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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 Mumerncal 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 correct.

o1. In the given figure, sach dicde has a forward bias __::ﬂ__'l‘ll;lﬂ_
resigtance of 30 and Infinite resistance in revesrss
bias. The current |, will ba;
() 3.75 A | i, TEEM
(B)2.73 A
{C}2.I5A 1300
o)z A o
LA
(200
i
200V

Q2. There are lwo infinitely long straight current carrying conductors = ¥
and they are hald al rghl angles 1o each other so that thedr |
common ends meat al the origin as shown in the figure given
bedow, The ratio of current in both conductor 81 © 1. The
magnedic field sl point P is

{J——['x -y {x'r}]

daxy

f"@[m (x4 )|
(0 B[y - fx v
() B[ (x|

Q3. The half life pericd of rmedioactive elemant ¥ js same as the mean life time of anothar radicactive
alemant y. Inltially they have the same number of atoms. Than;
(A % and ¥ have same decay rate initially and later on different decay rate:
{B) x and v decay &l the same rate always,
{C} x-will decay faster thany
() ywilll decay faster than x.

04. A glass tumbler having inner degth of 17.5 cm iz kepl on a fable. A sludent stafs pouring water
{p = 43} into it while logking at the surface of water from the above. When he feels that the
tumnbler is half filled, be stops pouring waler, Up o what height, the tumbler is actually filled?
{A)11.7 em {B] B.75 cm
{C) T-5cm (O} 10 em
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A capacitor s copnected fooa 20 YV battery through a resistance of 10 £ 11 is found that the
potential difference across the capaciion rises 1o 2 Vin 1 ys. The capacitance of the capacitor is
_ WF,

Given I ‘; |~ 0.105

{A) 1.85 {B) 0.95
{Cy0.108 (D} 9.52

Faoltowing plots show Magnetzation (M) (a) M ik M

vs Magnetising field (H) and Magnetc '

susceptibility (¥) vs temperature (T) N 3 ¥ .
graph: I

Which of the following combinaton will
be represented by a diamagnetic ¥ il %
materia? | \
(A) (B), (c) |

(Bl b}, id) —
(C) (a), {c) |

(D) (a), {d)

Four particles each of mass M, move along a circle of radws
F under the aclion of their mutual gravitational attraction as
shown in ligure. The speed of sach parlice is:

1 GM
By
| JE'\{H(E»}E+1]

1 (GM
B oy (22 )

M

1 JGM frss.
{C) Eﬂ,IT:_"EE“‘E 1]

[l
(D} "

The lemperature of an ideal gas in 3dimensions s 300 K. The coresponding de-Broglie
wavelangth of the edectron approximately at 300 K, is

[me = mass of electron = 9= 107 kg

h = Planck constant = 6.6« 10 Jg

kg, = Boltzmann constant = 138« 1077 JK™']

(A} 3.25 nm (B) 6.26 nm

{C} 2.26 nm (D} 8.48 nm

& block of mass m slidas on the waooden wedge, which in turn

slides backward on the horizontal surface. Tho acoelaralion

of the block with respect to the wedge is: Givenm=8kg M= _ |
16 kg Assume all the sufaces shown in the figure 1o be
frickanless.

& 3
A) — B) =
#:IEQ {359

2 4
G) = D) —
:]39 1}35
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Q10 Due o cold weather a 1 m waler pipe of cross—sectional area 1 cm” i3 filled with ice al -10°C
Resistve heating s used 1o mell the ice. Current of 0.5 A I8 pazsed thiough 4 kKD resistance,
Assuming thai all the heat produced is used for melling, what is the minimum time. required?
(Given latent heal of fuslon for walerice = 333 = 105 J kg‘1. gpeciflc haal of lce =
2= 10%) kg "and density of ice = 107 kg/ m* )

(A)353s (B)0.353s
<) 35.3s Dy 70es

ail. A body of mass 'm’ dropped from a height 0’ reaches the ground with a sped of {I-.E.JE The

value of work done by the air-friction is:
{A) -0.68 mgh (B 0.64 mgh
{C) mgh {D} 1.64 mgh

Q12. Elecing field of a plane eleciromagnelic wave propagating through 2 non-magnetic medium is
given byE = 20cos( 2« 1IZI“’t—2DIIIx]".".I’m. The diglectnc consiant of the medium 15 eqgual ta:

{ Takey, =1)

1
1.-“1:15 {B8)3
{C)2 {0y &

Q13.  The ranges and heights for two projecties projected with the same initlal velocty al angles 42°
and 48" with the horzontal are Rq, Rz and H1, H2 respectively. Choose the correst oplian;
(&) R < Rz and Hy < Hz {B) 1= Rz amnd H1=Hz
G R1 =Rz and Hy = Hz (D) R1=Rzand H1 < Hz2

14, A mass of 5 kg Is connected o a spring. The potantal anergy
curee of the simple harmomc motlon executed by the syslem
is shown In the figure. & simpla perdulum of length 4 m has |!
the same period of oscillation as the spring system. What is L - }
the value of acceleration due lo gravity on the planat whera Wh 5 LY _.-":
these experiments ane peformed? . |
fA) 9.8 mis’ B 10 mis’ p——= !
(C} 5 mis? (D) 4 més? 2 "

1 B RS S

A

Q15. An objecl of mass 'm' is being moved with a constant velocity 5,
under the action of an applied force of 2N along a fncloniess /‘/
surface with following surface profile )
The correct applled force ve dstance graph will be: T ) BN

(A} : . (B} T .

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 (1 September-Becond Bhift}-PCM-5

Fa F
L—D e 3 | ﬁ‘&
(C) — 7 % (D) 2N
. v Nei
-EMT | A

Q6. A square loop of sde & om and rasistance 100 is

air.

Qia.

