ; 5= 8«107°M
Using K, = &
K, =642 10°M
Mow,
CdsS0, = cd® + 80,
'5.'M - -
: ‘5'M 'S, +001'M
H,80, = 24" + 507
0.01M
Using, K, = [Edi':i[ﬂﬂ.*, ]
B~ 107" = §,(5,+0.01)
5, <= 0.1
So,8, =64x 10" M.

PART - C (MATHEMATICS)
SECTION -A

,_fos0-3f_ 3 R
again é =5in3 = !-'é ! g g
R=2r 'IIII 5,
; B/
i H = 3 = =
+T r q'E
P e 5
E = E-ﬂl'l'l_':-' = 'u"i L \
/T \
— h= E\E II.' II -_\\"\\_x -.-,F l||I
| A |
il II;'I'I'«-\ b é:?i x".\, |I
)
s "

PAP" =B F is non singular
now PAP ' = Al P=|
. Wwe pan say ARA, — Reflexive
PAP'=B

P PAR P =F'BP
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= A=P'BP
Now PAPT
=PP EPP"'=B
- ARB — BRA
R s symmetric
ARB = PAP '=B
BRC =PFBP'=C
—=PPAP )P =C

= [P |A[P?) «C

=l
-

= ARC,
F is transitive,
R iz anequivalence Relalion
oy <
4, it e e ] ~
4 2 et
B 1.3. fg E
Y' 4 2 //-L/’r.ﬁ
Fl 8.0 e
r -.._.-' .
_ 5
Equation of tangenl at P is x— NGy

B -
i [, |
2
= euts x axis al O01,0)

latus rectum at F | % = /6 cuts the tangent at.
S 5-YoY 4

- 2{B-1]
=

Area of AQFR =%{~.I'E—1:|i 1]

T

% %

Fud
=
-]

®—

(%) = _i.::a.

gix)=2%=3

e

]

b ]

|
=

Inl
1
Lat

¥=2H—3
_a i 3
=x="TSoty) =se=L2==g'(y)

g | 22

. 13
Mg (x) =
{x)+g ix] P
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%2 %3 _13
w1 z s

= =B+ B=D=x=213

© sum of possible valuesof 15 5

=

6. Mean = ¥ = ot u ()
2n
1 B lw nar
Varancg = — % % -¥* e ——=g"
Enﬁ' n

If badded to all of sabeation then
mean= J+bh=b=5
(80) -a® ={20)]

a’ + b = 400+25 = 425

w1 fl=1
- angle batween £&&
C.a8 1
Cosl = ——— —=
|a] 43
1

€]

= fl = coE :}:I.E\I

8. 1550’ +10co8' a =6 ac R
= 15tan‘a + 10 =6sec’ a = 6|1+ tan" o ]
= B[ 1+ Ztan® u+ tan‘ a |
= 9tan‘a - 121an" w+ 4 =0
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—[3tan’a-2) =0

P

= A o =

L] pa

=sinfa=%, costa=3

o

. 27sec"a +Boog'a = 2?: ?"f].. ¥ EE%]‘

=125+ 125=250

-

P=Q -2 | (PF=Q)a-Q | ~F | ((P=Q)s-Q)=-P

5]
T
F
T
E

mT m A -

- =4 m -
A4 ™ a4
e I e
- = T M
- = = -

0. Loy iyeneTox -

U e
(y+1) dx "fy)

[ A— 1 dy_dt

¥+1 |-_.|.-+1:| dy  dx

() = —nt=—e"

solution

IF, =g 1™ g1

E'.,".:

Y+
Y=ot =g-oc=Ere”

= =%+ 0

el

o b
y+1

=g+t —x,

1

B

:IE=1,—..- +91=
4 1+e

=

o dy g’ v @ B

=i = s o E

r dx [1| ET}: '11-‘3:' {1| EJ-}:

2

11. S =n[a+(2n-1)d| - {1}

S, =2n|a~(4n-1)d|....0i)
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5,-8 = En[a-tﬂﬂln— 1}d:{—n[a+|:2n—1'||:t]
=nfa+{Ba—1)d |=1000
" 8, =3nfa~+(Bn-1)d|= 3000

12. LHL @8tx=0

i

25"‘"%[3+3| Im - 1| : ]:
lermy . : -"
Wl a+3] EI
= “—;‘Ln: B-2b+3=0 -1
FRHL atx=0

1
e ~.|!+hx1—q";:h
% b
'l

fim
’"’I:mi'[d:-rn: +~.|"_-|
::-Iim;-_b.

