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Deamed to be University

PHYSICS, CHEMISTRY & MATHEMATICS

Paper- 1

Time Allotted: 3 Hours Maximum Marks: 300

*  Plsasa read lhe insirucilons earsfully. You ss8 alldtted § minutes gpemifically Tar thin
purpasa

Important Instructions:

1 The tesl ls af '3 hours duration,

2 This: teal paper consists: of 90 questions Each subjecl (PCM) has 30 gueslions. The
maximum marks are 300

a This guestion paper contains Three Parts. Part-A |s Physios, Part-B is Chemistry and
Part-C iz Mathematics. Each part has only lwo ssctions: Section-A and Saction-B.

4. Section - A : Attempt all questions.

5. Soction - B : Do aniy 5 questions out of 10 Qusstions.

B. Saction-A (01 - 20) confains 20 mulfiple chofme guestions which haie only one corract
answer Each guestion cares +4 marks for corres! answer amd —1 mark for wropng
BOSWRE

T Section-B (01 — 10} cantains 10 Numercal hased questions with answer as numerical

velue Eavh queation carrios +4 marks for correct answer, There s o nagalive rrarkirg.
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PART — A (PHYSICS )
SECTION -A

(One Oplions Conroct Type)

This section contains 20 multiple cholce questions, Each question has four choices (4), (B), (C) and

{Bh.susoliwhich ONLY GNE opdon Is cotredt,

a1

Q3.

Q4.

In the given figurs, ssch dicde had a forward bias - 18000
resigtance of 30 0and (nfinite resistance in reverse i
bras. The merent lywill be: ;
(A) 375 A S O
{BY2.73 A
(C) 2.35 A . 1300
D)2 A -
L A
|20
200

There are two infinitely long strarght current carrying conductors oy
and thay ara held at dghl angles 1o esch dther s that their ;
common ends mest ot the ongin as shown 0 the figure given
below. The ratio of cument in both conductor is1 @ 1. The
magratlc field al point P is

Mol TR ik
(B g2 = (x4
{B}%{J:"+y‘+[r+y}]
I o)
(©) 2]y 4 (x4 )]

The hall |ife perind of radicactive sioment x is same as the mean Ife ime of another radioactive

slemant y. Initially they have the same number of aloms. Then:

(A) x and y have same decay rate Initially and laler on different decay rale,
{8) & and y decay al the same rale glways,

(C) x-will decay faster than y.

(0] y-will decay faster tharn x.

A glass tumbier baving inner depth of 17.5 om 15 kept on a table. A student starts pounng water
(h = 4/3) into it while looking at the surface of water from the above. When he feels that the
tumbler is hall fillod, ha stops pounng wator, Up to what height, the tumblor is actually filled?
(A)11.7 om {B) 8.75 cm

({C)7.5cm {0} 10 em

Hapd Offive: Spntush, Univarsity, No |, Sansosh N, Pratip $hay, Ghnginbad,
Hrunch Offies; J-10, Anllel Arcade, BT Ciliwrinbal,
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Q6.

Q8.

Q9.
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A capacilor is connected o & 20 V baltary through a resislance of 10 Q. Il is found (hal the

potential difference across the capacilor rises to 2 Vin i is. The capacitance of the capacitor (s
F.

104
5 inf == =10.105
Er :'L(g!l f

(A} 1.85 (B)0.95
{C)0.105 (B} 9.52

Followirg piols show Magnatizagion (M) g oM b
va Magnetaing Nield (M) and Magnelic '
susceptibility (y) ve temperaturé (T} N " |V SN
graph: : L Va ‘

Which of the following combination will

be represanted by a  diamagnetic ¥ e} X
matarial? l
(&) (b), (<) L 5
(B} (b}, (d) —— —
(C) (@), (¢)

() (a), (d) — |

Four parfides &ach of mass N, move slong & crede of redius
R under the action of their mutual gravitetional atiraction as
shown in figure. The speed of gach particle is;

1 e 1]
(A) = p=———
2 H{EJE +1)

2

® 3 Slisgs )

Tl ]

RETR

© 5 'Flz‘ﬁ""}
GM

(o) R

The temperature of an jdeal gas m dimensions 15 300 K. The coresponding de-Broghe
wavelength of the electron approdimately al 300 K, is.

[me =mass of eleciron =9x 107" kg

h = Planck constant = 6.6 « 107 Js

kg = Boltzmann constant = 1,38« 1077 JK]

(A) 325 nm (B)B.26 nm

(2] 226 nm () 848 rim

A block of mass m slides on the wooden wedga, which in turn
slides bBackward on the harzontal surface. The aocelaralion
of the block with raspect to the wedoe is: Givenim = B kg, M =
16 kg Assume all tho sufaces shown in the figure to be
friciion|ess

B . 3
A= By =
lrﬁg Hﬁg

2 .
{E}Eg ﬁn}gg

Hopd Office Spntush Universitg, No |, Spesosh N, Prtup $hay, Ghagiabad,
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Q10. Due to cold weather 8 1 m waler pipe of cross-sectional ares 1 cm” s led wilh ice al -10°C.
Resistive heating is used to meit the ice Currant of 0.6 A is passed through 4 k) resistancs,
Assuming that all tha heat produced s used for melting, what s the minimdm Ime requlred?
(Givan ldtent hmeat of fusion fer waletice = 333 = 1I:r5 d kg"'. spucilic: heat of jce =
2x10%J kg 'and density of ice = 10*kg/ m*)

(A)3.53s (B)0.353s
C)353s {D}TDE s

Q1. A body of mass 'm’ dropped from a height ' reachies the ground with & spad of 0.8./gh . The

value of wark done by the air-friction Is:
(A) ~0.68 mgh (B) 0.64 mah
({C) mah {D} 1.64 magh

Q12. Eleciric fleld of 3 plane slecromagnetic wave propagating through a noremagnetic medium 1s
glver byE =20cos(2x 101~ 200x)V /m. The dislectnc canstart of the madium s equal fo;

{ Takey, = 1)
] (B) 3
c)2 e

Q13, The ranges and heighls for lwo projecliles projected with the same Tnitial velocty ol anglas 42°
and 48" with tha horizontal @re R4, Rz and H1, H2 respectively. Chooss the carract option:
(A) RY = Rz and HY = H2 (B) B = Rz and Hy =Fz
(C) RY=R2 and H1 =H2 (D} Ry =R2 and H{ < H2

Q14. A massof 5 kg is connected to a spring. The potential enargy
ourve of The simple hamonic mation executed by 1he system
i& shown In the figure, Asimple pendulum of length 4 m has ’EL‘J
the same period of osclllation as the sping system, What is Uy |
the value of accsleraljon due Lo gravily an the planst where s
ihess axperimenls are performed?

e

(A) 9.8 mis (B) 10 mis® o—
(€ 5 m/s® (D) & mis 2t
¥{mj - ¥
Q15.  An object of mass 'm’ Ie baing moved with a canstant velogity .
undes the action of an applied force of 2N along a frictionless J,f”’ ™~
surface with Tollowing surface profife. a4 '\\_
Tha cormect applied foroe vs distanca graph will fe 939 8.
e ,n:,— T
F Fi
2N —'| anE
Inl - Do B | i
(A) T ® | %,
._EN,I 2N—
—y «—0—