Q19.

moved towards nghl with a consiant spead vwi.Tha Frs—— KK W X
right arm of the 1bop is In @ uniform magnetic feld of 25 - | s
5T The fiedd is parpendicular to the plana of the loop

ard s going Into 1L The 1oop s connected toa nalwork

40 ‘{:l S R
i = ?--r.-- | KEERX xS
of rasistors-aach of valua 4. Whal should be tha valus | e .

of w0 so that a steady current of 2 mA fiows in the loop e
{A) 1 mis (B) 10° mfs
{C) 107" cmi's (D} 1 omis
For the given drowt the current | through the baliery 201
when the key In closed and the steady siate has o | |
been reachad is ) S
{A)25 A {B10 A *u.smn !ﬂ.EH
{C16 A (D10 A 1 _
any ] | |_ fan
fan. fan
s | '
A cube is placed inside an electric field, E = 150:.-“7 The ¥
side of the cube iz 0.5m and iz placed in the field as "
shown in the given figure. The charge inside tha cube :
iS' [
(A) B:3x107"'C e - XY
{B) 8.3=10°"C o
(C) 3.Bx10"C

(D} 3.8=10°7"°C

1
A student determined Young's Modulus of elasticity using the formulay = :':?:;’h . Thevalue of gis
taken to be 9.8 mis®, without any signifficant ermor, his observation are as follows:
Physical Quantity Least count of the Equipment Observed value
used for measurement
Mass (M) 14 2 kg
Length af bar (L) 1 mm 1m
Breadth of bar (b} 4 mm 4om
Thickness of bar {d) .01 mm 0.4 cm
Deprassion (3) 0.01 mm & mm
Then the fractional eror in the measurement of Y is:
(A 0.083 {B) L0155
() 00063 (D) 0.155
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Q20, Two resistors By = (4 & 0842 and By = {4 ¢ 0.4 are connected In parallel, The eguivalent
regigiance of their paralied combination will be:
{Ar{4+04)0 {B1(2:0.3)0
{Chid 2 0.3} L) {Dh {2 4 0.4} L2
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SECTION -B

{Numerical Answer Type)

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

Q1.

Qz.

Q6.

Q7.

The width of one of the two slits in a Young's double st experment is three times the other slit. IF
the amplitude of light coming from & st s proporional o the slit-width, the ratio of minimum {o
maxknum intensity in the inteference pattern s % 4 where x is

) ste-al rod with y= 2.0 « 10" Nm™ and = = 107" °C”" of length 4 m and area of cross-section 10
em’ is h&ated froem 070 fo 400°C wilhout being allowed to axtend, The fension produced in the rod
isx = 10° N whars the value of % is i

A uniform heallng wire of resistance 36 11 s connected across a potential dfference of 240V, The
ware i5 then out into half and a potential difference of 240 Y is applied across each helf separatedy

The ratic of power dissipation in first case 1o the lotal power dissipation In the second case would
be 1% wheraxis ’

The temperaiure of 3.00 mal of an ideal diatomic gas is increased by 40.0°C wiffoul changing the
pressure of the gas. The malecules In the gas rofate but do not oscillata. If the ratic of change in

intemal energy of the gas to the amount of work done by the gas is % - Then the valua of ¥

{round off to the nearest mte-ge-.r} is
{Given R=8.31 Jmaol ' K™')

The average translational kinetic energy of N; gas mofecuies at _ ___*C becomes equal to
the K_E. of an electron acceleraied from rast through 2 potential differance of 0.1 voll, (Given ky =
1.38= 107 JK) (Fill the nearest Integer).

The satellijes revolve around & planet in coptanar circular orbats in anticlockwise direciion. Their
period of revalulions ara 1 kour and B howrs respaciively, The radius of the orbit of nearer satellite
is 2 = 107 km. The angular speed of the farther satellite as observed from the nearer satellite at

fhe instant when bath the satelites are closest is iﬂﬂﬂ h' where xis

When a body slides down [rom rest along a smocth indined plane making an angle of 30" with
Ihe hodzontal, it takes tme T. When the same body slides down from the rest alang 3 rough
inclined plane making the same angle and through the same distanca, if @kes fime «T, where o
is a constant greater than 1. The co-efficient of friction bebween the body and the rough plane is

1.::

J_I

A2 kg steel rod of length 0.6 m is clamped on a table verically at its iower end and is free fo
rotate in vertical plane, The upper end is pushed so thal the rod falls under gravity. lgnaring tha

friction due to clamping at its ower EI'H:I ithe speed of the free end of rod when it passes through
its lowest position is s

|M‘|me—
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Q3.

Q1.

An enging |s attached lo a wagon theough a shock absorber of length 1.5 m. The system with a

total mass of 40,000 kg Is moving with a speed of 72 kmh™' when the brakes are applied to bring

it #o rest. In the process of the syslem being brought 1o rest, the spring of the shook absorber gets

compressad by 1 .EG m. I 90% of energy of the wagon iz losl dus o friction, the spring constant is
= 107 Nim.

A ocarrier wave with amplitude of 250 V is ampitude moduiated by a sinusoidal baze band signal
of amplilvde 150 ¥, The ratio of minimum amplitude to mazimum amplitede for the amplitude
modulated wave g 50 @ x, then value of x s ;
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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.

a1

Q3

Q6.

QrT.

Mumber of paramagnetic axides among the following given oxides is
Liz2, Cady, a0y, KOy, MgO and K0
{A)D {81 {C)2 (O} 3

In the following sequence of reackions,
CH, —HE A M0 B4 C

The compounds B and © reapectively ars:
{A) CI,COOK, HCOOH {B) CILCO0K, CHJl
{C) CHal, HCOOK (D} CHIly, CH:CO0K

The Crysial Field Stabilization Erergy {CFSE) and magnetic moment {spin-anly) of an octahedral
agua complex of a metal lon {ME'] are —0.8 Ay and 387 BM, respactivaly. [dentify [Mhl:

{A) Cr'* {B) Mn"’

{CY Vv {D) Ca™

Water sampte |5 called cleanest on the basis of whach ane of the BOD values givan below
{A) 3 ppm (B) 21 ppm {C} 11 ppm {D}) 15 ppm

The axide without nifrogen-nitrogen bard is
{A) N0 {B) MOy {C} N2Os {D} N:Oy

Given below are two statements:

Statement | : The nucleophilic addition of sodium hydrogen sulphite to an aldehyde or & kelone
Invalves proton ransles 1o form a stable 1on,

Statement Il ; The nucleocphilic sddition of hydrogan cyamde to an aldehyde or a kelong ywields
amina as final praduct.