L | o |

bh=-

- 2

= a=2b-3=-2

1 .-
- ==
Ebh.-zri .I..-"-E

| .
13, Equation of tangent to E? g’ =1 al I:Eﬁcusﬂ. 5Nt

= icmﬁ+%gn[1—1 Be |n.—'|

33
sum of intercepts on coordinate axes

z:E--.EEEl-I::IIH:l:rsEn:ﬂ

t 3—; = 31.||'§EIEEH fant — cosecH ool

d
for 2 mibn | uTj - = 3..5513::&@143 = COsacH coti

— tan’ 0 =

1 1
LAy = -
3B J
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14.

Z in minimum for &

System of equation has nol rivial solutions

4 A 2
= E -1 1] =0
2 3

poorE 3
= [A+2)[p —EJ’=|:|

.]1=E- &.J‘.EH

%sl{lh:t
p=fiths Jo  wi=(13]
a(3) = [.1(thdus [ 1{t)en,
1., p 5
Now —= [ F(thdt <1
b i 1
& 043-1]5:L rqu_iﬁz-u

SR NI
{2) = (3)

< ["f{t)dr =2

=a(3)=[14.9|

= ]

(XL

wie [01]

- (1)

-12)

- {3
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16. |BC|-8 |CA|-7 |AE|=10 ;
f\\
a=8 b=7, c¢c=10 W pr
cosh . 491008417 7 N
2(TH10) 28 / S 2
B [ ]

Projection of AB along AC = ABcos A

—'H:I:.:E—.E_E
28 14
17. w=1-+3i, z is such that {au|=1 3
"-\.\
[m]=2 ==|2||w|=1 \
1
I|=~—
=|z|=7

o Area of Regard triangie

1 )
- 2—'1.!?”2'"' l__‘.'"i

18, dy' = x'[d-x)({x-2}=0

G,
2 'H,____F,,.F/ .

= ¥ [2 4]

v =t%1m

N T

: Ej::,n'mmc
=§I:[x—3—.3]md:.

e N R R e

putl ¥ -3 =s5ing

= o = cosidn

1;% )
f=—" sinboos'add+= [F cosfodn
Ej -:r EJ“,

3 "
=U+E[¢’1i+mza]:ﬂ

31 sinn =
A=Zlni ]
Al 2
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. Required total area = 2A - ‘"‘-'Ei‘-

18. p = probability of gethng success ina stngle Iral
q = probabillity of getting fallure Ina single irial

p+g=1
given *C,p'g" = 0.4096 - (1)
& 5C, piq" =0.2048 - {1l

‘Cipa’ 0409
‘C,p'q" 0.2048

_'I-g--lt_\p—% q--"i"".

¥

5 16

= 3)=5e,p = 0% D

Pl=3)=50, 0 q = 10x e o2
_ =
625

20, Let centre of Vanable crcle zat Cihki&radus=r

Ce,=3-r
Goy = 1+4T
Ce,+«Ce, =4 constant

o Locusof C s an allipss.

T Ny B

O, point | 24 g)] satiafying the expression
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SECTION -B

. Y{2esK) e -43 %, £33k e, b= 10 aRsEtaAY.