Hopd Office Spntush Universitg, No |, Spesosh N, Prtup $hay, Ghagiabad,
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F, F
o e - . N P
(c) N 7 x () 7N\
"x.\." 7 - Y »
’ X
N e——Q——»
016. A sguare loop of sidée 20 cm and reslsiance 10 is
moved towards right with 8 constanl speed v The P EN_ W _;E“
nght arm of the loop is in & uniform magnese fisld of : Aot
5T. The field Is perpendicular to the plane of the loop |j- (TRl B
and Is going into it The loop is connecled to & nelwork | 402 Q 4821 e 44
of resislors each of value 4. Whal should be {he valus I—— sy Max
of vp 5o that a steady current of 2 mA flows in the loop ;,:‘ )
(A) 1 mis (8 10" mfs
(C) 107 emis (D) 1 orils
Q17.  For the given cirouit the current | through the battary 20
when the kay in closed and he sleady stale has p=——"ne i
been reached is ik
(A) 25 A B) 0 A gﬁ_-ﬁmH Q.2H
€16 A (D) 10A A | i
anl..lll- A | 1. | S i)
(3 a0
s |
Q18. A cubeis placed inside an electis field, E=1 543';'] The
slde of the cube 18 0.5m and I8 placed in the field ad
shown n he given Bgure, The charge inside the cube
Is;
(h) 8.3x10"C -
(B)8.3x107C P
(C)38x10MC 7
(D) 38x107C
. 3
Q19. A student delermined Young's Modulus of elasticity using the lormula = M“T . Thavalue ol g ls

4bd’s
takan to be 8.8 mis”, without any significant error, his observation are as follows:

Physical Quantity Least count of the Eguipment Observed value
used for measurement

Mazs (M) 1g 2 kg

Length of bar (L} 1 mmi 1

Breadth of bar (b} 0.1 mm 4 cm

Thickneas ol bir (d) 001 mm 04 cm

Depression (i)' 0.01 mm 5 mim

Then he fractional arcor i the maasurement.of ¥ s

(A3 0.083 {B)0.0155

(CyO.0083 (D 0:155

Hopd Office Spntush Universitg, No |, Spesosh N, Prtup $hay, Ghagiabad,
Hruneh Offiess 110, Aniloel Arcade, RTIC (liarial],
Pl o, 93] 40040, ) [442350
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020, Two resistors By = (4 £ 0,812 and By = (4 £ 0.4)0 ara connectad In parallel The egulvalen
resistance of their parallel comblnation will be:
(Al (4 =041 (B)(2+03)02
IC) (4 +0.3)a (B)(2+04)0

Hepd Office Spntosh Uiniveesity, No |, Saecosh N, Pratgg S, Ghazinbad,
Hrunch Offies; J-10, Anllel Arcade, BT Ciliwrinbal,
Phone Mo, B3] E4 1040 w1 ) [ 347350
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SECTION -B

(Numerical Answer Type)

This saction contmns 10 guestons. The answar o sach question 15 3 NUMERICAL VALUE. For sach
quastion, enter the comect numerical yalue (in decimsl notstion, truncatedirounded-off to the second
decimal placa),

at.

Q2.

Q3.

04,

nﬁ L

Qr.

Q8.

The widlh of one of the two slits in @ Youhg s double sl expedment is Lhree limes he olhar st 1T
the amglitude of lighl coming from & =il s proportonal to the slitwidth, the ratio ol mimmum fo
maximurm intensity in the interference pattern s x © 4 where x s -~

A steel tod with v = 2.0 % 107" Nm™ and o = 107 *C™ &f lenigth 4 m and area of crasssecticn 10
om” 18 heated from 0°C to 400°C without being allowed to extend. The tension produced i the rod
is % = 10° N whare the valua of % is

A unfform heating wire of resisiance 36 £ Is connedled across & potential difference of 240V, The
wire s then cul into hall and a potential diffsrancs of 240 V is applied across each hall separately.
The ratio of power disspation in Tirst casa 1o ihe total powsr dissipation n e sscond case would
he 1. x, whera x|s

The lemperature of 3.00 mol of an ideal diatoric gas s increassed by 40.0°C without changing the
pressure of the gas: The molecules in the gas retate but do not l:raditat& if the matio of changs in

intamal energy of the gas to the amount of work done by the gas 3 D « Then the value af %

{round off to tho nmst angnrj i
(Given R=8.31 Jmol " K

The average transfational Kinetlc enargy of Nagas molecules at “‘C becomes aqual o
the K.E. of an aleatron accelerated from rest through a potential difference of 0.1 volt (Given ks =
1.38 = 107 1K) (Fill the nearest integer),

The satellites revolve around a planet in-coplanar circuiar orfits in anticlockwisa ditection. Thsir
period of revolutions are 1 hour and & hours respectively. The radius of the orbit of nearer satelite
I8 2 = 10" km, The angular speed of the farther satellite as observad from the nearer salullits al

the inalant when both the satslliies are closest (s Emd N where xis

When & body slides down from regt along a smaoth inglined plane making an angle ol 30° with
the heorizontal, it takes bma T. When the same body shdes down from the rest along a rough
inglined plane making the same angle and through the same distance, 1l lakes lime oT. where a
Is a constant greator than 1. The co-efficiant of friction btween the body and tha muagh plane Is

=)

A 2 ko stesl rod of fenglh 0.6 m i3 clamped on a lable varbcally al ks fowar end and is frea o
rotata in verical plane, The upper end is pushed so that the rod falls under gravity, Ignoring the
friction due Io elamping &l lis lower end the speed of the free end of rod when it passes through
Its lowesl pesltionls ms"

where x =

Hapd Offive: Spntush, Univarsity, No |, Sansosh N, Pratip $hay, Ghnginbad,
Hrunch Offies; J-10, Anllel Arcade, BT Ciliwrinbal,
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Q9.

n"Br

An englne is attached to s waegon through a shock absorber of lenglh 1 5 m. The systemn with a

tal mass of 40,000 kg i moving with a spead of T2 kmh™ when the brakes are applied o bring

it to rest. |n the process of the system being brought to rest, the spnng of the shock absorber gets

comprassed by 1.0 m. Il 90% of energy of the wagon s losl due to friction, the spring constant is
x 107 Nim,

A camear wave with amplitude of 250 V is amplilude madulated by a sinusoidal basa band signal
of amplitude 750 V. The ratio of minimum amplitude o maimum amplitude for the amplitude
modulated wave |5 50 - x, then value of x s .

Hapd Offive: Spntush, Univarsity, No |, Sansosh N, Pratip $hay, Ghnginbad,
Hrunch Offies; J-10, Anllel Arcade, BT Ciliwrinbal,
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PART -B (CHEMISTRY )
SECTION -A

(One Oplions Conroct Type)

This section contains 20 multiple cholce questions, Each question has four choices (4), (B), (C) and
{D), out of which ONLY ONE aption s correct.

a1

Q3

Q4.

Q5.

as.

ar.

Q8.

Q9.

Murnbar of paramagnetic oxkides amaong the fallowing given axides is
L0, Cal, Naals K, MgO-and KO

(A) O B (C}2 (0} 3
1 the Tollowing saguence of reactions,
CH, T8 A 109 5.0
ol B
The compounds B and C respeciively are:
[A) CLLECCOK, HCOOH (B) CLCOOK, CHJl
{C) CHal, HCOOK {0} CHIy CHCOOK

The Chrystal Hald Sisbilization Ensrgy {CFSE] and magnslic moméanl (spir-anly) of an oclabedral
aqisa complex of a metal ion (M77) are ~0,8 Ay and 3,87 BM, raspectively. [dentify (M77):

Ay ot B} Mt
f;c% % ED}] Co™

Water sample is called deanesst on the lasis of which ong of the BOD values given balow:
(A) 3 pom (B1 27 ppm (€) 11 ppm {O) 15 ppm

The axide withou! nitrogen-ritrogen band is;
(A N0 C B N2Qy (5} M0 () MNata

Glven below are two statements:

Statemant | : The nucleophillc addition of sodlum Fydrogen sulphite 1o an aldabyde Or a ketohe
involvas profon rangfar 1o foom &' stable jon

Statement Il : The nucleophilic addillon of hydrogan cyanide fo an aldehyde or 2 ketona yields
amine as final product.