Im the light of the above statements, choose the most appropriate answer from the ogtions given
bedow:

{A) Statement | is true but Statement Il is false,

{B) Bath Staterment | and Statement Il ara Lree

(G} Both Statement | and Statement Il are false

(D) Statement | is false but Statement s true

The potassium ferrocyvanide scdiifion gives a Prusslan blue colour, when added bo;

{A) Colly {B) Feli, {C) FeCly (D) Call;
Identify the element for which elactronic configuration in +3 ceidation =tate is [Ar!!]ds':
{A) Ru {B) Mn {C} Fa (D) Ca
Calamine and Malachite, respeciively, are the ores of:

PR Copper and Iron (B Aluminium and Zinc

{C} Mickel and Aluminiurm 10} Zinc and copper
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Q10.  Malch List-1 with List-ll

List -1 List-1i
{Colloid {Chemical Reaction)
Preparation

mathod)
(@) Hydralysis ) 2AuCH + 3HCHO + 3H,0 -+ 2Au(sol)+ 3HCOOH + GHCI
b} Reduction (0} AS,0; « 3H;5 —» A5,5.(s0d) « 3H,0
(el Owidation () 50, + 2,5 -» 35{s0l)+ 2H,0
(d}  Double (W) FeCl + 3H,0 — Fe{OH),{sol)+ 3HCI

Decomposition
Choose the most appropriate answer from the oplions given below:

VA (a1, (b, {eiive, (D) 18] (e} ), (B}, e, (d}-{i)
{C}{al-{iv), thj=(i), (ch-(I), (i) (D dai=00, (e, il (d-{iv)
Q1. |dentify A in the followling reactian,
MHz

= HT K,Cr, 0, A
J =

-,

=
: -
() |<:‘H (B) || ﬂ

N2

| o |

i

o
e |

o
ko

Q2. Which ong of the following gives the most slable Diazoniem salt?

.__NHCH,
|

A || (@) Chy= CHy - CHy - NH;
(C) HC—C—NH; (D)
H chrr.-l“*"'.\, -
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Q13  Inthe following sequence of reactions a compound A, {molecular formula TeH04) with a
slralghl chain struclurg gives a C4 carboxylic acd. Als

X _LLEJI_-E g N b
H,0
() CH3—CH»;—CHz—O—CH=CH—CH2-0OH
OH

B I

) CH3—CH2—CH—CHz—D—CH=CHz
{c) CH3—CHz—CHz—CO0—CHz—CH3
(0} EHa—CHa—CO0-CHa—CHa—CHa

Q14, Hydrogen peroxide reacts with icding in basic medium o give:

(A 10r Bl
(G} 10, (D) 1O,
Q15 Which one of the following compounds |s aromatic in nafura?
=
o FEE—
O @ |
|
§
() | Ak iad + |

Q6. In the given chemical reaction, colars of the Fe'* and Fe'' ions, are respectivesy;
&Fe’ +MnO, +8H — »Mn®' +4H.0+5Fe’
1A Yellow, Green 1B) Green, Yellow
{C) Grean, Orangs {0} Yellow, Orange

ai17. Which one of the following given graphs represents fhe varation of rate constant (k) with
femparatura {T) for an endothermic reaction?

[ ! 1 i
(A} i B} f.’
_.-"'"- i
= ) ' .
T -
¥
1
|
I LI\
K A ) .
(c) (o) "
.r"'r -
_ - i —
T i
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Q1s.

Q15

Monomer units of Dacron polymaer ane:

(A glveerol and ferephthalic acid (B} ethylene glycol and lerephthalic acid

{C} glyceral and phihalic acid (O} ethylana giyeol and phthalic acid
Expepamantally reducing a fupctional group cannot be done by which one ol the following
reagents’?

{A) Na/H, {B) P-C/H;

(G} Pd-CiHy (D) ZniHO

The sterepizomers thaf are formed by electrophdiic addition of bromine to frans-hulf-Z-eng islare
(A 2 enantiomers and £ mesomears {B] 2 enanfiomers

{C) 1 racemic and 2 enantiomers (D} 2 identical mesomers
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SECTION -B

(Humerical Answer Type)

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

Q1.

Qz.
Qi

ar.

An emply LPG cylinder weighs 14.8 kg, When full, it weighs 29.0 kg and shows a pressure of
347 atm, In the course of use af ambient emperature, the mass.of the cylinder is reduced o 23.0
kg. The final pressure inslde of the cylinder is atm. (Nearest integer)

{Assuma LPG 1o bae an idaal gas)

The surm of oxidalion states of bwo sibver tons in [BgiMH k] [AalCH] comples is 3

The maolar sclubility of Zr(OH) In 0.1 M NaOH solution s x = 107 M. The value of x is :
{Mearest integer)
{Given : The salubility product of Zn{OH) is 2 = 1077

If 80 g of copper sulphate CuS0y 5HD is dissolved in deionised waler to make 5 L of solution
The concentration of the copper sulphaie solubion is « x 107" mod L' Tha vatue of xis -
[Atomic masses Cu B354 U, 5. 320, 016U, H: 14]

A 50 watl bulb emits monochromalic red light of wavelength of 795 nm. The number of photons
amittad per sscond by tha bulb isx = 10°°. The valus of X is :
[Given: h=6.63 = 107" Jsandc=3.0= 10" ms™)

A peplide synthesized by the reactions of one mofecule sach of Giycne, Leucine, Asparic acld
and Histedine will have peptide linkages

For the reaction 2MNO, (9] = MN,0, [ g). when A5 =-176.0 JK' and AH =-567.8kJ
mol . the magnituds of AG at 208 K for the reaction is kJ mol™, (Nearest integer)

The spin-only magnebic moment value of Species is < 107" BM. (Nearest |nteger)
[Giver: \Iﬁ =1.73]

The number of atoms in 8 g of sodium is x = 107, The value of ¥ is
{Mearast intager) :
[Given: Ne = 6,02 = 107 miol™, Atomic mass of Na = 23.0 u)

If the conductivity of mercury at 0°C is 1.07 « 10° 8 m~" and the resistance of a call confaining

mercury Is 0.243 (3, then the cell constant of the cell Is x « 10" m™", The value of % s :
{Mearast integar)
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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.

Q1.

Q4.

If miis the number of sclutions: of the eguation 2:m:| dsunl —4 X Jszn ——x J 1 = o X |_l.'J..-|:]
and 3 s the sum of all these solutions, then the order pair (n, 5} 15

(&) (3, 53 (B) (2, 809

{CY{3. 132M9) (DY (2. 2n/3)

The digtance of ling 3y =22 =1 = 0= 3% =z + 4 from the point (2, =1, 8) ks

[A) 248 (B) 2B

(C) 245 (D) 442

cos (cosi-=5)) + sin”'(sin(B)) - tan T (tanl 129} 1s equal 1o;

{The inverse ingonometnc funclions 1ake the principal values)
{A) 3m - 11 (B)3n+ 1
{CYar— 11 {Dydx—98

]
If y = yix} is the solution curve of the differenbal equation x'dy +| v : ]d:-n w5 >=0. and y{1) =

1, hen y[ % iis Ll o

1 3

(A a ] - T e

' 2 %
C)3+a Md-e

SO | 4
Leta;, ag, oo , Az be an AP such that f’a—a— = 3 if thee surm al Unis AP IS TE3, than agd.y 15
Ml DL g

egual o
{&) &7 {B) 36
{Cy48 (D) 72

Lel 0 be the acute angle between the tangenis to the eliipse Hg . F1 = 1 and the dncle

K 4y = 3 at thelr point of Intersection in the first guadrant. The tard |s equal to:

5 .

