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Paper- 1

Time Aliotted: 3 Hours Maximum Marks: 300
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Important Instructions:

The-test is of 3 hours duration,

This test paper consisls of % questions. Each subject (PCM) hes 30 quesiiins, The
miarhmum miarks ara 300,

This question paper conlalne Threa Parts, Part-A ls Physics, Part-8 ls Chemistry and
Part-C is Mathematics. Each part has only two sectiong: Section-A and Section-B.

Sectlon = A ;- Attempl all questions
Section = B : Do any S questions oul of 10 Questions

Section-A (01 = 20) confaing 20 mulliple cholce quesiions which bave only one correct
answer Each question camies +4 marks for conect anawer snd —1 mark for wrong
AMEWET,

Section-8 (01 — 10 oonfainz 70 Mumencal based quastions with. snawser as mumencal
value, Emch gueshon cormps +4 marks for correct answar, Thire 15 ro pogalive marking.
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PART — A (PHYSICS )
SECTION -A

[One Options Cormact Typa)

This section containg 20 multiple choice questions. Each quastion has four choices (A}, (B), (C)and
(O}, out of which ONLY ONE oplion s correct

1.

a2,

A systom consisis of hwo idenlical spheres aach of mass 1.5 kg and radivs 50 cm al the end of
ligght rod. The distance bebwean the contres of the two sphores i5 5 m. What will be the mament of
meartia of the system about an axis perpendioular to the rod passing through s midpoint 7

{A) 1.905 = 10" kgm® (B 1.875 = 10" kgm®

{C) 18.75 kgm’ {0} 19.05 kgm'

If RE bea the radius of Earth, then the rafio between the scceleration due to gravity at a depth 't
belew and a height 7 above the earth surface &s ;

| ]
T e et e T R e i s

Consider two seéparaie ideal gases of lactmns and protons having same number of parbicles
The tfemperaiure of both the geses are same,. The rafio of the uncereinty in deiemmining he
pestion of an electron 10 hal of & proton is proporional bo -

m, m,

{A) ™ B} m.
ITII‘ ml !

{E]- m—. oy [ m, T

Two thim medallic sphencal shelis of radi r1 angd r2 (11 < rd) sre placed with their-centres
cainciding., & maternal of tharmal conductvity K is filled in the space between the shells. The inner
shil s maintaimed al temperature 07 ad the outer shall at temporature B2(01<02). The rate &l
which heal fMows radially through tha malenal 1= -

fF (8, -8, KLa, <@ HrE=F
) =fF (0, -8, ] (B) {8y <0, e =-n)
e dnrr,
Kb, =10, dxrr, [0, -0
(Cl i, I (o) y [y =8,)
';—ﬁ I:—n

For a body execuling 5.H.M. |

{8) Potential energy is always equal o ifs K E

(B} Avarage polential and kinetc enargy over any given fima intereal are Sways equal

[c} Sum of the kinelic and potential energy ai eny paint of ime s constant.

{c) Average K.E in ona time perod |5 equal fo-avarage potentiab anargy In ong time period.
Chooss the most eppropnate-option from ke options given below

() only (k) (B) (b)and ()

(C) anty {g) {0 (o) and {d)
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a1,

a1z,
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The equivalent resislance of the given 20} 201
circuit between the terminals A and B is R T A
&) 0L l I

= 1;;- 50 ‘2 30 ‘3o

(o} i“ | | 1

(D) 363

IF WA and VB are the inputl voltages o, =5
(edther 5V or OV) and Vo is tha output W, {4 i‘ﬂ, ikii
wvoltage  then the two  gates 7 1“:']5::
reprasanbed in the folowing clrouit {4&) e - S
ared (B) ars:- ' Ry = 100K non
(&) MAND and NOR Gale Wi P4 R= tha

(B} OR and NOT Gate [EE ke =r
(C) AND and NOT Gate = i
{D} AND and OR Gata (A (B)

Four Identical hallow cylindrcal columns of mild sleel suppor a big structure of mass 50 = 107 kg,
The inper and cuter radil of each column are 50 omoand 100 om respeciively, Assuming unifom
lncal distibulion, calculale the comnpressian strain of sach column.

[use ¥ =20 % 10" Pa, g=9.8mis")

(A)asox 10" 1By 280 107

{C) 1.87 x 1077 (D) 7.07 = 107

If velocity [V]. time [T] &nd force [F] are chosen as the base quantities, the dimensions of the
ITREs u'nil ba :

(A IFT 1] (B IFW |
(CIHFVT {OVFT 'V
The maghatic field vedor of ‘an sleciromagnetic wave ie given by B =B, = J::nanz il ||

».."E

whare |,| represents unil vector alang x and y-axis respactively, ALt =0 5. fwo slacthic charges
g1 of 4n coutomb and g2 of 23 coulomb located at | CI.CI.E Fa“dl u.ﬂ,i—" L raspociively, have the

same velocity of 0.5 ¢ | (whera C i5 1he velocity af light), The ratio of the force acting on charge q1
lx g2 is -

(A) 1:42 (B) 421
{cra: (D) 242 :1

A mixlure aof hydrogen and axygen has volume 500 em’, temperature 300 K, pressurg 400 kPa
ardd mass 0.76.g, The ratlo of massesof adygen o hydrngan Wl be -

{A13:16 {B)16:

{(C)3:8 Oy & 3

Statement-1: If three freces FF, and F are represanted by three sides of & tnangie and,

F,+F. =-F,, then these ihree forces are concurmeni forces and sabisfy the condition for
epuiliBrium,

Statement-li: A triangie made up of thres foroes FLF, and Fas jis sides akan in tha same order,
satisly the condition for translatory egquiliboum,
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ais.

14,

Qis.

Q1E.

Qi7.

In the fight of the sbove stalements, choose the most appropriate apswer from the opbons given
below:

(&) Satamani-lis felse but Siatemeant-ll is true

{B) Both Statamert-l and Statemant-l are e

(C} Statement-l-is true but Stslement-i is false

(O} Both- Stademant-| and Statement-ll are false

A free elactron of 2.6 &V enargy collides with a H' lon, This results in the formation of = hydrogsn
atorn in the first exaled stale and & photon 1= refeased. Find the frequency al the emitted photon
(h=686= 10 Jg} )

{A) 048 0" MHz {B) 1.45 % 107 MHz

{C} .45 = 10" MHz (D} 8.0 = 10" MHz

A block moving hongontaly on & smooth surface with 8 speed of 40 mds splits into two parts with
masses in the ralio of 12 W the smaller par moves at B0 m's in the same direction, then fhe
fractiomal change in kinetic anergy is -

1

2
1A 5 {8} 5
1 1
{C) T (o) A

Statement-l: Two forces [P+ Qland|P - Q)where P L Q, when act at an angle 0, 1o each ofher,
the magnituds of thair resultant is 1||E-[F"E ¢ 2" |. when they act &l an angle iy, the magniuds of

their resultant becomes ‘.|'2| P* 4 Q). Thisis possibie only when 8, < iz

Statement-l: In tha situation given above:

By = 60" and #, = 80°

Ir the fight of the above slatements, choose the most approprigle answer from the options given
bplow (=

{&) Bath Statement-I-and Statement-il are frueg

{B) Bath Statament-l and Statemarnl-H ane false

{Z) Statement- is rue but Stelement-Ii is falss

(O} Statement-l s false bul Statement-l s rue

A bob of miass'm' suspendéd by a thread of length | undergoes simple harmonic cscillalions wilh
feme panod T, If the bob s immersad in & liguid that has densily :II times that of the bob and the

length of the thread is incréased by 1/37 of the onginal length. then the fime period of the simpla
harmaonic oscitlations will be -

) 27 ® 21
F 1
(©)F (o 57

A coll is placed In a magnetic feld a5 shown below | B

A cirant is induced in the coil because B iz - Induced currant
(&) Cutward and decreasing with ima Coll ."H !",

{B) Paralial ta the plana of codl and decraaging with lima | i |

{C) Parallel o the plane of ooit and increasing with time 7

(O} Outwiard and increasing with time G a

Hoad Office: Hantosh Univessity, No |, Sarapsh Nagar, Promp - Vihar, Ghanabad,
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Btatement-l : To gol 3 steady de oulput from the pulsaling voltage recaived from a il wave
racAifiar we can connest a-capactor across the outpul parallel to.the Iead BL.