In tha light af he above stalemants, choose the most appropriate answer from the optlonsgiven
[nl=1[ulUN

{A) Statermant |is frue but Statement Il [s falsa

{B) Both Statement | and Statement Il are trus.

{C) Bath Statement | and Statemeant Il are falss,

{2 Statement | is false bul Statement 1 s true.

The potassium ferrocyanide solubion gives & Prussian blue colour, when added o/

Ay Colly (B) FalCls (G} FaCly {0 Calla
Identify the elemen for which eledlranic configuration in +3 auidation state |s [An3d™
(A Ru (21 Mn (Z) Fe (O] Cn
Calamine and Malachite, respactivaly, are the ores of;

(A) Copper and lron (B Aluminium and Zing

(T Mickal and Alumifium {0} Zinc and copper

Hepd Office Spntosh Uiniveesity, No |, Saecosh N, Pratgg S, Ghazinbad,
Hrunch Offies; J-10, Anllel Arcade, BT Ciliwrinbal,
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Q10. Malch List-{ with List-l

List—1 List -1
(Collaid {Chemical Reaction)
Preparation
method)
ia} Hytrolysis (1) 2AuUCly +IHCHG 4 3H,0 — ZAu(sol)+ 3HCOOH + BHCI
() Reductian () As;04+3H,S -+ As,5,(s0l) + 3H,0
(e) Oxidation (i} SO, +2H,5 » 35(sal}+ 2H,0
(d) Double (v} FaCly + 3H,0 — Fe{OH)y(sal) + 3HGCI
Decomposition
Choose the mast appropriate answer from the oplions given below:
(A) [a)={1), [py=(ii}, (e}={iv), (d}-{IIN) ) (B) (a)=0), {b)={1), (ej=(i), (d}={l)
(C) (k=] ({1, {ch=(H), (dp-(i) (E) (ak=(1), fb=iit), {ed=li), (di-(iv)

011, Identily Ain the Inllowing reaction,
NHz

) e

[
,:::NG: . e
I I (B ﬁ |
|
o
rr'ﬁiw"HHE e, A0
(G} | | ()
ko
Q12.  Which one of the following givies the most stabie Diazonium: salt?
__NHCH;
(A) () CHy-CHy-CH, - NH,
CH; o _NH,
(C) HyC—C—NHy ) |
H HEL‘:"J =

Hapd Offive: Spntush, Univarsity, No |, Sansosh N, Pratip $hay, Ghnginbad,
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Q13 Inthe following ssquence of regelions a compound A, (molecular fomala g0 with a
straight cham structure gives a T4 carboxyic acd. A s

LiAIH, Oxidation .

pialF, S = Ca - carboxylic-ackd

0 * >

(&) CH3—CHz—CHz—0O—CH=CH~-CHp—0OH
Ok

(B L.

} CHz—CHa—CH—CHz-0—CH=CH2
(C) CHi—CH2—CHz—CO0—CHz—CHa
{8) CHz—CHz—COC-CHz—CHa—CH3

A

Q4. Hydrogen peroxide reacts with iodine in basle medium 1o give:

(A 1O (B) |
(C} 10; () 10,
Q15. Which ane of the following compounds is aromatic |0 matura?
&
@ | s || ]
Tﬁa
© Lo 2 (o) +"|

Q1.  In the givan chemical reaclian, colors of the Fe™ and Fe™ jons, are respectively:
BFe™ +MnO; +8H — »Mn™ + 4H,0+ 5F&*
(A) Yallow, Gresn (B) Gresn, Yelow
(C} Green, Orarige (D) Yellow, Orange

Q7. Which one of the following given graphs represents the vanation of rate constant (k) with
tamparatura (T) for an andothermic reaction?

1 / Il
(A) / ® |/
[ ) II_ =
T —e
! ik
© o \‘x
\ —

Hopd Office Spntush Universitg, No |, Spesosh N, Prtup $hay, Ghagiabad,
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Q18

Q1.

Qzo.

Manomier urila of Dacron palyimer Bre:

(A} glyceral and tereohithalic acid {B) alhylene glyeol dnd terephlhalic gcd

() glycaral and phihalic acd (D) sthylene glyco! and phthaic acd
Experimentally reduging & Tunclional grodp cannot be done by which one’ gf [he fallowing
reagents?

(A) NalH; (B) P1-Lity

(C) PA-CiM, () ZniHL0

The sterscisomers that gre lormad by electrophilic:addition of broming 1o frans-bul-2-ene 15iore
(A} 2 enantiomers and 2 mesomers: (B} 2 enantiomers

(€)1 facemic and 2 enantiomers (D) 2 identical mesomers

Hapd Offive: Spntush, Univarsity, No |, Sansosh N, Pratip $hay, Ghnginbad,
Hrunch Offies; J-10, Anllel Arcade, BT Ciliwrinbal,
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SECTION -B

{Numerical Answer Type)

This saction conteEns 10 questions. The answer lo egch gqueslion s a NUMERICAL VALUE. For each
gquestion, enter 1he correct numerical value (in desimal notation, truncatedirounded-off to the second
decimal place)

a1.

Q3.

04.

Qs.

Qs.

Q7.

as.

Q9.

n1u|

An amply LPG eylinder weighs 14,8 kg. Whan full, it weighs 29.0 kg and shows a pressure of
34T awm. Inthe courseof use af ambiant temperature, the mass of the cylinder s reduced to Z3.0
kg The final pressure inside of the cylinder s atm. {Nearesl integer)

{Assuime LPG lo be an ideal gas)

The sum of oxidation siates of two stver ions in [AgiMHy L] [BglCM:] complex 1s

The molar solulility of Zn(OM) In 0.1 M NaOH salution s x » 107 M. The value of x |5 :
(Nearast Integer) .
{Ghein - The salubility product of Zn{OHL 5 2 « 1ﬂ'“’]

It 80 g of copper sulphate CuS0,8H;0 is dissolved (n delonised waler lo make 5 L of solution,

The concentration of the copper sUlphate solution is x 2 107 mel L. The value gf x is
[Atomiemassss Cu: B354 0, 5:32 4, 0:16u. H:1u]

A 50 wall bulb emits monochromatic red ight of wavelength of 785 nm. Tha number of phatons
amitted per second by the bulb is x x 10°. The valie of x is
[Given, h=683> 10* Jsandc=230x 10°ms™)

A peptide synthesized by the reactions of one molecule gach of Glyane, Launine, Aspartic aud

anid Histidmia wil| have paptids lInkages,

For the roaction ZNO; (g) == N;O, (@), when 48 = <176.0 JK " and aM = 578 kJ

mef ', the magnitude of AG at 2688 K for the reaction is kd mol ™. (Nearest integer)

The spin-only magnatic mament value of species is = 107 BM. (Neares! integar)
[Given: 3 =1.73]

The number of atoms.in B g of sodium s x = 107 The value of x is
(Meares! Integer)
[Given: M. = 8,02 » 10™ mol ', Atoimic mass of Na = 23.0 y]

If the conductivity of mercury at 0°C js: 1.07 x 10" S m ™" and the resistance of & cell containing
mercury is 0.243 €2, then the cell canstant of the cell g x = 10" m™. Tha value of x is :
(Meares: inte(er)

Hopd Office Spntush Universitg, No |, Spesosh N, Prtup $hay, Ghagiabad,
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PART —-C (MATHEMATICS )
SECTION -A

(One Options Correct Type)

This section comains 20 multiple choice questions. Each gueestion has four choices (A), (B), 1Ty and
(D), out of which ONLY ONE option s carrel.

an.