A) — B2

{]z,ﬁ (8}
2

(C) —= {D—
}u'ﬁ ]'u,—
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Q1.
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The range of the function

f!:b--lﬂﬂ,-g[ﬂrcm[E:+::]rms|l:~:-:}-ms{: x| m3|3: :4;”!5:
1 =l

(A 12,2 @) ‘ L&
EY

{C) {0, 5 (D)2, 2]

Consider the systern of linear equations

-gty+2z=0

dx—ay+hHz=1

=2y —azw¥

Lel &, be tha sel of all a € R for which the sysiem Is inconsistant and S; be the sat of all

a8« R for which the system has infinitely many solutions. T n{3;) and n{3;) dencte the number of
elameanis in 5 and 5; respectively, then

(A n{Si}=1.n{Sy =0 {B) n{S:} =0, n{Sy}= 2

{CIniS) =2 niS:) =0 DYniS) =2, niS:) =2

The area, enclosed by the curves v = sinx + cosx and ¥ = [cosx —sinxf and thelines x =0, x= %

15
(A) 243 V2 +1) (B) 243( V2 -1
(C) 2[v2 +1] (D) 4[v2 -1}
: T i
Letf: R -+ R be a continucus function. The lim & [s equal to;
X - 16
{A) 212) By fiz)
{c) 41(2) (D) 2142 )

Let Py, Py .., Pys be 15 points on & circie. The number of distinct inangles formed by poinis P, P,
P suchthati =)+ k= 15, k5!

{A) 455 (A 443

(G) 12 (D414

Let the acule angle bsecior of the two.planes ¥ =2y =22+ 1 =0and 25 = Iy =62 + 1 =21 be the
plane P, Then which of the foliowing points Ges on P?
{A) (0.2, -4) {B) (4.0,-2)

1 1
(G} (=2, 0, —E:l {DHE.'L—E]

Let J,=[—2—dxvn-mand n, meN. Consder a malrb A=la | whari
" u'::l' S L

.I
s has 151 A
| @ P>
{A) (16) = 2% {B) (15§ = 2%
{C) (1057 = 2* {D} (1067 = 2%
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a14.

a1s.

Qis.

Q1s.

i A,

Lel S, = 1{n—1}+2(n =21+ 3 {n=3)+ ...+ [n=1}1, n = 4. The sum T - I||E-EH:|LI-EI|
amsy, Al (n—=2) |
ao;
a-2 ]
F. e =
(A) & {B) 3
a-—1 a
P} e [
{C) 3 { }E
Two squares are chosen at random on a chesshoard | I
(see fgure). The probability they have a side in o TS
comman s, |
1 4 - |
Al — B} = I
I: }15 t ]? L : !
2 1
() 7 (L 2

The funcbon fix), thael satisfies the condition fix) = x = jr sin k- cosy iy dy is:

(&) u-%[n _2)sink (B) %+ {n~2)sinx

{C :+%smx {0 ®+i{m-2]sinx

The function f{x|=x" -Bx" +ax +bissuchthat 1| 2}=f{4)=0.
Consider fwo statements.
{51) there exists %%, = (2.4).x, < x, . such that '{x,}=—1and I'{x,}=0

{S52)there exists x,.x, =(24).x, <x,, such that | is decreasing in (2 x,). increasing in
(%, 41and 20 x, ) = 43| x, ).

(&) bath {51) and (S2) are lrua (B (51)is true and [(S2) 15 false
{C) (51} is false and (S2) I3 true (D) bodh (S1) and (S2) are false
Consider the paraboia with vertex [;i |and the directrix y - ; Let P be the palnt where he

parabola meets the line x = -% . If the normal to the parabala at P intersects the parabola again
at the point G, then (PQY is equal 1o
15 25 145 75
Al — B) — C} — Dy —
i 8= 16) 2 B3

The number of pairs (&, b} of real nembars, such that whenevero is a root of ihe equation
¥ 4ax+ bh=0, 0" =2 s also a reol of this equation, |s:

(A) B (B)4 {cya oy 2

Which of fhe lollowvang is equivalant io the Boolean axpression pr - g7

{A) -p——q (B) -(a—+p)

{C} ~{p—=q) {0} ~{p—+q)
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SECTION -B
(Numerical Answer Type)

This zection comlalns 10 questions. The answer 1o egach question s 2 NUMERICAL VALUE. For each
quastion, enter the corect numerical value (in decimal natation, tuncatedrounded-off to the second
decimal place).

a1 Led ¥ be a random varabla with distrbution.

. 2 1 3 4 B
1 1 1

PiX = 1 il L b

X=% 3 2 3 B

If the mean of X is 2.3 and varance of Xis &°, then 100 % is aqgual to;

Q2. If for the complax numbers z satisfying jz — 2 - 2i| < 1, the maximum value of [3iz + §| is attained
at a + il ther a + b is agual to

Q3. Let the points of intersactions of the lines x -y + 1= 0, x—2y+ 3= Dand 2x -Gy + 11 =0 are
the mid poinis of the sides of a tiangle ABC. Then the area of the triangle ABC is

4. Let fix) = x° + 2" + & + 2« + 3, x € R Then the natural number n for which

|imw = ddis

=1 -1

Q5 Let a=2i-]+2kand b=1+2] k. Lel a veclor Vbe In the plane containing aand b If vis
perpendicular 1o the vector 31+ 2] -k and its projection on dis 19 units. then |24 is equal 10

Q6. Let 1] denote the greatest integer < (. The number of points: where the fundction

| xp:[ :Hx: _1 + Ein[ﬁf&ﬂ ]_l;_; 11. %= (-2, 2) 5 nol continuolss 15

arv. All the arangements, with or without meaning, of the word FARMER are writien escluding any
word that has two R appearing together. The amangements are listed serially in the siphsbetic
order as in the English dicbonasy. Then the seral number of the word FARMER in this =t is

8. Let fix) be a polynomial of degree 3 such thal [[K)= -l—f far k = Z, 3, 4, 5 Thap lhe value ol 52 -

10 610] iz equal fo

Q8. A man =tarts walking from the point P{=3, 4), touches the x-axis al &, and then lums to reach at
the palnl M0, 2). The man Ia wallung al a constant speed. I the man reaches the paint G in the
mimimum tme, then EDEF'H]I + (RQY is equal o

a10. If the sum of the coefficients in the expansion af (x + y)' is 4096, than the greatest coefficent in
the expanskon is
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Santosh Academia
KEYS to JEE (Main) - 2021