Btatement=ll : To gol a sleady de oulpdl from the pulsaling voltage received from 8 full wave
ractifies we can conmect an inducior In sefes with RL

Im the'light of the ebove statements; choose tha maost apgroprigle apswer from ihe options given
berlend |

(A Statement | s false but Staterment il iz rue

(B Statement | is froe oul Statement Il is felse

|G} Boln Statemant and Statement | ara rue

{1} Both Statement | and Statement [ are faisa

A current-of 1.5 A |5 fiowing through a-friangle, of side & cm-gach. The magnetic field at the
canlroid of tha rangle is ;
{Assume that the curment s Rowing in e clockwise dirachion, )

(&) 245« 1077 T, autsda the plame of tiangla
(B) 243 = 1077, intide the plane of trlanale
{C) 3% 10777, inside tha plane of nangle

(O} 3% 1077 T, outside the plane of (nangle

Chonsea the incorrect statement ;

{a1 Tha elactnc lines of Torce anlering Info a Gaussian surface provide negalive Mus.

{bj A charge g’ i6 placed at the centre of @ cube. The flux through all the faces will ba the same
(o} In & uniform elecine fald net fiux through 8 closed Gaussian surface containing no net chermga,
i85 Tara

(d When slectric field is paraltel o s Gaussian surface, || provides a linile non-zaro fusx,

Chiose the most appropriate answer from ihe gplions given below

{A) (cjand {d) only (8] (a) and {z) anly

{C) (d} only (D} (b} and (d) only
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SECTION -B

{Numerical Answer Type}

This section conlains 10 questions. The answer 1o sach quesiion s a NUMERICAL VALUE. For aach
question, enter the comect numerical valte (in decimat notation, tnencatediounded-off to tha second

decimal placa),
Q. A particle is moving with constant accelerstion ‘g’
Foliowing graph shows v versus ¥ (displacemant)
plot. The acceieration of the panice is mis aa- *C
v'{m /s - TE
-lﬂ" 1#..
204 |
0 10 2030
i

Q3.

QT.

The diemeter of a sphencal bob 1= measwed wsing & vemier callipers. 9 divisions of the main
ecalw, in the vernier callipers, are aqual o 10 divigions of vernier scale. One main scals division is
1 mm. The main scale reading Is 10 mm and E"‘ division of vemier scale was found (o colncide
exaclly with one of tha main scale divisicn. I the _PP.IEH verniar callipers has positive zero arror ol
0.04 gm, then the radius of the bob (s A0 om

A resistor dissipates 182 J of ‘energy in 1 2 when a curment of 44 is passed through it Now, when
e currant is doubled, the amounl of thermal energy dissipated in 55 in o

A bandwidth of & MHz |5 available Tor M. ransmission, IF he maximum audio signal frequency
used for modulating the carmer wave is nal io exceed & kHz. The number of slations that can be
brbadeasied wilhin this band simidlanecusly withoul indedferng wilh each olher will be

A long solenckd with 1000 lums/m has a cone matenal with relative permaabliity 500 and volume
10" cm’. If the cors material is reptaced by encther matenial having relafive permeability of 750
with same volume maniaining same curmsnt of 0.75 A In the salenoid, the Iractional changa in the

rmagnedic moment of the core would be ﬂpprm:m-ate{ﬂ 4;—9 | Find the value of x

In & Young's double =il axpenment, ihe slits are separated by 0.3 mm and the screen s 1.5 m
away from the plane of slits: Distance betwesn fourth bright fringes an both sldes of centrad bright
i52.4 em, The frequency of light used is W 10" He

Al wery high frequencies, the effeclive 1t DBF 20 OSF
impendance of the gven circuit wil -'”—|]ﬁ—‘-- —
: =0.aF
!-I

0.5F

be 7]

=)
oo
220V
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Q8. Cross-section view of a prism |2 the equiialeral A
friangle ABC in the figure, The minimum desviation is f‘;\.
obsarved using this prism when the enhgle of r.-') :"-.
Incidanca (5 equal 1 the prism angle, Thi lme aken A N
by light lo fravef from P [midpoini of BC) o A 10 [ 0
i 2 107" & (Glvan, speed of llgh In vacuum n_rn,x’ \{ T

V3, 4 ! M,

2 / : N

B P C

= 3%10" mis and cos3lF =

a9, A parallel plale capacilor of capacilance 200 JF s copneclad 1o a batlery of 200 Y. A dialactic
slab of disfecinc congtant 2 i3 now msarted inio tha spaca between plates of capacitor whila tha
ballery remaln conneclad, The changs in the electrostatic energy in the cepactor will ba .

Qi0. A sample of gas with ¢ = 1.5 Is laken through an adigbatic process in which the valume Is
comprassad from 1200 cm’ 10 300 em”® I the initidd pressurs is 200 kPa The absolute value of
e wirk dona by the gas in the process = o

Hoad Office: Hantosh Univessity, No |, Sarapsh Nagar, Promp - Vihar, Ghanabad,
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PART -B (CHEMISTRY )
SECTION -A

[One Options Cormact Typa)

This section containg 20 multiple choice questions. Each quastion has four choices (A}, (B), (C)and
(O}, out of which ONLY ONE oplion s correct

oi. Identify corredt & B and C in the reackon sequance given balow

conc HND,
g A RS~
Tt

o, _NO2 o, NOo2 o~
() A=l | 8= |J || C=

-\--:::‘;__r"- -\-":\.\"" - x""'__r"'

i aH

5 ~N92 N A Cl__~ -NH2
® a=|_ | B=T | . e= |

R -Vl e

___-"::-\-"H-\_\. .-NEE = 'ﬁ'\-\.- NG‘E .-"::'H""'\- HHE‘

<

N
i
\
/
ll"' L

Q2. Match Ligi-l with List=l

List =1 List=

(Parametar) (Unit}

{8)  Cell constant ) Sem’mol!