Q2.

Q3.

Q4.

Q5.

Q6.

Il n is the number of solutlons of the aquation Zrmx(ésin[:t—l+x ]sm[%— x]— IJ: 1, xe[0,n]
and S is the sum of all these solutions, then the order pair (n, §) is:

(A) 13, Hnl3) (B) (2. 8=/9)

(C) (3, 13079) (D) (2, 2n/3)

Tha distance of ling 3y =2z =1 =0 = 3 =7+ 4 from the point (2. =1, B) 8
(&) 246 (B} /26

(€] 25 (B} 42

cos™ (cos(=5)) + sin”'(gin{6)) —tan'(lan(12)) is equal to!

[The inverse-trigonometno functions taks the principal values)
{A)3m =11 (B} 3r+1
{Clam—11 Dy dn—8

Iy = yix) s tha salution curve of Ihe differential eguation x’ﬂy+[h‘——1 }1: =i x> B, oand y{1) =
X

. then y'rl}iﬁ aqual o

\2
1 - |
A) 3 B)= - ==
[A) +J; { }2 J;
(Cr3+e D}3-e
i
bet ey, 850 oo asi be an AP such that Eﬁ e : I the sume-of this AP (= 180, then S8 18
L mat
equal le:
[A) 57 (B) 36
() 48 ) s

I i
Let 0 be lhe acule angle batween 1he tangents 1o the ellipse % + J"-:r— =1 apd the circle

X+ :.n’ = 3 at their point of mersaction in the first quadrant, The tark is pqual fo;

‘:M% (B} 2
2 4

{; e

| ]\_ﬁ m}ﬁ

Hepd Office Spntosh Uiniveesity, No |, Saecosh N, Pratgg S, Ghazinbad,
Hrunch Offies; J-10, Anllel Arcade, BT Ciliwrinbal,
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Qr.

as.

Q9.

Q1o.

Q.

Q2.

Q13
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The range of (ke function
tix)= Fﬂﬂﬁraf-m[aj + % ]—r ms[f + X ]+ nns[%—:}—mu['l:f— X Ii]ia::

\ 4 4 _ /

(A) [-2, 21 {B) 'r—1~ JEIT

' V5T
(C)(0. 5) (D} 0. 2]
Consider the system of linear equalions
-x+y+27=0 '
3x—ay +Hz=1
—2y—az=T7

Let Sy be the set of all a & R for which the system s Inconsistent and Sz be the set of all _
a ¢ R for which the system has nfinitely many solutions. If n(S) and n{S;) denale the number of
slements in 5, and S; respectively, than

(A} n{Se)=1,n(Sz} =0 (B) n{Sq) = 0, n{8y) =2
(CInlS) =2, niS)=0 (D) n(Sy) =2 n(Sy)=2
The ares, enclosed by the curves y = sink + cosx and v = [cosx — sina and the lines x =0, :=%.
s '
(A) 242{V2 - 1) (B) 24/2(Z - 1)
(C) 2(4Z+1) (D) 4{v/2 - 1)
st

= [ Hxjx

Lat f: R -+ R be a cantinuous functiar. The Il_z:r'] —JT Is equal to:
. . i ﬁ

(A)21(2) (B 12}
(C) d1(2) (D) 22 )

Let Py, P; ..., Pya be 15 paints an & circla, The numbsr of distinet tiangles formad by paints &, B,
pysuchithat | +j« k=16, I5

(A) 4565 (B)443

{€)12 (B} 419

Lat thes acute angls bissctor of e o planss ¥ -2y —2z+ 1 =0 and 2x - 3y = Gz + 1 = 0 beithe
plang P. Then which of the following paints ies.on P7

(A) (0, 2, -4y (B) (4. 0, =2)

(€120, ) CICRR

Lot J .= Jfﬁ:“—ﬂ:;wn::- mand N, meN. Consider a mabix A<la |  where
I Ly

a = 'J‘"*;.L”' :i: Then jad) A™| Is:

) o 01 (1007 2%

Hopd Office Spntush Universitg, No |, Spesosh N, Prtup $hay, Ghagiabad,
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Q4.

Q15.

Q17.

Q1s.

o18.

020.

Let Sa=T{n—1)+2{n2)+ 3 (n-3} + .+ (n=1}1, n=4. The sum E[E“ ! J 15 equal

=l m (n-2)
\;
o - @
A) — Bi —
(A) & ( }3
k=) '1 =
{CJT I:D.}E
Two sguares are chosen al random on a chessboard i S
(sse fligurs) The probability they have a side In - = FO——
common fs: —
1 Il # o
(A) 18 (B) 7 m
2 1 a = = =
G) = 0y =
{ J'? ( }E

The functon Tix), Ikal sabshies the condilion f{x) = x+ _| ginx- cosy fiy) dy s
]
(&) :f%{n—ﬂ'}s!nx (B) %+ (n+2)sinx

{€) x+%mﬂx (0} % +{n—2]snx

The functlon f{x)=x* - 6x" +ax+bis such that 1{2)=1{4)}=0

Consider twik statements

(81} there exists x,x e {2.4) .0, < x;.such that (%) =—1and 1'(x;]=0.

{S2)there axists x,.x,=(24).x, < x, such that | is decreasing in {2,%,), Increasing In
{,’:q-#} and EF!. "!'u.'.lll " "'Erl Xy }

{R) buth (81) and {52} are true (B) (81) s true and (52) |s falss
(C) (81) s false and (S2) Is true (D) both ($1)and (82) are falss

Cons:dar the parabola with vertax [%.%]and e directriy v= % Lot P b the point whatks the

parabole meeis the line x = —%. H the narmal to the parabola at P inlarsecis fhe parabola again
al the pu:inlﬂ,lhan:PG}’FﬂEqual le
15 25 125 75
- B) — iy Je— M) =
(A 5 (8] 3 (C) 16 (D) 3

Tha numbear of pairs {a, bl of raal numbers; such that whenevar a = 8 rogt of the equation’

' +ax+b=0, o -2 s also 8 roof of this equation, is:

(AYG (8) 4 (€) 8 oz
Which of the following s equivalent 1o the Boolean expression pa - q 7

(A} -p—-q (B) ~(q—=p)

(€) =(p —»q) (D} ~{p -»~ g}

Hopd Office Spntush Universitg, No |, Spesosh N, Prtup $hay, Ghagiabad,
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SECTION -B
{Numerical Answar Typs)

This section contans 10 questions. The answer o each question 158 NUMERICAL VALUE. For each
question, enter the carracl numerical value (in decimal notaton, truneatedirounded-off lo the second

decimal place),
Q1.  Lel X ba a rapdom vanable with distribution.
* -2 =1 3 4 5]
1 1 1
Pla=2x] 5 A 3 8 b

Qz.

as.

as.

Qek.