PART - A (PHYSICS)

SECTION -A
D B 3 D 0}
B : c T c [ B
C 10, c 11. A 12, O
13, i} 14, D 15, A 16, D
17, D 18. A 14, B 20, B
SECTION - B
1 2. B 3 4 4 25.00
S00 . = | T b | 8. G
16 10, 200
SECTION - A
1 B ] 3 D A
3] [ : A T B i [
o D 10, c 11, B 12, D
13, c 14, B 15, A 16, B
17. A 18, B 19, A 20, n}
SECTION - B
1 3 2 G4
& 7 5 B 173
4 2 10, 26
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PART - C (MATHEMATICS)
SECTION - A

[ 2 A | [ n]
(] i c T (] c
B 100, B 11. B 12, c
c 14 c 15, A 16 ]
A 18, C 19, Mone 20 [
SECTION - B

Ta1 ) 5 3 (] 4 T
1494 6. 2 7 T B. 26
1250 10, L2 ]
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Santosh Academia
Solutions to JEE (Main) - 2021

PART - A (PHYSICS)
SECTION -A

Sol1. In give diagram Diode 1 and 2 are in
forward blas withR = 3001 and Diode 3 g
is reverse bias with B = infinita
Iy current is flowing throwgh 2001 | ™y

1__-"
| I, . 3
Sa - and -Lourrent will flow ugh 13002
2 o throug : b [t

Dipde T and 2, As resistance is same 1 A
applying KCL in ABCD Loop A -

b i
200}
—I—éf13D—E'x1EIEI--I,=EI]+E{ID={I Eﬂ'tl"u"

1001, + 200 =0
L=
Sold B due o OX wira W
B - :T-';;[ainn. + BINBT | (7]
B due to OY wire L x Py}
. e
B, I;"’:!mnn: « 5ing” | _f,-"'? |‘|,|

As in the diagram direction of B, and B, are in | ’1} ':,nirc"~ ¥
downward direction /

So B=B, +8,

I'I'II

|
E:%mmn.a-nu_q [gind, +1)
1 e

¥

sind, = -II._“_; and sin, =
h?:. i !'l x.l' & ?J

E.-I'-IDI 1|.'E| > .||1II.T Y
= x ! g
4:'7 y 1.|I:':' } :'l- | :I'll. ulx i -:'l

I-I.L,l L o |

4z X !,.','l'x ¥ :-c,,.'x‘ i f|
H | Xty

B-it

4:'-'. ) ::I"'\l]': 4 |

B-=

E-—ﬁ-_lr-y]-u'x‘wf‘J
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Sol3. | l,J il

e 1

%
A =|_I'I'|2];L|,

i, =0.8832

Given N, =N =N,

So Activily & = LM

As A, <k =A, <A
S0 v will decay faster than x.

Sol4. As chserver is al- O So heighl of a2
water observed by obsarver ey
H H SH
JE_m_ Y {17.5-H)

Given diagram (17.5 — H) is height | ¥
ol observar HE: |3
JH ; i
—=1fr5-H !

a0 F
E=1T|".5
4
TH=T0
H=10

Sol5. V-10{1-e""|
2w 20(1-a"™)
1

(=
D 1-&
10
HIIPE i
g
i C100
—=in| — |= 0,705
RC L g
1 10°

C = R70105 ~10-0.105

Sol6. Magnetization {M) is directly proportional to magnetising fisld and magnefic susceptibility does
not depend an temperature 50 opticn 3 is comact.

Sol7. For crcular motion Fo. = MTV
- WJ
HFeF'=—

¥ R

GMM GMM MV
2 = = .=
(v2r) (2R} R
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Sold. De Broglie wavelength
E—HKk.-E

i h . 6.6=10'%
COJImKT 3294107 2138210 T« 300

R=B26:10"m
L= 6.260m

S0

Sol9. Suppose acceleration of wedne g
is a and acceleraton of block
w, . | wedge s a; then
MoosBl =Ma=16a = W= 32a
For block wrl . wadge
M+ Basindd’ = 8goos 30
MN=EBgoos3)° - Basindd”
= 328 = Bgcos 3l - Basin3l”
- 32a=4/ig-4a
= 368 = d\/3g S .

A3 S
= 8= ?g w\.ﬁ,\_ | .

Mow for 8 kg
: B e e e
Bgsin30' + Bacos3d = ma, 8y \ﬁ‘z\ vEal Lixd

1 3.3

B = 0% o+ g%

2 B 2
3

4
IEg

M zosdl

a
2
2
3‘;'
Sol10. Energy reguired to meft

0 =M5SAT =ML

=10"=2=10" =10+10"= 3,33 210"

=353 10"

Feat Produce in wine

H=FRt

« |4 107 =1
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35310 x4

= S = 363

Bolit, Work dana is equal 1o changs in K.E.
So W, + W, = ;u{u.a,fﬁ -0 W, - wark dons by mg

magh + W, = %mxﬂ Bagh W, —» work done by air friction
W, = 0.32mgh-mgh = -0.68mgh
W, =-0.68mgh

Sol12. Companng E = 20cos{ 2= 10"t - 200% )V Im to
E =E, cosfal -k« |v./m

= 10% K = 200
m
Spestt = =39 _1otmirs
200
R.l. = L = A1 =3
spead 107
Mow RLI. = .Ji.p,
d=ife;n1
o, =9
_utsinZ

Bol13. Rangs R

For 42" and 487 Range will ba same
H,.. 4 maximum 8

S massmum haight will be far48°

Sol14d. Maximum snergy - 104
|
K =10
F

K=5
Given Tonuns = Typng

ETI:JI:=.E.‘=J-E_
g K
f_J5

Vg Vs
g=4m/s’

Sol15, object is moving In upward dirgction with constant velocily 50 in upward moiion] + 2M)and for
downward motion (<2M) So option {1) is correc] represeniation,
V.Br V. =5x20x107
k| . rrta el L ek L
Sel1G: R d+1
2x107 =V x 20< 107"
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a
U=an=gx1|}:'=1x1l}’m.fa
2= 10" 2

W, =lemis

Sol17. In given droudt Inductor behave as a0
a simple wire o0 residtant circuit Ay
will be [ |
R, =2+1=30 =1 o] 3:1§ aﬂg
WV =IR 30V 7 ! |

a0
l==—=11
3 A

Sol18. Direction of E in the direction of v axes so flux is only due to top and bottom surface for boliom
surface y=0 E=10
and for fop surface y =0.5m  So