(B Mualar conductivity (] Dimensianiess

(6]  Conductivity iy om

{di  Degree of dissociabon of alectrolyte v 1'm’

Chooss the most eppropnate-answer from ihe opticns given below,

A (A=), (b)e(ly, (chda), (i) (B (@)=, (o), (e}, (diiv)
(G} (@i}, (B} (ki) (di-ii) (0} {akih, {Di=(iv), (o)-{iil), {di-ir)

Hoad Office: Hantosh Univessity, No |, Sarapsh Nagar, Promp - Vihar, Ghanabad,
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Q3. For following sequance of regctions, the comedd producis aro

_ 1. Br FefA
5T T 20 Mg/ diry ether
| = Products
R 3. CH,OH
Jf:f\T---“’ H N on
(A} | Mg (B) | Mg
xq_:-'____.- 'D"LH:; "Ci“‘q.___,_-- Br
v JGCH3 o, SO
() | Mg o) | + HMGBE
-."Q:_.-___. Br "'1'“;.:'_.\___.-"'

Q4. Which ane of tha loflowing correclly reprasents fhe order of stabifity of oxides, X,0, (X = halagen)
3

(&) CI>| > Br (B)Br>1>0C1
{C}Br=Cl=1 {B)I=C1>8Br
Q5  Amange the following conformational somers of n-bulane in order of thelr Increasing potential

anergy

CH CH CH HH

3 1CH, 3 i
H H t H 4 ﬂ'Ha Ill.-'" | F I'
L,
HaC=___ *=CHa
T | G

H H H H

CHa H

I I i v

{Ayl=ll<iV<ll Bil=iV=In<ll
(S} 1<l < V=<l Oy l= IV <=

a6, The Eu™ ion 5 a strong reducing agent in spite of s ground state etectronic, configuration
{mitermast) | [Atomic number of EuU = 83] "
(&) 4 (B) 4°6e’
(C) 4f'es (D) a*

arT. Faor the reactian given balow
F}HGI

s 1. NaOH, A
| L) , = Product
e 2. H,0

CHzOH
The compound which is not formead a8 a product in the resction s & -
{A) dicarboxylic acd
(B} diol
[E) campound with bolh alcabol and acid funclional groups
{D) monccarboxylic acid

Hoad Office: Hantosh Univessity, No |, Sarapsh Nagar, Promp - Vihar, Ghanabad,
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Qa.

Q1.

Q1.

Q12

Which of tha following s NOT ap axanple of Mbrous prolein

{A) Keratin {B) Myosin
{2} Collagen (O} Albummin
Epin only magretc momand in BM of [FalCOLC00] 5
(&) 0 (B) 5oz
(Ch 13 (031
Tho incormect expression among the fallowirg 15
AH" - Tas®
g b S
{A) I or
{B) For isothermal process w,..ame = ~NRTIN E‘
|
5!
{C) Cavaum __ T (at consiant P)

'J'STLI-III

{D} K E_—.'LE"lHT

The struciures of A-and B tormed in the folowing reaction are © [Ph = = CgH:]

i
i N, NCL[2eq)  ZniMHg
(O ]+ A
— H_i HI
I
Lol
Ph._
{A:I A= “I-i'f B - FH"‘--\. "
4 i
Ph., -~ o i
2 "*-\.\_‘\_ -
B A= TI B= |
o ik
0 ]

I

Ph .
(©) . \r . PR~ AL
A= | i - - OH
0
o

inb F"'I'I. d__.-""- . -..--"--

l,r':‘:

A= ” DH E ] %Jm%fﬁ =
o
Which @mong the following is not & polyester ¥
{A) Glyplad {B) Dacoron
{C} Noveias (D} PHEY

Hoad Office: Hantosh Univessity, No |, Sarapsh Nagar, Promp - Vihar, Ghanabad,
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O13.  Maich List-| with List-|1.
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List—1 Ligt -1l

(Metal iun} iGroup in Dualitative Analysis)
{a) Mr;“ il Graug = |

(b) As’ (Hl  Group—IA

8) Cu” Yy Group -V

dy A fiv)  Group — I8

Choose the most appropriate answer from the options given below,

(A} (BHik (b}, (e}, (dHiv)
(C) {aefl), fod(id, (o=@, (d=(ili)

Qi4d,
respectively, X and Y ara;
(A1 = Ammonium salts, ¥ = 50,
{C) X = Ammandum salts, Y = C0,

(B (&iiiy, (-0, (a)-0), (d-1)
(0} @iy, {Bpdib. fod=(ii), {di=(1)

The deposgition of X and Y on ground sufades 5 mefemed as wel and dry depdsifions,

(B X =50, Y = Amenonium salis
D)X =00..Y =380;

Q15  The maior products A and B formed In the following reaction sequence ans |

TH? o g
|
"_"“-\. = Ll gy ll-ll'“'-\. Hr; CHJDI'.'.!IEIH
©® i s
d R Temponailn

(A

(&)

) A Ll X C‘

COCHj COCH3
ri'lHF.; NHz
o 1 Br
- o _~ e "\.\'-
w2 O] - [O]
|
COCH =

Hoad Office: Hantosh Univessity, No |, Sarapsh Nagar, Promp - Vihar, Ghanabad,
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Q16

Q.

Q1a.

Qg

Q20

The aumber of 5=0 bonds present in sulphurous acid, peroxodisulphuric acd and pyrasulphuric
acld, respectively are
(872 3and 4 {811, 4 and 3
{E3 1,4 and 4 (B2 4 and 3
The mgor product of the following reacton is;
Y
e "R NaOH
Y = Major Product
= C,H,OH
fro
YR % B 6 &
, .
¥
HO
CH3
™\, _-CHy |
() E Pl ) e O
i '\.ﬂH | |

Which one of the following staiements s Incomect 7

{-ﬁélﬂdnmi{: hydrogen Is produced when H; molecuies at a high lemperature ara irradiated with UV
radiation

{B) Bopd dissociation enthalpy of H; is highest among dialomic gaseous malecifes which contain
a single bond

{C) Dihydrogen 5 produced on reacting zing with HCI as well as NalH,.;,

(O} AL around 2000 K, (he dissocation of dihydrogen indo IS aloms s nearly 5.1%.

In which one of the following sets all species show disproportionation reaction 7
&) Mr0; G105, G and Mo (B CIOL P M0, and G0
{C} CIO; MnD; . CI0; and F. (D} Cr;05 M0, G, and Cl,

Given below are Iwo slaiements - one iz iabelled as Assertlon (A} and the other i5 labelied a3
Reasan (R},

Azzartion (&) : Lithium salis are hydrated,

Reason (R} : Lithium haes higher polansing power than other alkali matal group members.

Iny thia fight of the above statements, choose the most appropeiate answer from ihe options given
below |

(&) Bath (Ayand (R} are correct and [R) is the correct explanabon of [4)

{B) |A] is correct bof (R is not comacl |

(G} {A) 1= not cormact but (R) s correct

{0 Both (M) and (K| are comact bul (R s NOT the corment explanstion of (A),

Hoad Office: Hantosh Univessity, No |, Sarapsh Nagar, Promp - Vihar, Ghanabad,
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SECTION -B

(Humercal Answar Typo)

This sacton comtains 10 questions. The answer 1o.each quesiion is a8 NUMERICAL VALUE. For each
quastion, enter the corfect numerical valse (In decimal notatian, tencatedirounded-off to the second
decimal place).

at.

Qs

ar,

2 8

a1o.