1]
=42+ 3% kx % "

e
=4.2" + 30= 2"

=2%(4416)=19x2" zaud" + 1= 2"
Compaining a =0 |1 = 18

i =18

2 13
2. P= i
s

Itz charactenstic equition

2 T .
|5 _3_:'_—0 S L kh=T=l

s P=l-p - Iy
P =P-P'=P-{I-P)=2P—|

Pt < 2P P = 2{1-P)-P . 2-3P
P = 2P-3P" =2P-3(1-P}= 5P -3

P* = 8P" - 3P = §{1- P} - 3P = 51 - 8P

~ M=48
| fix+yi=T(x)fiy)
= Hxl=n"
Fix)=a" i
ET{0)=rnh=3 & L=g"
- F[-:':]:E']"
An k!
wm | lasa
e Ax
4, Pi13.a} Plane 2x-y+z-b=0 ——- - (1]
Q{-352)
PQ is collinear with 2i- j+k
- 2 2-a
—_— = =4
& =" e a
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Mid point of P and O is M{-1,4,3] lles on

(I} = —2-4+3-b=0
= be=:3

- Equation of plane is
a(x-1]«bly+B8irc(Z+5)=0

L da=3b+ To =0 (1]
& 3a+4db+2c=0 {23
El b ¢

34 13 25

. plane 34l k-1 +1Hy+B]+25(z+5)=0
MNaw [1-1a) lieson it

o B85+ 26ja+6)=0

25 =—-H{25+13}

B = —38
|5 | =38
B. F"[xj:ah:-—ﬂ[x+1:|=a{x‘—'EJ

i b
] F[x]=a|%—x i+l:|

P(-3)=0
=0=a(-9+3)+b
:"b—ﬁ'ﬂ

[ Pixjax =18

+b de =18

ol b
= J'Jaf%—x
=Zh=18 =3b=4
‘ g:%fé
: P{x]=%x’—%x+ﬂ

Sum of afl cosffidents
1 3

ey
2 7

| 1"
| w+1 -1 |

l:"“—:-'-"+1-u';|:'u';— 1]-|J

- 1.1“";'?]-":
s |

—_—
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i -z

= | ¥ 4+ "'||
we 1.5

goneral larm =" Cx ¥ «»x 7 ="C x ©

20 - B =0 =r=4d

For indapendent of

coefficent =" C, = 210

[

B. rF[r +Brf X+ 5]

=

u{rn‘lﬁ[r-E]:rnﬂ-r Bt 1+ 6

—Erlllr Nir+2){r+3)-ar-1]

-
=]

Y{r+3p-Slir+1-1}-rl

—hal |
=

=% [r+3-8{r+1]l +@rl—r!
=1
140 .
= 1r+3|l—r|-|—92!_{r+1!|!—r||
o] el

o (114 1204 131 11 21 31) B[ 111 11)
=131+ 121 13019111 = Q)

=131 128 11 -5 {11])

=130+ 4{T11) = 1N(12= 13+ 4) = 160(11])

8. Plx)=F{x")+xg|n’) =)
w4 ae1=(x—w)[x—w") Islactorof (1)
» Plwl=1{1}+wa{1)=D -{2)
Plw’]=f({1)+w'g{1]=0 - (3)
{2} w—{3)
. () w=f{1) = 0&T{1){w-1)=0
=MNfj=0

Again (2} + (3)
& 21(1)-gf1)= 0= g(1) = 2f(1)

P =101+ (1) = 36{1} = 3=xD =D
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10.

wdy—ydx= &' -y 221,

%) %)

:jM:]‘d—K=Sih ‘[%}:Inx L
1—[':":-'!] e ' E=1

Sin (0)=0+c=a=0

&

¥ = ®=dn| fnx)
w="1 y=0

a=8" y=0
Required area A = _[IH xain{ inx)dx,

1
Lt b =t_-;d:=dr_

X | 1 @
t 0 T
"y E"';Esl'rnl—msnﬂ: e {1+1) 2e®
A= “aint dt = = = = -
J-ﬂE " 5 ||. 5 5 as I‘
2

fo = —il =1k

L 5!

10{x + &) =m[§+u |=4
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