Qv.

0s.

Qg.

Q1io.

gl g+ b, lhen a+ bis egust o

It the mean of X Is 2.3 and varance of X is =7, then 100 & i equal to:

If tor (he complex numbers z satisfying fz — 2 — 2§ = 1, the maximum value of |3z + §| I altained

Lel the points of intesachons of the lines K—y+ 1= 0. -2y + S =0and 2 -5y + 11 =D are
the mid paints of thé sides of & tiangle ABC. Then the area of the mangle ABC is

Lat fo) = 2" + 2" + & + 2% + 3 x & R Then the natural pumber n for which

im K (1) 1 x)
X—1

] =44 is
LI

Let @ =2i-Jr2kand b=i+2] - k. Let a vector vbe in the plane containing dand b, If Vis
perpendiculsr to the vedlor 37+ 2] -k and lis projection on @ls 12 units, then 24 is equal fo

[t] denots lhE.- greales! (nteger < L The number of poinls where Ihe funclion

(%) -::[r,:||:-: f je mnl-u ~-—-] [*4 1], e (=2 2) 5 not continuous is

[x}+3

All the arrangements, with or withoul meaning, of the word FARMER are wrillen excluding any

word thal has two R appearing logether. The arrangsments ara listed sarally in the alphabetic
arder &s in the English dictionary, Then the saral numbar of the word FARMER in this list s

List fix} bie & polynamial of degres 3 such that I{k) = - E for k'= 2,3, 4, 5. Than the value of 52 -
10110 is aqual o

A man starts walking frum the point P(-3, 4), louches the x-axis at R, and then fums 1o resch al

the paint Q0, 2). The man is walking al a constant speed. ! the man reaches the poinl Qi the
minimum time, than SO{PR)® + (RO Is agual i

If the sum of the coelficients in the expansion of (x + yJ" (5 4096, then the greatest coafiicent In
the expansion is

Hopd Office Spntush Universitg, No |, Spesosh N, Prtup $hay, Ghagiabad,
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Vi ] —

Santosh Academia
KEYS to JEE (Main) - 2021

PART — A (PHYSICS)

SECTION -A

O Z B 3. D

B fi, C c .

c 10 [ 11, A 12

O 14 1] 15 A =]

o 18, A 189, B 20
SECTION-B

1 z 8 a 4

500 B, a 3

16 10 200

PART - B (CHEMISTRY)

SECTION - A

B 2l D 3. D

c B A T B

] 10 [ od 11. B 12

c 14 B 1. A 16

A 16, B 14, A 20
SECTION-B

2 2. 3. .

8 7. 8.
2 10 26

[opd Offive Spntesly, Unbveesity, Nes |, Saeeish Niie, Pragp 5Thay, Ghnsinbad,
Hroneh Offies: J-10, Aniled Arcade, RTIC (lhwrinba,
PR Mo, 931 EA4 1040, B3 1 [4L23 50

m O

4+ H e Y =

25.00

o m o0k

a4
173
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PART - C (MATHEMATICS)

SECTION- A
C 2. A 3. c 4. 4]
o B, C 7. (2] c
B 10, A i B 12 -
c 14. c 15, A 16. (v]
A 18: C 18, Mona 20, C
SECTION -B
781 2. 5 & G . T
1494 & 2 T 77 B 26
1250 14, o24

[opd Offive Spntesly, Unbveesity, Nes |, Saeeish Niie, Pragp 5Thay, Ghnsinbad,
Hruneh Offies: J-10, Aniket Arcade, RTIC Cilieialsil,
PR Mo, 931 EA4 1040, B3 1 [4L23 50
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Soll.

Sol2.

As In the diagram direction of By and B are in | ’T*},. Jx' £yt

Santosh Academia
Solutions to JEE (Main) - 2021

PART —A (PHYSICS)

SECTION -A

in give disgrem Diode 1 apd 2 are n 1 1300
farward bias withR = 3043 and Diode 3 B = b C
i& reverse blas with R = infinite 1406
by eurran Is Tlowing through 2002 h—.z.‘l}«—mw—..

b and b 3 1300
So > and = cummant will flow hrough : 1
Djode 1 and 2. As resistance s sama ﬁ\
appiying KCL in ABCD Loop A '_3"5;‘1— D
5430 £ 130120+ 200=0 240y
~1001,+200=0
|, =2
B dus lo OX wire y

iyl e
B, = 4;y[5lnﬂ 4 sin 90° ]— {i)
B due to OY wire . — Pix.y)
29,

, I :
= P i, 4 sing0"
B, preabolec Sis J y

downward direciion

et S—_ x
S0 B=B,+8, O X
LU ;"” [mn[}@ +1)
A
- X .
§ing, =————and sing

_tél[“#]gﬁ._?_]'
|yl eyt ) X eyt )

: . ]
B= Eli ._l. ¥ .T- i A + _E' |
dr|y X Yo 27 Ay :Hl':'ﬂ_-y‘l_!

g bl X4y _== ._+f’ |

dm| Xy
8= g9 Jx' Td

Hepd Offiee Spntosl University, Mo |, Smensh Niar, Poatup Vilay, Ghnsinbad,
Hroneh Offiee: J-10, Anllet Aresde, RDC (il
Phome S, 93| P4 0040003 | [ 442150




Sol3.

Sold.

Sol5.

Solk.

SolT.

‘ol nhseréar
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(5], = (o)
2

A= (m2)h,

A, = 0693A,

Giran Nr = N: = Nu

.S_u Activity &= AN

As A, <A, = A <A,

S0 v will decay faster than x.

As abserver |s al. O 8o height of o
water ohsaryad Dy obsandar =1
H El aH
NNCEND 1754
Glven disgram (17,6 — H) s haigin

o —="1Th=H == s i
4

™
=175
4

TH=70

H=10

¥ =10[1-2""%)
2=20(1—="™)

1—[;--

C= .-_.--ta—n--- = «_._19:?-_-_- =1, QEHF
R=0,105 10=0.105

Magnet|zation (M) Is clrectly proporiional to magnetising field and I‘r'lﬂﬂ:rautli: siiscaptibllity docs
nol depand on lemperature So oplion 3 is cormect

For cireutar motion Foy = —d—I !‘1’" M
R 'k R
M- MT r" f . 4 \
JE = R Fl 0~/ \]
5 GhAM EMM M [k # R,.—*" R
(R (R NTRE o
"r'“x_.f_rf‘f

Hopd Office Spntush Universitg, No |, Spesosh N, Prtup $hay, Ghagiabad,
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SolB. De Broglie wavalength
h ki
2 —— E HIEF
my  JemE e

E=% KT for gas

_h B.6x10*
JIMET /3% 8 10 ™« 1.38% 107 = 300

o= B.28x10 "m
A=826nm

Bo

Sol8. Suppose accelaration of wedge g
is 3 and accalaration of block
w, r. \ wedge 5 & then

Ncos60™ = Ma = 16a => N=32a
Foar blpck wr . wedge

M+ 8asin30° = Bgeos 30°

N = Bgcos 30" —8asin30°

= 328= Bycosdl? - Beainld0®
= 32-43g-4a

= 3Ba=43g N AS 84
i NES

—a- g o N

‘f
i B
Now for 8 kg,
B8gsin30" +8acos 30" = ma, 84 ;E;.\ B =i = Bacos 00

&, 5

a,=gx §+

Measil

Sol10. Energy required to malt
G =MSAT+ ML
5 107" % 2 100 % 104107 » 3,33 10°
= 353=10]
Heal Produce inwire