The transformation occurring in Duma's meathod s glven below

. £ )
G N -+ | 2x +% }cun Yoo T %an:u N ¢ 21+% o
The value of ¥is _{Integer answer)

CH, is adsorbad on 1 g charcoal gt 0°'C following the Freundiich adsorption isotharm. 10.0 mL of
CHy is adeorbed a1 100 mm of Hyg, whereas15.0 mL is adsorbed at 200 mmof Hg, The volume of
CH; adsorbed at 300 mm of Hgis 107 mL, The value of X ia O T

{Mearest Integer)

[Usa log,:2 = 0.3010, logypd = 0.4771)

According lo malecutar orbltal theary, the number of unpalred eleciran]s) in ﬂi‘ %

The pH of & solution cbtained by mixing 50 mL of 1 M HC1 and 30 mL of 1 M NaOH is
=10 The value of xis - (Nearest Integer)
fog 2.5 =0.3879]

Tho empincal formuls for a compound with @ cobic close packed arangemant of anons and wilh
cations oocupying @l the actahedral sites is A8, The valize of x 15
{Integer answer}

1.22 g of an arganic add is separalely dissabved in 100 g of benzane (K, =2.6 K kg mol ') and

100 g of acetone (Ky = 1.7 K kg mod 'L The @ad is knewn to dimerize in benzena bal remain as a

monomer in acaipne, The baoiling poinl of the salution in acalone increases by O17°C, The

increase in bailling point of solution In banzene In “C is x % 107° The value of x is
A Mearest integer)

[Atomicmass - C =120, H=10,0=1610]

For the reaction A — B, the mste constant K(in = I] iz given by

|:E.4T:f 10° ?
lengy o B = 20,35 ="
The energy of actvation in kd moi ' is AMearest indeger)

[Given:R=0.314 J K ma ]
The vatue of magnetic guantum number of the outermast electron of Zn° (on s

Sodium axlde reacts with wiler to produce sodivm hydrogide. 20,0 4 of sodium axidi i dissolved
in 500 mL of water. Meglecling [he change in valume, the conceniration of the resulting MalH
enlulion {s = 107" M, (Neares! Integer)

[Atomic mess : Ne=23.0, O=160,H=1.0]

Im the electrolytic refinmg of bister copper, the total numbar of main impurties, from tha followng,
removed a5 anode mud 5 :
Py, Sb; Se, Te, Ru, Ag, Au and Pt

Hoad Office: Hantosh Univessity, No |, Sarapsh Nagar, Promp - Vihar, Ghanabad,
Homeh Offioe:. J-10, Anikel Arcade. RDC Ghasiabad,
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PART -C (MATHEMATICS )
SECTION -A

(One Options Corract Typa)

This seclion contains 20 multiple choice questions. Each guesticn has four choices (A (B], (T} and
1D}, out of whick ONLY ONE oplion is comech

Gl Thaddmantine iwtisn {x)=sn| a1 oo™ 22 lis:
ES Sl
1 $])055 1]
1Al a E. o 15][“-—|
I | 11 |
c} ﬂ. Dy | 2,0 =
(e ” (2} -2.0]
:_ | -I
, o
a2 Wy X X gspies0and vi1) 1 then 4| b s equai to
= i u’ n'[.':'r? A [ 4
l k%)
A 241 {B) 42}
{C) 44(1) (B} {1

Q3. Letf; N — M bea function such that fjm -+ n) = fim) + fin) for every monoe W FTB) = 16, then
i) 113) is egual 1o
{A) 18 (B) 36
(C) 54 (o8

Q4.  The number of salutions of the squation 32%° % 4 32 _ B10< x = %!E:

{A)D (B) 2
(G} 1 {3
A
Qs If u= Frm_Mand p= hnl[msx}“"'“ are the roots of the equation, ax’ +bx-4=0,
‘._‘- WE|‘" 1 I LIl LF

then the ordersd palr {a; b) s

{A) (1, 3) {8 (-1, -3

{C)(1.-3) (D)1, 3)

Q6. Lol 4.b.Cba three veclors mulually perpendicular o sach other ard have same magniduds. |F a
vector ©satslies 8« H F— b a': +hx Hr ~bxb

I-E':-{HI'—E-I]‘:{E-:- =0

han T lg egll o

Head Office: Santosh Lniversicy, Mo |, Sancgsh Magar, Priomp iba, Glhnoobad,
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|A) Jl:z'l-rh—f:] |B) 1|:a'+l:|—i::|
2 |
() %{i‘é—ﬁ--:’} (D) {a+b2c)

ar. Lel A be the sat of 2l points (u, B sech ihat the area of mangle formed by the pos (5, 6), (3. 2)
ardd (o 8)E 12 square uniis. Then tha least possible length of a line segmeant jdining the Grigin 1o

a polntin A =
16 £
(&) — B =
' B =
e 12 o=
] ']

Q8. The distance of the paint (-1, 2, =2 fram the ne of intersaction of the planes 2x + Ay + 22 =0
and x- 2y e r={] |z

5 V47
Ay 2 B
A 5 (Bl
1 ML
(G} D) —
J2 2
5 Ry
@8, Anangle of intersection of the curves. *—+ = tand & +y" =aba - bis
!
A mn"l-a-ii- B mn"l-a—_--q
& | Jab :I | Jab
= afa=h
{C) tan | 2./ab (0} tan!| B2
{ J | ?HIE'E'. |

a10. Lel 5={1, 2. 3, 4,5 B6). Thoa the probability hat a randomly chosan onto. functon g from S 1o 5
satisfies g(3) = 2g(1)is

1 1
Ay — B) —
e ib 1= 5
1 1
Gy — By i—
i '11] { 13!}
ai11.  Megstion of the statemant {p v r) = (g v riis
{Al~paga=r Bi=p~gar
(C}pagar (O} pa =g =t

Q12 N z |8 a complex numbear such that ;IE purely imagirany, then the minimum value of

|2 — {3+ 3| 15
(&) B2 8y 2,2
(C) 242 -1 (D} 342

Hoad Office: Hantosh Univessity, No |, Sarapsh Nagar, Promp - Vihar, Ghanabad,
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Q13 o+l +y=250 (hen the svstem of equations
¥+ jcosyly + (cosfiEz=D
{oosyi * v + (cose)z =0
{cosli e 4 (cosa)y + 2=0

has -
(A Infinigedy miany solutlons (B exachy two solutlons
| S} no sotution {0} & unjgue solution
B8yt <8y 100 il R T :
Q14. Latay8,.84,..baan AP I = —-.p=10, then ——igaqual 1o:
IR e g p" Ay
21 100
A — B) —
A 18 (%) 21
121 19
C} — O} ==
(€ 100 = 21
Q15. The sum of the roots of the equation, x + 1 — 2pax(3 + 2%) +» Jog.(10-2 ") =0, is:
(A o212 {B) Ioegs11
{C) log;13 () log; 14
Q16. Let fbe any confinsous functon on {0, 2] and twice differentiablaon (0, 2). 1 H0}=10, f{1}=1 and
2y =2, than
(APl =0Moraline {0, 2) (B Pix)>Oforallx e {0, 2)
(G i) =0 for some x< [0, 2] (D)) =0 for some x = (2]

£
@17, I [x} ks the greatest integer = x. then uﬂj
i}

i

E.H'I? llx —[ ::']'llll dx |5 agual to)

{A] &l + 1) (B 4in — 1)
[Ch2{=z+1) (D) 2f=—1)
J 0¥ _gF
Q18. Ifﬂ=—u.ﬂﬂb=ﬁ.thenfm'y=T.Imuﬂ{ueﬁnﬁe-:-mthein'rarvad:
dx 2%+ 2"V igg,2
1]
1.2 B) | =
) (1,2) ® {5
E II'
(©] E'E: (o) (2.3

Q18. The mean and vanance of 7 observatons are 8 and 16 respectvety, it rwo observations are 6
and 8, than the vanance of the remaining 5 observations is

(A) ”53 (8] '?3"
(©) %ﬁ R
Q20. The locus of mid.points of the fine segments jolning (-3, -6) and the points on the ellipss
R
(M) 36 + 16y + 108x + BOy * 145 = 0 (B) 3667 + 16y° + G0x + S8y + 145 =0
(C1ox" +dy' + 1Bu+ By + 145 =0 (D) 36x” + 16y + T2x +32y + 146=0

Hoad Office: Hantosh Univessity, No |, Sarapsh Nagar, Promp - Vihar, Ghanabad,
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SECTION -B
{Numerical Answar Type)

This section cottaling 10 questions. The answer lo each question 1= 8 NUMERIGAL VALUE. For each
question, enter the coreci numerical vales (in decimal notation, tnincatedirounded-cif to the second
decimal place).