E=150={0.5) = %

150

flux fowing ¢ = EA = — «(0.5Y
_1s0
16
Gausses law § = 4
By
150_q
18 &,
q=jﬂ-ﬂ-35u1ﬂ":
18
=8.3x10"¢C
Mgl
Solig, ¥ = ——
4bd's

For significant ermor in
AM 3AL Ab . Ad AR
- i ¥ Rp——— | o
M L- "k d &
1x10%  3x10? 107 0.01=10" 10°
= + ¥ + 3= +
2 1 4 0.4 5

Sol20. i=l+l=l+l
R, R R, 4 4
R, =2
AR,, AR X AR,
R, R R
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AR., 08 04 12
4 16 168 16
R, =03

SECTION -B

Soll. Amp.c slit with
Intensity o Amp| o siit width)
L_fay_9
L W)

o =) (3o

o (o) (30

=1 =9l

2012, Force = Awa AT
Force = (10 107" Jr {22 10" ) 107% » 400
F e Bx10°N

¥w 107 = B 107
1-‘-5

Bol3.  In first condilion R, =360
In sacond condiion R, = 1882

v {240)
"R, 35
A S ) N
‘"R, R, 18 18

7

o A4)
: 9

P _{240) /38 1

P, (240)' /9 4
¥=4

Sold, Since process s lsochoric
So AU=nC AT

5. | S |
su=n[2R T~() |G, =3R
W =n 5 J,:. (il =5 |J
And exlernal work
AW = nRAT -4}

5 AFAT

AL 5

AW nRaT 2
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E = i — ¥ = 25.00
2 10

Soli. K. E energy of electron =gl
Translatinal KE. af N, = EI{T

S i = glﬂ

1B=10"w01= %n 138 10T
_ 1610 T 0.1

;- 1.38=10%

1] =TT3K

T=TF3-273 =81 C

Sol6.  for A satellite T.= Thaur
50 m, = Zxrad/hour
for B satedlite T; = Bhour

iy = Erﬂdr'hmr
given R, = 2= 107Km
5o T aR’

Then R, =R, =2 =2=10" = 4
R, = 8x10°Km

W, =R, = 4mx 10°Km (b
V,=m,R, =2x=10"Km / h
Vi-V, Zx=il
R.-R, Bx10’

Relafivem =

:%md-‘hnur
# el

SolT. for smaooth surface
a=gsn3d = g
S, = ut+ %al"
8, —%%1’ —.%t‘ ..... (i)
for rowgh Surface
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L _ mgsing - umgcosi ?145 cost
P .
8= gsint — pgeosi

. = masint
a vi|_ g
o=| 3o ?]?Mﬁl =

ow

g %muﬂ’

190 i
$=5 51 3 et )

By (1] and (i)
Q. _ 8y 3
2y _Rfy_ At
& =gl1-uB)e
‘I=|:1—u+..l'§]uE
1 {a® =1}
G e
s
Sols. I--:-s - _d_m-"
Energy consen/ation Low E
mgr:%lm“
2 J
mgl = %%lu' i)
And spaed Vo= =a ]
By equation {|) = JET_EI R

fhen V= JBgi = 4Bx10= 8

= 08m/!s

Sol9. By work energy theorem
Wark done = change in K.E.
Woark done by friction work done by spring

:U-%ﬂ"l"u"?
As 90% of K.E iz losed by friction so that
801 1 1 -
e =W |- O = e m Y
100°% 2 I| 2 2
1 I EW] i1 -140 1
o 7 = | e = ] YT = e =W,
2 o0 J2 100 2
& 1 F
K e i
Kx wm
K o o) 30000=20° _ . ood. s00
10 1
~-K = -16x 10
K =16« 107
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n Ay 250150
ma A v A, 2504150
a

PART -B (CHEMISTRY)
SECTION -A

Soll. Given are the oxide of alkali and alkaline earth metals which are lonic in nalure,
Simpie oxide are L0, Cad, MgD and K20,
Peroxide is MNa:.0y and superoxide is KO,
All simple oxides are diamagnetic a3 it has no unpaired efectron
For peroside;
07 =+ ols’c " 15°028"0 * 280, x2p, ndpin* 2pin " 2p;
It Iz diamagnetic as i has no dnpaired electron
For supsaroxide;
0; < ols’s* B'nls's " 28°c2pinpindpin “ 2pix " 2p,
It iz paramagneic due to unpalred seciron
Hare, only superoxide are paramagnetc which is KOs,
Ot of given oxides only 1 is paramagnetic., e, KO;

Sol2.  Here, C:H:is propens

H* { H,0
CHz—=CH—CHa - HiC :l:H CH3

OH
A
KO
HgC—CH-CH ——~ CHI3 +CHy—COOK
gl KOH
OH . c
A

Second reaction is lodofomm reaction

Sol3,  Spin only moment ;| - 3 5780
u = Jnins 2BM
3.87 = ,Il'r-[n L ZEM

Soy number of unpaired edectrons, n= 3
In;

Cr* - 48" 3d"in= 3
Mn' - 48"3d"in=13

V¥ ~ 483 in=2
Co™ -48"3d":n=3
So. M™ can not be V"
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Mow
CFSE for octehedral complex = -0.4n,4, + 0804,

={=0udn, + BN, ) A,

Whese | my = number of electrons int,,

nz = number-of elecirons ineg
For Cr ,
45" 3d" = og’
CFBE=(-04=3+0.6=0)}4,
=~ 1.2,
For Mn*",
45" 3d* =1, eg’
CFSE=(-D4x3+06=0)4,
=-1.2A,
For Ca®,
45" 3d"
In agua complex; M0 5 weak field Hgand.
So; t:gﬂgz
CFSE=|-04=5+0.6= E}ﬁu
=—[Bd,
Hence @ M iz Cop™

Sold. BOD iz biclogical exygen demand which represents the amount of oxygen reqguired o degrade
arganic matter in water
Higher the BOD mora polluted the waler s
So; here water sample with BOD = 3 ppm s deanest,

Sold. Al given oxide have nifrogen- nifrogen bond except M0 as;

0. H_:p
;)J T Ty
0

Sole.  Nuckeophilic additton of sodium hydrogen sulphite 1o aléhyde or ketone 15 as;
MaHS0, = Na’" + H50,

———— _*H

i EE o &
C=0 *+ _.& — C__ 4
1 ._5} HO [ G .-""E”'*E?f..gH
i y
'“:E;D Proton transfer -ﬁ_:C,_JZJH
~ s0gH 803
Less stabila more siable or less acidic
ar
more acidic

Sa) nucleophilic additicn of sodium hydrogen sulphite toan aldehyde or a kelone involves proton
transfer to form & stable ion,
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Addition of hydrogen cyanide;

i
SE=0+HON =—= > .;:GH

ChN
Final product s cyanobydrin.