He P R
Q-353:10%= [J ]i',.. [4‘ 1011., |
2

Hopd Office Spntush Universitg, No |, Spesosh N, Prtup $hay, Ghagiabad,
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(353 10" x4

=35, 35m0
4901 -

So111. Woerk done is equal 1o changs in K.E
1 ¥ )
So W, +W, = EM{U.E.ﬂgn] -0 W, —» work done by my

righ + W, = %m:-: 0.64gh Wi, =+ work dane by gir friclion
W, = 0.32mgh - mgh = -068mah
W, =-0.88mgh

Sol12. Companng E = 20cos(2» 10"t - 200x)V /m o
E=F,cos{wl-ktjv/m
w=2:x10" K =200

2x10"
Spoesd = =106%mil's
P 2]

G =10

Tapeed  10'
Now Rl = Jegt,
B& ,lllr:, =l

g =9

Rl

u’ sin2p

Sol13. Range R=

For 42%and 48" Range will ba same

H e @ maximum &

So maximum haighl will ba lor4E°
Sol14. Maximum enargy =10J

1

- Kl} =10

2

K=§
GW'EH‘] Tﬂﬂ“,.,ll,ﬂ'n - Til.'ﬂ"-l.l

r m
Zn = =a2n 0
fo-mfR
o
g Y5
g=4m/s

Sol15. object is maving In upward direction with constant velacity so in upward mation{ +ZN)ard for
downward motion (-2N) So option (1) Is correel répresentation.

CVgBF V% 5x20x10°
e e

22107 =V, % 20x 107

Hopd Office Spntush Universitg, No |, Spesosh N, Prtup $hay, Ghagiabad,
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2x107 2
V= ?ﬂx iew=3* 107 =110 /s

Vy=1cmis

Sal17. In given clroult inductor behave as 20
& simpla wire so resultant circuit ‘ A

will ba
Ryi=2+1= 30 . an 30
V=IR 30V ‘

20
=—="10A4
| 3

ANAAA
VWYY

Sol18. Direction of E in the direction of y axos 5o flux is only dua ta top and bottom surfaca for bottom
surace y=0E=0

and lor top surface vy =0.5m  Sp

E = 150x(0:5)" = 12“
flu Nowing b = EA-EE «(0.5)
. 150
18
Gausa;&slaw¢=i
150 ¢ |
RGN
g 1208610
=B:3x10"C
Mgl!

Sol19. "r_
For significant emor in Y
_AM 3aL ab .ad A5
M L B d &
1107 Fw=10° 107 001107 10~
= + + +

2 1 3 o4 5
1 11
=10 I+ — - —
[2+ 04 ﬂ4+35|_]
_0.0158
I B R
sotgp. 1t b 1
R, R R, 44
F‘I:ru_=2
AR, ﬁR.,_I_fuR,
/R R
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SECTION -B

Soll. Amp.ashit with
intensity o Amp)” wf slit width)’

l._rgf=:g )
Tk C7 A A
by (V] 3o1f
= F FTE ]
| {\IﬁT*uﬁ:l (3+1]
it
4 4
®*="1.00

SolZ. Fomce = Aya AT
Force = [TEI'r. 10 ]-c{Eu ‘Jﬂ"}ﬁ 107+ = 400
F=8:10%N

w105 = B 10"
x=H

Sol3. in first candition R, =360
In saeond vondition R, =180
o VP (2407
"R, 36
Vot (2407 (2407
R e

By=
"R, R, 18 18

go (2807136 4
B, (240)/9 4
x=4

Sold. Sinca plocsss s lsochoric

So AU=nG, 4T

_ fﬁ_] ~i e, Bl
:'x_L!—nLEH AT — (1} |_G- _Eﬁlj
And extarral work

AW = nRAT =(il}
5 [

AW nRAT 2

Hapd Offive: Spntush, Univarsity, No |, Sansosh N, Pratip $hay, Ghnginbad,
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5 ¥ :
T B S x=dEnd
5 m::r.u: 0a

Sols. K.E enemgy of sleciron = eV
Transiaional K.E. of N, = KT

3
Sh eV= KT
eV=a

1.6= 1U"'Iﬂ_1=%‘= 13890 T
: 1 6= 10 ¥ 0,1
g“ 3810 =

T =T73- 273 —500°C

T =773K

Solf. for A satellite T,= 1hour
So w, = 2nred/hour
for B walallite Ty = Shour /

uy = %rad,f hour

glven R, = 2<10%m
S TR’

&)

&_rlj"“_fz)‘

R, la) |2

Then R, =R, x 2" =2x 10" = 4
R, = 8% 10°Km

V, =R, = dn« 106°Km /b

V, =Ry = 2nx 10°Km [ h
V-V,  2mxil?
R,~R, Bx10

Relativew =

== grad I ooy

¥=13

Sol7. for smooth surface
g
= % ==
a- gsinds 5
1
S, =ul+ Eal’
s =13y _p oty

2% 4
o rough Suiface

Hopd Office Spntush Universitg, No |, Spesosh N, Prtup $hay, Ghagiabad,
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_ mgsind —pmgeoss = u-él:usf}
m - e -
a=gsinf - ugoost

n-{-ﬂ-;lg,u——]-ﬁ“ u-f}

Mow

En'.n].and (3}
gt'= -E{_‘I—uq"ﬁ)nx"t'
1= (1-pf3)e?

3

Sol8. |=— -
3 a— =T
Enargy conaervation Low

mg!:%lm"

1 .
mg!=%m—~'{u' (1)
And spead V =ar =wf — ()

By equation (1) w= E L]

then V = JBgé = Ex 10x &
= Emle

So0id. By work snargy theoram
Work done = change in K.E -
Wark done by friction work done by spring

= ﬂ—Em"u"--
A5 00% of K E, Is lesed by frictinn so thal

=0 1
"n.n"’]«-k¢x’ =—~m'u""
503"
10 1
——klI __1. ] ==l '.J?
[ﬂu }s_ ~ 100 2
1
—Kx® = miv?
10
1 [ a0t )
s I 20 i 0
g 1
K =16 10"
K =16x 10"

Hopd Office Spntush Universitg, No |, Spesosh N, Prtup $hay, Ghagiabad,
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Sol10. A, = A, +7

™ ([

ﬂ'lllll — Al _'a"-l
Paw _ P~y 250150
A_ A +A_ 2504150
1m0 58
Ny s T e
400 200

PART —B (CHEMISTRY)
SECTION -A

Soll. Given are thi cxide of alkal and alkaling earth metals which are lonicin nature
Simple oxide are Li:0, Cal, MgO and KO,
Paroxide is NayOy and suparoxide s KO,
Al-smipla owides are diamagnetc as it hes no unpaired glectron.
For paroxide;
Q! —soiso " 18%a2s" s " 25 w2pinpindp At 2pin 20
It iz diamaghelc a5 il hag no'unpaired eleatron,
For suparoxide;
0; +als’e” Wo2s'a” 28" 2p{n2pia2pit " 2pin " 2p!
It Is paramagnetic duw to unpaired elactron
lere, only superoxide are paramagnetio Which Is KQg.
Out ol given cxides anly 1 |5 paramagnetic | 1e, KGs

Sol2. Hern, CyHyis propana

_ H*/ H,0
CHz*=CH—CH3 - HIC—CH-CHy
OH
i
Kia
H;;C-—'-?H—GH;; —————= CHl3 +CH3—CO0OK
il IKOH
4 -

Second raaction is lodoform reaction.