01, Suppose Lhe line fies on the plang X + 3y — 22+ [ = 0. Then (& + ) i5 equal

-2 y-ad' E+vd
a -2
io

Q2 Lel ix) be a cuble polyramibal with §1) =10, f{-1} = 6..and has a local mindma alx = 1, and )
nAs @ local minima sl ® = -1 Then {3)is equal 6

2—1“:% 1 J+|::. when © s

5 % ; e
Q3. |!I+m=qu=l1+mn!+ﬂ - tany+tan® x| <y tan™'|
sin? % 4+ cos” x M Eﬂ’l | 1

constant el inteqgration, 1hen the value ol IE[u =i+ -,l;' :| s

04, [f tha fine y = myx bisects the area enclosed by e lines e =0, y= 0, x = ; and thecurve v=1
* 4% - % then 12 m iz equal to

Q5. Atangend line L Is drawn al the paint {2, -4} on the paraboia " = B, Il the line L is afsn tangant to
the circle x” + v = & then 'a' |5 equsl to

Q6.  Let B be the centre of the circle x” + y' — 2x + 4y + 1 = 0, Lat the tangenis at two ponis P and 0

an the circle intersect at the paint A(3, 1) Then 8. 22 AAFQ

| araa ABPQ | sequalto___

aT. The number aof 4-digil numbers which are naithaer mulliple of 7 nor muliiple of 3is
Q8.  Ifthe cosfficient of a'b" in the expansion of (& + 24 + dab)'” is K-2'%, then K is aqual lo

4. |FE=£+£-E~E—...-.,than1EGEr'rEE1:|uEJ1n )

Q0.  The number of slemenis in the el

l|||ﬁ|.= ; : |!E|.]:|.l:f—; | -‘i.'EL1'r&I1l:I|"|—F'-.:l!I =I—A‘:'“-. whiegre | is 2:= 2 ientify matrix, is

Hoad Office: Hantosh Univessity, No |, Sarapsh Nagar, Promp - Vihar, Ghanabad,
Homeh Offioe:. J-10, Anikel Arcade. RDC Ghasiabad,
Phope Mo, 931 1441940, 935 1247359




JEE-MAIN-30321 (31 August-Second Shift)-PCM-18

13
17

13.

1

Santosh Academia
Keys to JEE (Main) - 2021

PART - A (PHYSICS)

SECTION -A

D c . B

D . B T B 1

B 0. € 1. 8 12

B 14 ] 15 A 16

A 18, € 19, ¢ 20,
SECTION - B

1 £ 52 3 3840

250 & 5 T 2

4 10, 480

PART - B (CHEMISTRY)

SECTION - A

B c c

A A T A :

c 10 A 11. c 12

B 14, A 15, B 18,

D 8. D 19, A 20
SECTION - B

7 128 30

1 13 T 47

13 10, B
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PART - C (MATHEMATICS)

SECTION - A
A c C c
A A TR . D
B 10, € 1. D 12, B
A 14 D 15 B 18, D
B8 8 A T 20, A
SECTION-B
7 2 22 3 i 4 26
2 6. 18 T 5143 B 315
305 10, 8
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Santosh Academia
Solutions to JEE (Main) - 2021

PART —A (PHYSIC S)

SECTION -A
Soll.  Using parailel axis theorem: ~
=2l ' ] oo
= g * # o :I"r.
1=2x [{1.540 51" + (1 5N2 5¥ %__%
|=18.05 kam'

Boli  Accelerallon due to gravily al r distance above the suface= I-ﬁt-;--"'! :r'
+ K

Acceleraton due to gravity at r distiancs below the a.irfac:e=ﬂ—51:'|:ﬁ -]

o IR=r}R4r) (R=r)(R" «r" +2Rr) poR g
E t tﬂ= - = —
2, T8 H": H_| " Hl. H"'
So0l3.  Helsenberg uncenainty pnnciple;
::J::.F'-:_"I
=np{mar) e i

=2 I{mJEit | B |
m

— Y ok S
+Im
Bol4. Thermal resstance. of sphencal
g-mg|=ﬁ
4ukrr,
Rate af heat floner=
aT - {6, -8} 4slreif, —9;)
R Bty (£.~)

i, H
# 1k, /ﬁ:{?

aala. In SHM. sum of kinetl; amd potential energy will be constant and average kinetic enargy &
averags potential 2nergy in one time will be remains same-

Eole, Sipce 5 s connected poross conducior 5o we can remove i,
HIL = 1:]

Head Office: hantosh Universivy, Mo |, Snocesh Magar, PriocopYihag, Glnaoabad,
Hrmeh Ciffice. 1-10, Amiket Ariade. BTH Ghaxiahal
Phope Mo, 931 1441940, 935 [ 241359
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Load of mass will be equally distributed among the four columns so force on each columns will be

1255 10'M
Cross seclion gfea of tha column= =f{1)’ —{0.8)'| = 2.356m"

. w F 1262 10° y
b aoh rreosdLidLis === = FER=
POTRES “S W " RY 2355 2-10" 2

sing Famﬂ-m¥

Force on gy |
F, =iV« B) = dn(0.5ci)s %{mﬂﬂh —witjl + eos(kz - wilj}
- 40,5 Bl seosik T ik

Tr[ f 'le;-—l. . k
Foroe on ;.
F, =iV« B)=2a(0:5ei)x %maﬁa- il + cosfkz - wtlj)
. B, . In .
= 200 Be ) E;cna(kTﬂt
So raticn will be-2:1
Lising ldeal gas Eguation
PV=nRT

_PV _400x 10" » 500 10" _
s B.3% 100 e

= 16m,+m, = 2.56
= 16m, + 0,76 -m, = 258
=m, =0.12m, =064

_m 16
m, -3
For equillirnum net lores acting on the system should be zaro,
Energy of electron in first exciled siale will be -3.48Y
So fotal energy difference will be (2.6+3.4 s
L 12428y —nm
W L Jm——————— =207 nm
bength o ) Y
Ix40"
E B ey o A B
MQUANCY= = = —o—r AS= 10" MHz
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Soli4, Using conserdgtion of linear maomanium:
== 40 Iy e Ble m e v dm
=N =00m/5

KE =%,3m4-m:r

KE, =l-m-{ﬂu3h%am,:3nr

2
o,
KE — 48
®E, - 1
Fracbonal change in kinafic anangy=1— KE "B

Sol15. §-|B. .08 P O’
§-|F-Qp PO
T i :,r: Ly

= P T = WP+ @ (P07 F + 2P7 -+ O feoss),
=0, = 80°
Using same formuls; 8, - 90°

Sol16. Time penad T=2x ||L
Han

T

[

=T =T=2n|-

Vo

= L,=1 =iz #”3_; = Tt ?

1} y-F V39

ol .5]

i
P
=T =

Bali7. Using faraday’s law magnets Neld zhould be outward and decreasing wih bma

Boli8. Capaciior makes palential difference constant.