SolT. Fell gives prussion blue colour on reacting with potassium ferrocynaide solution as
aFeCl, + 3K, [ Fe(CN), |—Fe, [Fe(CN), | +12KCI

Potassium Fermic fermocyanide
ferrooyanids {Frussion blus)

Sol8.  Electronic configuration of Fe is [Ar] 4s5"3d" and in +3 oxidation state it has [Ar] 48"3d"
configuration,

Sol9. Calamineis the ore of Zinci.e ZnCO, .
Malachite is the ore of copperi.e CuCO,  Cu{OH), .

Sol10, FeCl, + 3H,0—Fe{OH), (Sol} 3HCI —» Hydrolysls
2001, + IHCHO ¢ 3H,0 —» 2Au(Sol) + IHCOOH + BHEI - Reduction
S0, + 2H,5 —»35{Sol) + 2H,0 - Oxiclation
A5,0, + 3H,8 —+ A5, (Sol) + 3H,0 —» Doubledecomposiion

Sol11.

MNHz ){I}
,-/-’l“‘a I{...._Crzﬂ_, [I 7
|| | dlation
Ror T

[BerizoguEnama )

Sol12. Only 1" aromatic amines give slable diazonium sall on reaction with nitrous acid

. M
e

[J

-
Here 1° aromatic amine s 130 =l which gives most stable diazonium sall

Sol13. Here Ais CH, -CH, - CH, - COO - CH, - CH,
The given saguence of reaction is:
CH, -CH, - CH, -C00-CH, ‘—"‘D'n—} CH, -CH, - CH, -CH, -OH + CH, - CH, - OH
a't

Hera B is CH, - CH, - CH. - CH, - OH as it gives C4- carboxyiic acd on oxidalion as,
CH, -CH, - CH, —CH, — OH —=itt= &y _CH - CH, - COOH
B
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Sol14. Hydrogen peroxide reduces jodine 1o ladide kon is basic medium as;
HQ, + 20H 1 =3, + A +2H,0

Sol15.
=
o

i ..l-' ]
I".:'-___J_'I." Aromatic

| | = Antl-aromatlc
1

o -Anti-aromatic

Sol16. In reaction;
SFe’ +MnO, +BH —+Mn" - 44,0 + 5Fe’
Cotor of Fe™ s grean and that of Fe'' is yallow

Sol17. Rate constant depends on temperature as
K=ae ™™
Hera; as T increasss rate conslant increases exponentially.

Sol18. Ethylena glycol {HO- CH, — CH, - OH) and teraphthalic acid
“ =
( COOH— [ ) /} coO0H | are monomers of dacron palymer.
wE

)

Sol19. Ma /! H; can not reduce a functional group as Ma does not behaves as catalyst bera.

Sol20. Electrophilic addiion of bromine fo an alkena iz anll- addition, In which cls- alkene glves bwo

enantipmers and trans- alkene gives meso form
Here | lrans- bul-2- ens will give meso products

CH3 CH3
H;g::\ I_H Br, H——Br Br——H

P &

H—r—Br
CH3 CHa

Baoth are Mentical
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SECTION -B

Soll. Mass of emply cylinder = 14,8 kg
Mass of eylinder whan full = 28 kg
Masz of gas In cylinder whan filled ; W, = 28 - 148 =14 Z kg
Mass of gas in cylinder after using, W;=23-148= 82 kg
Initial pressure ; Py = 347 atm
Final pressare ; Pp= T

Using
W
=—HT
M
W,
PV = IR e |
W= i
W,
AT 2 2 3 R e !
: oM (i}
P_W
F.'_ F)
347 _142
P B
P, = 2atm

Soiz. [Ag(NH,), | [AaiCN), | comains [ AgNH, ), | ana [ Ag{cN), |
In iﬁﬂ‘”ﬂ. :I_.] , witdation state of Ag = +1

In | Ag{CN), | |, cxidation state Ag = +1
Hence ; sum af oxldation stata = 2

EHS. lﬂ{DHIJ --_—'uli"l:I +2§:‘H

= - -
: g 25
NaOHMNa" +0OH
0.1

.7 T [
|Zn* |« §
|OH |=28+0,1=01
As Sl

K, =[Zn* JoH T

Here - 2% 107 =8{0.1)
m

g 5=2x10"M

BSold. Mass of CusS0,. 54,0 = Big
Valume of 2aluton = S0
Modar mass of CusCy. 5H:0 = 245.54 g/ ml

&0
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miales
Concentrabon = ;
volume ol solutan
= E = 06404
= Gdw 10°M

Bol5, Power=50wall =50 J/ sec
Emergy emitted par secand = 50 J

Wavelengih ; & = T85nm

Emergy of one phoion = !15

o SB35 1077 & B YT
95«10 "

= 0.025=10"""4

Mumbser of phatons emilled per second =

J

8
0.025«10°"7
= 2= 10"

Bolé. Peplide containg four amino acd e glycine, asparlic acid and histidine, so L will have Lhres
peptide linkago

Sol7. MOg)= H%Ch (g
AB = =THJK " =~ 1TEkJK "
AH = =567 BKdmol™’
T = 258K
L'ﬁir%-\. :J.I-G - "IH' TI'!E )
=-57.8+ (298~ 0.176)KJmal
= ~57.8+ 52 5KJmol
= —5.3KJmol"’

Hence , magnitude of AG in kJmal "is 5 { nreasst integers)
Solg. B, —»nals's "1s'a2s’a " 2etndn)

Hera, number of unpaired electrons, n=1
Spin anly moment ; po= ,|'n|jn 2] B.M

w=N1+2) =+3BM
p=173EM
« 173107 B.M

Scl9, Moles of sodiim = .2% mol

Number.of atoms = %x 6.02x 107

= 209~ 107
e 2x 0™
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Sol10. Conductivity; x = 1.07» 10°8m ™"
Resistanos | B =0.2430
cellconstantG =7
Lising;

py
= e
R
G =kxR
« 1.0710% « 0.243m '
: PR 10 m ]

PART -C (MATHEMATICS)
SECTION -A

| Tt A 1t |
Soll. Emsu:dsln[i bR .|31n|‘—1 | 1] 1
= Zoosx(2cos2x - 1) =1
1 n 5t Ta
= 3 — For f<sxsmie =, — —
COS3X 2 or MEm X a's'g
5012, fime: y-2z-1=03x-z=-4=0