Sold. Spin only momernt . u = 3.87BM
p= ,|I|n[n+ 2JBM
3.87 = .,|in{n + 2)BM

451:‘. numper of unpaires alestrons, n= 3
.

Cr* —4s’3din=3

Mn* —4s®3d%n =3

v —4stid'in=2

Co¥ —4s"3d";n=3

So; M man not be WY

Hepd Office Spntosh Uiniveesity, No |, Saecosh N, Pratgg S, Ghazinbad,
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Now |
CF3E for octahedrat complex =—0.4nA, 4+ 0.6n,4,

={-0.4n, +0.6n, |4,

Where'! ny = number of lectrons int,,

ny = number of electrans iney
For Cr'|
45" 34" = tgaf.ig“
OFSE ={-04=3:06x0)4,
=124,
For Mn*",
45" 3" « 1 tag
CFSE =(-0.4:<3+0.8x0)4;
| 'ﬂn
For Go**,
4s"3d’
Inaqua camples; HD isweak fiald llgand.
8s; 13,e0”
CFSE=(-04x5108x2)4,
=-{.84,
Hernce . M™ is Co™

Sol4. BOD is biclogicsl axygen demand which represents the amount of oxygen tequired lo degrade
organic matter in watar,
Higher the BOD more polluted the water is
So; hare water sample with BOD = 3 ppm is claanast,

Sol5. Al giveh oxide have nitrogen- nitrogen bohd exoapt NaOs a5]
Q. o
N v
/ﬂ -?ﬂ“{ﬂ\g
D.

Sol6. Nucleophilic addition of sodium hytrogen sulphite to aldhyde or ketone is a8,
NaHS0, = Na* < HSO,

o 4 ey o
SO=0 % 5 —m wa’ S0
‘__9 HO g“'ﬁ - r’c““s?'—{:rH
'ﬂ—.
'»-_: E"—D Proton ransler "'~I-c--r‘ﬂH
~  s0aM T soh
Loss stablo maote slable or léss aoidic
or
mae acidic

Bo; nuclsophilic addition of sodium Hydrogen sulphile loan aldehyde or 8 ketone Irvoives proton
transfer to form a stable lon
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Sol7.

Solf.

Sold.

Sel1d.

Sol11.

Sol1d.

Sol13.

Adedition of hydragen cyanide;

H" . _oH
e
oN

=0+ HeN

-

Final product Is tyanohydrin,

FeCl; gives prussion blue colour on reacting with potassium ferrocynaide salition as
AFeCl, + 3K, [Fe{ CN)_ | —Fe, [Fa(CN), |, +12KC1

Potassium Famc femonyanida

{emokyanide [Frussionblue)

Elactronic configuration of Fe is [Ar] 4573d" and in +3 oxdation state it has [Ar 45'3d°
configuration.

Calamine is the ore of zinc Le ZnCO;.

Malachite s the ore of copperi.e CuCO, - CulOH), .

Fally + 34,0 ——Fa(OH), {Sol)+ 3HC| — Hydralysis

2AuCH, + 3HCHO + 3H,0 —» 2Au(Sal) + 3HCOOH + BHCI — Reduction
S0, +2H,5 —— 35(S0l) + 2H,0 — Oxdation

As_ O, +3H.5——»As.S_[Sol)+ 3H,0 - Double decomposition

N 9

i JI|

AL KERE, 7
| oxidation ||

M:.'\.":_.-"_ k'\n
o
(Benzoyuinoe)

-~

Only 1° aromatic aminas give stable diazonium sall on reaction with mitrous aeid
_NH2

P

-

_nﬁ:\'.\"\- S

Hara 1% aromatic amine is Hat” which gives most stable diszenium salt

Here A |s CH, ~GH, - CH, - COO - CH, - GH,
Tha givan sequenca of reacton is!
CH, <CH,—CH, - CO0-CH, %—; CH, —CH. =CH.,—= CH, = 0F+ CH,—CH.-0H

Here 8 is CH, — CH, — CH, — CH, — OH as il gives C4- carharylic acid on oxidalion 25,
CH, -CH.-CH,—CH, -OH —==CH, - CH, - CH, - COCH
B
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Sol14. Hydragen peroxlde reduces iodine 1o lodide jon is basio medium as;

Soll5.

."nj'a i/ - Aromatic
| - Anli-aromalle

| - Nor- aromatic

“ N -Antl-aromatic

Sol16. In reaclion;
SFa™ + MO, + BH" — Mn™ + 44,04 5Fe™
Color of Fa® s green-and that of Fe** is yellow

Sol17. Rale canstanl depends on lemperalure as
Here; as T increases rate conslant increases expanentially.

Sol18. Ethylens glycol |[HO - CH, - CH, - OH| anhd teraphthalic acid
|.I_ “'I

cooH—( () }

|

COOH | are manomars of dacran polymer.

Sol19. Ma/H; can nol reduce a functional group as Na does not behaves as catalyst here.

So0i20. Electrophilic addaition of proming to an alkens is antt additon, in which  cis- slkéne aves two
enantiomears and trane- alkene gives masa form
Hare | trans- but-2- ene will give meso products

CH3 CH3
Haﬁx H Br, M pr Br—}—H
o —_— +
H‘rc_cl.'GH H—|—g  Br—t—H
3 CHa CHy
| i
Both are |deritical
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SECTION -B

Soll. Mass ol empty cylindar = 14.8 kg
Mass of eylinder when full = 28 kg
Mass of gas In oylindar when filled | W =29 - 14 8=14 2 kg
Mass of gas In cylinder affer using , Wy =24 - 14.8=82kg
Initial pressure ; P =347 atm
Final pressure ; Py=7
Using
pv =Ny
A

L
PY=—2BT .ccoviicinind]
V= 0
W
PM = ERT el
] m (1
AW
PI' wl‘

e

B 82

Sol2. | Ag{NH,), | | Ag(CN), | cantalns [ Ag(NH,}, | and [Ag{CN), |
In [AgiNH, ], | oxidation state of Ag = +1

In |Ag~[EN]|,] . adation siate &g = +1
Hence | sumoal axidation stale = 2

soiz.  ZN[OH), = Zn® 4+ 20H

s = _.
- 5 25
MatHNa' +0OH
EAM — -

oM 0o
|Zn™ =5
|OH |=25+0.1%0.1
AES <<

K, =[2n* |[oH ]
Harg; 2¥10% =S(0.1]
gp S=2x10"M

Sold. Mass of CuS0, 5H:0 = 80g

Yolume of solution = 5L
Malar mass of CuB0y §H;0 = 249,54 g/ ml

Males of CuS0,.5H,0 = md =133 med

B0
248.54
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Saol7.

Sol8.