Sol18. using magretlc Meld dus 1o straighl wing:

B - :Tf:tslnu + iRl

IO =N 0t b < 10T
(259
243
Bo, Magnetic. held due 1o three wires
=¥« 107
inside the plane

Bol20. when electrc field is parallel than it would provids zero flux

Hoad Office: Hantosh Univessity, No |, Sarapsh Nagar, Promp - Vihar, Ghanabad,
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SECTION -B

Soll.  Eguation from the givan graph;
Vi=2x+20
Ve Be 20
dv
= dY —— =2y
ot

=@ «mis’

Sol2.  From guesion,
AMS0=100ED
9

LC=1MSD—1VSD = 1M3SD - iTJMED =0, 15D =10, 1« Tmm = 0:1mm
Reading=10mm+8<0, Imm= 10.&mm

Fimal reading=10.8mm-0.04mm=10 dmm=104 - 10 ‘ocm
S0 radius=82 < 10 *om

Sol¥ Using Heal equation: H = 'R
= 182 = (4TR(1)
H={8)'R(5)
= H =3840.]

Bold.  Signal bandwidih - 12KHz

EnHz

Mo. of station = = &
12kHe

AN Au 250 1

Sol5, § —
M g 500 2

Sols. Distance of 4" brigh fringe from confral maxima =ﬂf

So E:@';;_ E*‘_u:3‘1g‘.

¥ e =R 1T
a0 d 100 =8 1.5
¢ =10 o
l= =g =~ or10"He
SolT. X =—"I:.:'|:1 =ul 80 at very high frequencies _1” %1
m i e
capacited behdves as conductor and inductar
behaves &s open @ircuil. The effeclive P
impedance will be X 20

®

Sol8. from given information: L=A=ﬁ[‘.‘“.r=%—_aﬂ“ﬂu=4’_=§
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(393
=:~'.'=% == fima = El"-ﬁ?_ =FutD ™%
(—=)
W

Sol%. Battery is connecied while diglectric 15 insared so potental difference will be remams same,
U = %cw

1
L, =5|{l:‘u"

= Al ;m el -%n-::rmumuzm‘ .4

Sol10. Adlabatic equation: Py = PV — (200)1200) = P{300)

= P = {200}4)° = 1600KPa
BV, PN, Za0-480

- -4803)
-1 .51

W

PART —-B (CHEMISTRY)
SECTION -A

Sali,
o [

L
]
¥
T

| |
-_E r"'.. e e =

2 s Cont S0, | Cone, HN-DJ|f " e O/ anhydrous AICI,
.-

§ oy
Wi d Fe | HO! A
@ @)
o el - i

Sol2. (a) Cel constant = | i :=rr|rrr|= -m

el L[|
rriakarity
= Sem’mal
1 f
{c} Conductivily M_,:. e

=1 'm

(b)) molar conductvity (4, )=

Head Office: hantosh Universivy, Mo |, Snocesh Magar, PriocopYihag, Glnaoabad,
Hrmeh Ciffice. 1-10, Amiket Ariade. BTH Ghaxiahal
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Sol4.

Sals,

Salé,
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number of mode dissociated

[d) degrae of dissociation = -t is dimensioniess.
Tolaimale
'Tr
> {WBRiFe ’-'—-:‘-|
[ {
, —-"II - | I"\-_F"I :
o - "'..-"'-.
l Mg / dry ether
MgBr
_—Br =~ cHoOH r*|'~
Mg ) 1 =
B S ¥ - | I |
OCHE o, s |
Siability order of cwdes (X0 15,

O = CLO = Br0
Bonde of halogen & owygen are covalent dus 1o less EN differance.

Stabifity of (I -C3) bond Is higher due fo less palanty and that of (C1-0) bond 18 highar duse 1o
milple bonding.

Shructure (1) is anti conformer.

Strdcture (1] is fully eclipsed conformer
Structure (1) is skevw of gauche canfarmaear
Strdcture{iV} is parfially 2clipsed,

v arder of stability

ER VSRR

Orgar of PLE i (1) > (V= (I > {1}

Eul{Z = 63} =| , Xe|4f Bs’
Eu"(2=63)=|, Xa]al’
Eu™ In spite of having 41" configuration is strang reducing agent as i changes o mast comman

oxidation siale which is +3. Also, E;‘. e, 1B low that is -2V
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SolT.
:|:|-|n GO0 MNa CH20H
..__.-hm_\_h o d'"-h"'ﬂ-\.\,
= e, (1) MalH T A — e |
O — (O] + [O]
gt i) e T
= [.-"'J 121 Hﬂa ""-ur-‘" ‘"“\-.__—"’r
CHa0H CHaOH CH20H
Haﬁ&-‘
If]'-'ﬂﬂH
P
(O]
éHEEIH
COOH HaOH
|
B P i
Products ars, [ Y and |’|’ﬁ'| |
"-a.. _-’_-" h-h:". i
CH30H ng:}H

Sol8,  Albumin is not &n example of fibrous protein but globular protein.

Sols, [Fe(CO),(C.0y )]
¥rd=—2=1=+1
#=+3
FE.I =‘,5I:l3d!

TMMAATM] | |' | [

3d dg ip e
In prasence af sirong ligand, a8, CO.

W] [ [4lx ] [ |

.

d'sp
Spin anly magnatic marmarnt

—'.“'rl[l'l-rEEM = J N1+ :.J"IEM
= J3BM =1738M

Sel10. {a) AG=AG" +RTnO
AGT = AT -TASY .. gt rypies wnssnsimpil 1
Af equilibrium AG - CI l:} K
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LA = SRTIR Lok
~oAHT-TAS" = -RTrnK,,
| AHT - TAS
nKegq= | ———
e

b N = —nmrn[% ]

(&} AG=-TaS, (8! constanl P)
AG
- AByu
{di AG" = -RT mkeq

- “Eq = -E! AP IRT
Sal1i.

oO=0

Ho 0
(B

Sol12. Giyptal, Dacron & PHBV are polyestera.

Movalac s copolymer of pheno! & lormaldabwde bul not polyesters
Sol13 Mn™ — & group IV [Ma.Co " Zn" W' |

As' — » group |IB [As™ As" 5B 86" 50" 80" |

Cu'™ —- »group HA [Cu™.Ph" Hg™.Cd” BI )

Ar? — sgroup Il [Fe™® Ai" Cr?)
Sol1d, Ammonlum salt in rain drop resulting wet deposition

NH, —Satt+ H,0— «NH,OH
Oxldes ol M & 5 setlle down on ground as dry depositlon (S04,
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Soli5
P ﬁ
=2
o O HM G CHg
. Jl!
| TSI “—
J | (
'\"-\._\_,_.-'" — ’ |
(A)
Br, | CH,CO0H
Foom Temparals
i
HN—C—CH3
&
Br
(B
Saolia.
o
,.-lﬂn = Hz 503 Sulphurous acid)
MO "M
2 0
R bl
HCH L (o Lo g"\«. B = HoSa0g(Peroxodisulphuric acid)
] 0]
5 .
T ___--'E -
HO :I_-; o Iclz OH = He8207(Pyrosulphuric acid)
rumber of 5 = O bhond aret 4.4
SaliT,
CHa CH
PalH 2
———
.Hf__-cl ﬂ:H-:‘:IH .__...-""-.\,_H > GH