%.21*1.1 ||:|n the ling, Q2 -1 &)

— & paint F'|

P = %[Tt‘ — 56t + 220
2

= 5{112-224 - 220)

Sol3,  Given expression
=E.':—5+E—2:—[1E—47|:|= i

Jdy oy 1
Sol4, [DE e
de ¥ ¥

IF-g*

Snlutm:ya'—]'a'—t.anx——ﬂ'.na'rl:
X

Point (1,1) =€« -

xa:-l_-q.h::l X

20

Sols. 5, - Z%

l_L|
N
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a8, =|a+5d|{a+15d]
= a’ +20ad+ 75d"
= 45 4+ 754°

21
Alsa, quarzud]—'laa
—=a+10d=9...... {iy
ih& df=—
(i & i) = o0
=38, =72

Poinl of interseciion of

2 f
%4—'},:"1 = 1and ¥ +y" = 3in the 1" quadrant Is'g-% |
1
|T|.|= ——== Tl =_"l||§
33 7
tang « [T, 2
1+ mym, 3

fix) =I|:|gﬁ[3+ JZ|cosx —sinx |-]

—J2 < cosx—sinK <2
= 0= fex}sd

A=l =a=3 4

Fora=3 nosolubkon
For a = 4, no solulkon
MS | =2Zn{5,)=0

Reqguired area

A =2[:'4|I||'slrrx + 08 x| | cos x — sinx || dx
1id

- zju sin % ¢

= 22|21

% 1{sec® x)2sec’ xtanx
fim =3 = = 2§{2)

Required number = "'C, — number of solution of x, + x, = x, =15 whare x, = x, = x,
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"G, =455,

For ¥, =%, +aa21

X =d+hbE

o,y + 2, =15

= Jx, +28+b=15
Coefficient of x" In

[t +2% 4 0"+ x™ 2

(! + 2+ 2%+ "+ 2™ 4+ 5"
(o +utextsex")=12

Reqguired number = 455 — 12 = 443

Soli2. Angle biseciors ara
a-2y—dr+1 2x-dy-—fz+1

3 7
= x-Sy +dze4-0{)
Gx - 23y - 322410 =0.........{0)

As distance of a point [-100)om X -2y - 22 +1=1
from {i} is greater than that from (i}
(i} is the acute angle bisector,

-
Solid I, = Iﬁdx mnae N, n=m
1" -

IH--.:- _JJ--.J

(=S Y
in

=1
|adjA =1

|
1

ﬂEu:B:I =m

I. 1 . 1
4= 52 ) Bl=va27
Solt4. 5 = S'r(n-1)
1

= NEr =Xr
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_nl:l'l—ﬂll‘l_l"—'l]ﬂ'[:a"-“_rl‘-n
S & T8

2n (-1 1 =1
_E; E nt (n-2y ,|'

LAl 3

80l15;. Required number = 3 2*“’;3 $IERE 1

Sol1B. Mx)=x+asinx

where a = T-:.nsy!:ﬂdy

‘)
8 =JE-EIE].I|: y + @smy jdy
i)

'|1.'a

= | ysiny +aosy -%mszgﬂj
B

—=a=r—2

Sol17. f(2)=fl4)=0andf(x)=x'-6x"+ax+h
=flu)={n—2){x—d)n=x 65"+ Bx
—a=8b=0

2 2 -18
C{x)m Donx o2 oy %y 2o, T,
(%} X 5 X I'.I'.E‘: (%, ¥
flim ) =-1f{x,)=012)=-41({4)-8
f'{=;1=10,

{I{:ﬂ:l: %”34 }= ;;

Sol18. The parabola ; | :—% ] = y—%

= y=% —x+1.....00}
is
2’4

[dy
| dx
N,_.:!,':Ei-E. ..... L
(1) & (i) =023

=N =E
18

=3

I!I_

Sol10. Forevery o, there must be a o® - 2, So, thare will be infinitely many pairs (a, b)
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il T
Z -
1

Solzb. ~-(-pvqgi=ps-q

i)

Illl.'l

——

Y

i

"

e
—,
S,

i
ye

—
-

*".

.IIII-lll

-

SECTION -B

20

Soll, x=Lxpix|

TE= = — g 1+—+E:I
o
bh-B=— .........
— 2| P {i}
1 Toq
il - iy 1
Also 5+a 375 b
—.-aib_i ........ (i}
3 1 1
B = =— h==
(i & (i) =a = =
I:FJ—':”'E]—*'-"'T
= x'p{x)-(%)°
e 1 'l'I
=£+l+3+£+ﬁ_|gl
5 10 5 10
== 100" = 781

Sol2. |Nz+E=3z-2
Alsa, [z-2-2i<1
12 fz-2)- 2= fz-2-2
=1<jz-24<3
= 3<3[z-2<8
[z-2}=31oc z=3+ZF=a+b=5

Sold. ar| ABC) = 4ar{DEF) i
=4-1w|2[2-5;|+1(5-3]-?¢3-2||=2|-&+2+ 7=6 o A '\
2 el MU
i 1. __...
k-] O C
=]

ot 11110

-1
B’ —|{I“—.1x'+ ¥+ 2+ 3]
= hm -
gl . |
=En1§nx“ "t - -3t -2

=8 -19=d4d4 =n="T
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Sols. v=I8+mb
=3+ m,-+ 2m, 2 -m}

E(32-N=0=|=-4m........ 1]
[vA=19=8-2m=57...... (i
3

(i) & (i) ==l=86,m= '?
= 2V ={21-18,27)
|Zi[ = 1484

LR R T, |

¥ =-1cx<0
Solé. fix)=} %—1.[&::1

x"—E-a-L. Tsx<?

|
(=1 fo (=1 )= f{-1) =1
f{ﬂ']-l},[(ﬂ']-—'ilg-‘lafﬂﬂ]
NE]

‘f{i ]=—2——t

i }_ {1} = 1:5_ z

Paoimts of discontinuety
=01

OEREENESS

Sol7.

FAE | :: et
MAR
— . | ¥ arey
ERA
i FARE -_I Fl=3
i

F|A|R|M|E|H 1

Sol8.  xf(x)+2=Aix-2)x-3}x-4){x-5)

1
PR o L
=" 50
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Sold. "P'Q-m, -
_E. 2 t;—'l

— == — =3
3 -

| R

= R{-10] |
PR +RO" =20+-5=25

Solll. 2"=4086 =n=12
"o, =924 (greatest cosflicient]
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