Sola.
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moles

Coneantralion = -
wilume of selution

J932 4 osam

=&d=10 "
Power = B watt = 50 4/ sec

Energy emlitied par second = 50 J
Wavelanglh , L=T95nm

Energy of one phatan = I%
_E:ﬁﬂx‘lﬂaxﬂx‘lﬂ'l
TO5=10
=0025x10"4
: . =0
Mumber of Lors emitted sagond = —
: PR ek HORG=1G"
=2%10"

Paplide containg lolr aming acid Le glydne, aspartic dcid and hestiding, so it 'will have lhréa
peplide linkage

2NOL(g) =N h O, ()
AS = ATEJK™ =01 78KIK

AH = <57 8KJmal ’
T= EBBH

=AH-TAS
_—%gr B+ [295: 0,176 Kol !
=57 84 52 6KJmal
-~ 5. AKJImal "

Henee . magnitude of AG In klmaol'is § { nreaest integers)

B} —» a18%a " 15°n25%0 " 257 =2p]
Here, number of unpaired electrons, n= 1
Spin artly momaent p=fn{n+2) 8.M

p=J1{1+ 2] =+F8M
j=173BM
=173=10"8B.M

. B :
Mates af sodium = — mol
‘ 23

MNumber of atoms = Eﬂix 6.02x 107

= 2.09% 107
a 7% 107
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Sol10. Conductivity; % =1.07=105m '
Hagjstance | R - 02430
cellconstant G = 7
[EEp e

G
R

G*=yxR
=1.07x10%« 0.243m™"
=28« 10*m

PART -C (MATHEMATICS)
SECTION -A

w . fm 1
Soil. 2c¢sx[4mn[,4+x mM r.] 1']I 1

= 2c08%(2co82x —1}= 1

fw T

) 1
coEdx =— For fsx=sm ¥x=—, —,
= 2 0'g

w0l e

Sold. line: Jy—Zr—1=0 3x—z+4=0
-4 21+
3 4

= a point F’( .I]Dﬂ the line, Q{2 - 1.6)

PO = g[:-'t‘ - 56t+220)

» 2(112-2241 220)

[Fﬂ}mlﬂ. _- EJE

Sofd. Given expression
=2n-5+8-2%-(12—4¢)=4n-=11

dy. ¥y i
Sold. PE:— —=—
2 d.u+1:’ %
1
IF=a -

) 2 $ -1 :
‘--{E'.-—,—dl-—,f}'iﬂ'lc
P X X

Solution ; ye
1
Point (1.1)=C =

1
Ae—=y¥=3—8
2 ¥

Sol5. S,,= 3
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g S

dia, 8,

29 4

PP A8y
—>ala+20d) =45... .0
a8 =+ 5d)(a + 15d)
=a’+ 20ad+ 75d"
=45 + 754
Also, ‘%1-[23 +20d] =189
=as10d-9, . (H)

L

Wi 2

DBy, =72

Sol6. Poim of intersaction of

ma | e
!
—

:;l—i- v' =1and x* +y* =3in the 1" quadrant iﬁ[

! .FI"I',_=—\|E

i
m, - m 2

1Bnd = |- X =

1+m‘mgl. 1?3-

SoiT. r{"]=[ﬂ'uﬁ[3+\lr2-[c_u5:—plnu}]
2 < cosx-alnx< 2
—=0x{x)s2

Soi8. A=0=a=3.4
For @ = 3, no solulion
For g = 4, no solution
n(S,) - 2n(S,)- 0
Sol9. Requirsd area
A= E_F;u{(?in %+ oos - (cosx—sinx )} dx
(e |
=2[ " sinx i
= Eq’i[ﬁ . 1]

T 1(sec” x) 258" x1anx

F-3

Sol10. tlrr]

it 2%
d

- 21(2)

Sol11. Required number = "C, — number of solution of x, + 1, + x, =15 whare x, < x, < X,
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'm{;’ _ 455'
For %, =x,+8.a21

X, =%+bbz1

X, +2x. =15

= 3%,4 284 b= 15

Coefficiant of "™ in

(% +" 42" 1 x" 45"

{x’ E S S S A |

[x‘ + % a0 .....+‘.q:":| =12
Required number = 455 - 12 = 443

Sol12. Angls biseclors are

xhz_'.r—i‘z+1=£2x—3',-—ﬁz1-1
3 T

= x-Sy+dzsd=01()

A% = 23y 32741020, ........ (i)

As distance of a point {—10,0)on x-2y - 22+1=0

from (1) I1s grester than that from (i)
{if) Is the acute angle hisactor

xh
——ts,mne M n>m
X =1

I\’-u.'.l b I:ln..'l

Sol13. |, =

I St i |

T

dat{B)=

16x 505

J._:LJ' .
A \32 T

Solld. S, =gr{n—r]
F=d
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{n—1]n (n=1jr(2n-1) p*-n
6 6

g-1

J'E
lE = “n- 2;|J E‘[n 33

;i“"]l

Soi15. Required number = SX 2+ 2% 3+06%4 _ .0

2

Sol18. f(x}=x+asinx

=

whem a = jmsy!{ y ) dy
n

a= fcuﬁy[y+asiny!dy
)

nid

2 a= [ﬁ'rnr S c;wy—-:-ﬂusiﬂj
]

SRA=1T=-2

Sol17. [{2)=([4]=Dandf(x)= x"-8x" +ax+b
S i(x)={x-2)x—4)x=x"—Bx" +8x
=a=-8b=0
f'-{i}=ﬂ:::t=2i;%, %, =E+j%,!‘[x,,j=i3§
Fix==11(x,)=0.172)=-4.1(4)=8
fHxy) =0,

)= L= 2

Sol18. Thﬂﬂﬂlﬁbﬂlﬁ;[n-%j :y—%
S =% x4 1. ..
17
”['E-:]

‘dy B
['dnL_ ‘
N,:y=§+2...,.. il

()& () = Q23)

125
L
Q" = TS

Sol19. Forevery o, ihee mustbe a o® -2, So; there will be infinitaly many pairs (&, b).
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Sol20. ~(~pvgl=pr=g ==

SECTION -B

Soll. N=Explx)

(& .—:-3_1_15,5_1

& = () -(%)

: ?.'.h:"lzl[.:-c}—-;’j"fI

4 4 g 18 (A
_5_+1q+3+5+ﬁ [TL‘FJ
== 100" =781

Sol2. [%iz+6=3z-2|
Alsa, [2-2-21<1
12z 2i)- 2= [z 22
>1<(z-2]=3
=3<3z-2A<09
[z-2|=8for 2=3 2=84b=5

Sol3. ar(ABC) = dar{DEF)

= 4= ;xLEE-E—5}+ A5-3)e7(3-2)= 2[-6+247|=6

ol lim ST =T0)
o x=Y
Bal" — {_IE w25 ot 4 2 +3_]
=||I'I‘1
e %=1
—'!lmﬁm!” By By~ dx" -2

=N~ =4d=n="T
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Sol5. V=Id+mb
=(A+m.+2m. Z-m)

-7-{3,1 1] 2 =lm.dm.......... {E}
[#8{= 18 = B - 2m= 57 .....{Il

-3
& i I=8me—
(&)= me=

= 2v={21-16.27)
|25 = 1494

[ 2% 43 -2 x<c—1
¥, —t=x=D

Solb. f(x] =} V3 1 0%x<d

.l.'z- 1--—"I bR
H=r)=1(-1)=1{-1)=1

tH{o-)=o t{o] _£—1=i[p]
flr }———1
)= TU]_-T 2

Paints af discontinuity
x=0,1
Sol7. 4 E-p oM R OH
g | _I_ »:.'_ 4128
OEEEEEE
- T [ : i
LER
| |5l 2 gy
L =;
| wape i 1% |
! e
L1
|- F.] l[ H. B | | 5 %

Sol. xf(xj+2=n[x-2)(x—3)[x-4)(x-5)
w=0 =k =é
x=10=10({10) = 26
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Sol9. "P'O =g P
%
=i = 2--=:~'¢-—1
& =i w .
=R(-10] D)

PR* 4 RAQ" =20+5=25

Sol10. 2" - 4006 =n="12
Y, = B24 (greatest coeflicient)
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