Solg. H, "= .z
Zn + ZHC! - ZnCl, + H,
NaGH,,, +Zn—— sNa,Zn0, + H,

HJ . FEH
IL s nearly 0,08 1%,
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Sol19. G0, Gl Mn" can show disproportionation reacton while MO, cannot show
dizproportionation reacton s Mn i in 7 oxdation state

Sol20. Lithium salis are exensively hydrated due to high hiydmtion enthaipy of LI
L' =Ma" >»K" = Rb" = Cs" | arder of polarzing power)

SECTION -B
i il |
Salt. n:;a,mlzhz. fcuo ..,;.H:Dj.,ijQ,EN: [2,; o
C.HN, ul:E:-cE . g }C.ut] V200, ..EH:D . ;N= ,:hg, : lou
y=T
Ang, =7

sol2. | :1 [= kP

% SO T 1)

%=H[2W?"' PR TEVIRSRUIRINEPTR, .. |

% RO i (3
Dividing {2} by (1)

15 2y

wo1) =@

3

>=12)

Iag3 —leg2 =%lngz

1 DATT-0.301
n 301
Dividirg (3} by (1)

_I"!r_ - I'a
0 2

ALY
o] 17 |- oo

= (1.5847 = 0.585

log| %J= 0.585% 0,477

= (.279

v _ 14

= =1p°

'|.|| = '1“'-‘ 1l:-:||:l:r'l a 1D| am 1u-

LR =1.97Ta =127 81«10 4 = 128 10
Ang, = 128
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Sal3. 0, -8:2+2-18e
ﬂ‘ilﬂ;iﬂjlﬂ;ﬂl :J.'J 'tin o ﬂ.{lu 1t-'.:u. = #.I?I'.
MNumiber. of unpaired & =0
Ans=10

Sold: S50 mlof T FCH & 300mi af 1{R) Nt
MalH + HCI — Mpll + H:O
30« 1mmol 50« 1mmol
Bmmal 20mmal

[Hi __ A 20 Vo nem
sme - BR300 BOC 4
pH=—log[H |=-log{2.5+10"|
=1-0.3870 = D.60209

¥ 10" =602= 10 *

. ¥= 8021

Ang, = BO21

Sols.  Effectve numbar ol atom in S.C.P
= -ﬂll-a-c a+ -;t-:-c G

=4

fdumbear of oolabedal void =4
Numbar of cations =4
Mumbar of anon =4

Formiule of compound = A8,
Empirical farmula = AB

A w =

Solé, AT, =iK,m

ol w o= OO

M=W .

For acetone solution,

1.22= 1000

BAF =11 n W
017 122
EE =)

20,74

M= W - 122g|'4'n|:|]|3

For Benzins salulion,
2Acid ——-»{ Acid], Hi=112
Al =i Hh'- m

1 1.22=1000
A ©
2 0AFC=110""C
30 =13010°

®=13
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(247« 107)
SolT. logk=2035————

Companng with,
Esa

ok = logM — e

A R S s haRT

Ea

—— =2 4T« 10

23008

47104« 2,303+ 8,314

Ea=

. 1000
= 47T #akJ ! mole
Ans=47

kJ ! male

Sol8,  In{20)=1s'25"2p" 35 e’ 3d "
Zn' =[Ar]4s'3d"
Clutarmiost election is 48 eleciron,
n=di=0m=0=21/2

Sold, Na,O-H.O —+MalH
W= 20g
Vo = 500mL
20
M M = —
pie of Ma, O &2
= Imals of Nax( gives 2 male of NaOH

..% ] maleof NaO gives i.zr?—ig |n-pn1ns af NaDH
= E1'n|:|JE|

3
Muotarity of NaOH solution

;.!'D .

= o 1000
=S s 20, 40
T e

= 1. 260
=120« 10" M=13=10""W
Ang; = 13

Sal1b, Impuniies present in electroblyhic refining of blister Cu, removed a3 anode mud
= 5h, & Te, Ag, Au, Pt
Ang, =B
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PART -C (MATHEMATICS)
SECTION -A

goft. = f ot | |"‘"}
I (x=1) Lok
ﬂD-I'FIEInE"S-H'I'|LH:|?E
Fa—1]
.1:3;*-!.—“-11'
S lx=1)
e I T | and ax' wx—Tex's1-2x
f 1 (2% -1 x+2)<0
1|I—E :-D 1
Y . " [: Eknm-_-u
: = - -
a f } +
] 1 2
L= 2
!h-'l .-'..l}]. [A-:.IJ . _1-|
K] =72l
2= e LR LR ||
| ] |¢ Al {il
- -1
Domain of fos | 1|
—1:*:"1=.:T
T |
£-1 =T g
Al bl SECE
et 1 ard i
2 2
:|nr-|‘|-'::| I |
& = " *
1 [ L
] L} LI
=4 i} = |
Ke == ~1u[0=) %e [ —1=)
p {311 T — Al
Dormalr of the function is| ;;: o)
dy _].r' 'HH':”'|I|
Saold. — = #| ~— ] - =4
o 1"rnj:m: : :'fil'“"l'r'ilh“ o
Lot -
¥
d_HI:t_Iﬂ
ox dx

Head Office: Santosh Lniversicy, Mo |, Sancgsh Magar, Priomp iba, Glhnoobad,
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¥
Ed_!{=|£|'+ |.‘l‘.||
wdx |Lx] .'y"'
]
1|1+IH =[u’-ﬂ|
d ety
- SR 1y
1 FILE’; I +m
di _#t)
de (17
L4'|I1I'II 1IJ
${t')
ol f=u
1j gl _'d_u
a1 pzt_dt
i gt _EI
Lot it = ;

1ia 1
Mow. — | —Hu= | —dx
E'{u 2 I:.-.

— %lnqu]-ln{u‘p-{?

= Jin{a{1')-intx)+ €
J-i : ll' ..I I— -
Eqnl#[: | .|_L“ =
Alg=1 v=-1
%In[¢[1]:|=h141]-{:

1
G = gin{i 1.]]

i

< lnx--%lnm

In-[ ¢|—: =Inx’ <In{d{ 1))

I 4 Y\ | ina 4 ingeti)
= ind{ )

o L |=2a00)

Head Oiffice: Sansosh
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Sa13. f(m-n)=I{m]=f(n)
pid m=n="1, N2} = {1+ 1(1)
again put m=2Zn="1,13) =12 {1)
and put m=3n=3,1{3+3)=1{3}+1{3}.21(3)=1[6)=18=1(3}=8
fia) = 31}
f()=3f2)=%6
ff2103)=54

Seld. 32 a2~ =g
33 +320 =1
3332 =/
wty B
ol
forx= Q= id] tan'xe[01]
O solution
Bols. u~ lm 2
R - T AT
Atan’ w520 K- BEC
« lim =
v ﬂ-lf'll.'i'l"T'-'lr"‘:I
i = -4
fi = lim{cosx)
= ot

T
=g’ =1
Equation whose roots arec andf

% e I-4=0
g=1b=3

Solé. a-

[F-8)%a |+ bxf[f-E)xb]«gu[(F-a)E]=0
=(a-a)(7-b)—{a(Fb)ja+|ob)(7-c)+ (B{T-E)|b+ () Fa) < (E(F -a))e
e
=l (37 -(a+ b+ )| -((aFja - (aF b+ (67 E]
LatF = %8+ yb+ 28
=B (2 {8+ b))
ai+b+E
i
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SalB.

Sald.
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3 2
du P -B= 224
i - =T+B Ao — 2 =-244+-8

2 g

2(2a-p) =02 2t =B (=25 Al B
Diztance from angin
B =, jut '-I:F.r.rv-E];
D® =Ba® + 22z + 64

:l[l:l*']

= 10 + 33

dri

100 + 32 =0
S
]

__IE-\.IJ EI'\']
D*\h. 5 |5
5.8

45
IF 2 —fi = 16

A0

VB

(=3

=

]

Equation of intersaction of ine Pl<1g, =8
-0 -0
=TS
LatF=i-k
Diraciion ratia of PO
=[A+1-&2- 4]
POLT -

. f:
= {h+ 1 h+{=2)(0)+ (24 }{-1)=0 ST

1 i)
= E b= ql__EIDIE

34

po=2=
2

hx* - a'y = a"h’

(b'x" va'|ab - x")| - a'b’

g b (b-a) b’
-a Aok b

Poinl of intersection
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NI
HETh-“ aih |

a'y +'_|'
bx?
_a"y"
g—h

~|\ab

Salid, Total ways = &1
Ways salishying gl3y= 2g{1)1s 3
humber of onio funciion 3 x 4]

Prababilily = e
0

n

1

Sol11. As -{A=B)~A.-B
[pwr )= lgur])
[PV} Al =rFa = q)

«[{pyr)a—r)a(~qg)
“[pr=rjwira =ria{-q)
“ [pe=r)
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Sal12. Minlmum distanca AP = GP - 04
5 s-ufg —Jz
=242

Sol3 mefi+y=2n
1 cosy  casp
A=(esy 1 Co%Sn
cosfl  cosa 1
=1-eos" a —cos’ { —cos’ y + 2cosa.cosfloos y
= gin’ i — cos’ [} - cosy| cosy — 2oosaicos]l )
= —cosfa+[leos{e -1 |- cosy|cos{a + ) - 2eada cosf)

~cosyoos|iw—[' ) +oosyeos{z (i) =0

5. 100
Solia4. 5._ -=F
B.p S 129
. L N | L
T R 7
121
5. -8
h=5||_51u= " 100 '’
B, Su-5 8 - S'EE-I
100
_ &
19

Soli5 x+1-Zlog,[3=2" )+ 2log, (10-2"]=10

|

102" -1 =

#4714 lng, -
(3+2F |

|
0

I 10,2 -1
2t |
1{3+2" ) |
L2 =1 1

Tileg

g+f| -6z 2
(2°) 142" +11=0
2'—-!"
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¥y —14y +11=0

152

¥y=i

Sol16. f0)= 0 ff1)=11(2)=2
hixl=fi{x)-xhas ihree rools
= 'l %)= f'{x} -1, has at laast two rocts
= h"(®) = 1" ) has 3 least one root

= :
Sal17. |= :’ﬂ s|n|: ax :|x

I-rjlsm |x"dx+rr‘ mn| jx 1) dx

2 1o 0 1 N | 21 m (T 2
= —rlmu|1? Jjnrn I_[.h.—'l};[—msilll [m—-mi[ |I:|:r: |
1=« [5 -| Efz s ] E[WEI]F

l=2a+2n+4{0-1|

|=dn—4
soltg; f . ZYrSE
gk 2°+2"Vog, 2
dy __Z|y-2)

dx  2°(1+.2'log, 2)

:14 2" lng, 2
} y+2*_d3'='.[d“

=iy+2'|=nie
v =
Ir'|||1,|I . i"'| -

¥=1
W=l
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xs=(12)

Sal18. & boo, o, & be 5 unkrowm
n=7T. maan=48, varisnce =186
sum of obsancations = ¥« 8 =56

migan af 5 remaining abservation = Be-9-4 42
i) 5
5ot
15"‘ T E‘*
2% =560
a’ +b* +etad < 0f w460
480 (427
5 L5 )
53
25

Sol20. Lel point on elipse { 2snd, 3oost )and the mid point of line segment joining | -3.-5) and
{ Zamil, Acost will be [Fuk)
28in0 -3 h dcosd -5

2 2
dzinll=2h+3 Jeogli=3k =5
dhoa 3 2+ B

cosfl = ——

k

BRI =
3
gl 0 - cos'f=1
|Eh+312 |Ek—5;_1
E5 38 i pe e e
362" + 16y + 108z + By~ 145=10

SECTION -B

Soll. (Z22-2)6em aplans
=24 B8+4+8=0
=j=-12
Lirg iz perpandicular o normal
(] ~S{3) = 2(~2) = 0
i =19
i f=T

Sol2 Mx)=ax’+be +ex-d
M{x)=3ax" +Zhx+c
f*(x) = Bax+2b
i*(-1=0
Ba+2b=0

—=hb=3a

'iy=0
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Sal3,

Sold.

Ay -fb+c=0

o =--88

f{1}=-10
-Ba=d=-10"..,. 1)
H-1)=8

Ma+d=6. ...
a=-1ld=-5b=3c=-8
f{x)=x"=3" -Bu-5
N3j=27+2Fr-27-5=22

]- SRS
i xe cog’ %
lanxsec’

= e

Leltany =1
pec” xdx = df

Il I
jt’—1;fl_l RIS -t-*{]d:1

1 . B+

(E=(F ted) (0 F 1
t= Al ~t<1)4(Brec)ri1)

-1 1 1
lﬁI —?:E— '§|E:'— E

= [ 1 t+1
= ol | e
Eljhf 31.1"—{+1
Emn:—‘l

- glnl_lanxn b i Inftan % - tanx + 1)+ J_-hm | g

The vaiue of 18(a+i + 4 | iIsogual o3,

1% ;
= [ dx—xt |ox
'EU
Lie
=1 :l:-rE:;—ﬂ-l =§
2 3| 8
) _Eﬂ'ﬁ \ oy
!mh‘- :
[as per queslion)
i _am
8 4
as
Ly I
18
12m = 26
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SolT.

Sald.

Sol9.
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The tangent to the parabala ,r"‘_'_“‘*n,
y' e Buat[2,-4) s -4y «d{x 0+ 2) -

] r '|""E = :l
DA =B \

O=0+2
= "'I|2= "'4'5 Mo F=)
2 =8
g=g
AP = 1-6444
AF:E .ﬂ-._'lf.'l
|'=\'1+-ﬂ--7:|72
3
land = —
2

&3] B

Argacl AAPQ AR 3sing
Amacf ABPO RB  Zcosb

_9
4

Total 4digil numper

4 ‘ 10| 1 ‘ 11y | =s00n

4 digit divishle by 7

1001, 1008, —- 8996
9986 = 1001 +{n -1 T

Ny = 1206

4 digit no divestbie by 3
1002, 1005, —89499
G489 = 1002 + {n-1)3

rg= 3000

4 digil nember visible by 219
1008, 1031, ——— 9596

fy = 428

4 digit number divisible by Tor 3
= Q000 — 1286 — 2000 + 429
=5143

l|II

lth1u| _‘__1_‘1{

W B T
ofy (5
) r,'.r_.:||'1;—r,—1',:|.'

= lr._ =
1cr|f’ gle=2 z'* 10

it -2 315
A aE T piaig)
ko315

5?*9 13 19 .
STy E' .......... -
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P S R L
5 B g g
A5 T 2 4

ey om— e —

1605 = 305

Sol10. |- A% - 3AFIA° =]-AY

—= 34 -3A=0

= 3A(A-1]=0

=AY =4

g ab+ = b
a o m'__.ﬂ d
g8 =a | d*=d | bia+d)=b
a=01 :r:m‘ ard=1

Tobal nomber ol ways = 8
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