[

represents the el
time1/1?

i/
H”_J

= . : { II Hx B

—l

A punticte stans from
acceleration o inms -
ioas shown,

ts

- after asime ¢ will be

. ) g

.:{ﬂ'i'- -—-—MZ“ }

cmibedded in @ solid block
surface. In this process

Which one ol the fl
whinis | versus time

s
T4

la} )
i -

‘.*’vhi
at 457 1o horizontal, the




1.

11.

maximun leight (A0 and horizental range (K) are
related as

fay A~ LM by R= 8N

fe) K =4 (] A=12H.

[ simple pendulom of length L has maximam
anuular displacenent 2 ther the maximum Kineic
energy of bob of wmnss A is

WL Wi

(1) (b}

| —

24
H i

Mol.sinw
5

fey Mih(] —cnst) (dy

Mhe o of the vapour densities of two pases al
a given temperature 15 9 0 & The ratio of the s
velozities ol 1heir motecoles is

N

(@) 3:242 by 2v2: 3}
{¢) 98 (dy &:9.

The excess pressure inside a spherical drop of radius -

of a liquid of surface tension / is

tay dircctly  properticnal  to roand  inversely
preportional 1o &
{by directly  propoctional o 7 and  [nversely

propurtional o e
(¢} direatly propartional to the product of 7 and »

(dy inversely proportional o the producl of ¥ ‘

and ».

A blach body ata high lemperatuze Fradiotes energy
al the rote of £/ (in WAn=) Wlien {he temperature
Falls to ladd(fe T2, the radiated energy Lin W)
will be
() 478

L

(by 1016 (¢) 174 (d)

A ball is thrown vertically upward. denoring the
dic resistance, which one of the following plot
represent the velocity tme plot for the period ball
feimains in air?

vl e

. P
{;1]T| \ (b} T \ /

—/

Maoment of ineriis of o ting of mass W and
radiug £ about an axis pasaing through the centre

-

and perpendicular to the plane s £ What s the. |

—
*h

16,

L7

moment of inertia about its dismicter?

{a) / (b

it |~

{c) —l:l' (dy I+ MR-
N2

[wo trains, ench moving with a velocity af 30ms
eross cach ofher. One cfhe trmns gives a whistle
whose frequency is 600 Hz It the speed of sound
15 330 ms 'L the apparent frequency for passengers
sitting in the other train before crossing would be
(a) 600 Iz {(by 630 Hz

(2] 920 Hz (d) 720 He

Aspherical shell of radius & has a chorge g umis
The electne field due to the shell ata point

{a) inside is zero and wvaries a9 v outside it

{b) inside is constant and varies as v outside it
(o) inside is zero and varies as » - outside i1

() inside is constant and varies as» | outside it

The equivalent resistance between the terminals o
and /) inthe following cirouit is

5L Ly 50
Ae AT A~
= I {IES!

T
3 R 5o

() 1062 (b)y 208 (¢} 542 (dy 300

b a thermecouple, the neoutral Wemperature s
270°C and the tewperature of imversion js 5259
The temperature of cold junctien would be

(o) 300 P IS5 (e IS'C {dy 28°0C;

R. L and O represent the physical quantities
resislance, inductance and capacilance respectively,
Which one of the lullowing combmation hag
dimensions of frequency?

1 M 1 C
a) —= (hy il e
@ 7= F @ = @5

Which ane of the tollowing pair of quantities has
same dimensian?

{n) Force and work done

(b Wiamenium and impulse

{¢) Pressure nad force

(dy Surfocs tension und stress,

The watér lows from o tap of diameter 1.25 em
with o mte of 5 = [0" m' &' The density and
coefficient of viscosity of water are 10" kgm ! and



20,

22

23,

24.

26.

16 F Pas respectively. The flow of water is
ia) steady with Revnold s nupither STOU
chy turbulent with Reynold s number S100
(e steady with Revnalds number 3900
(d) turbulent with Reyoold's numper 3900

A ciroular dise rolls down ai inclined plage. The
ratio ol rotaticnn kindic energy to ntal kinetie
cierey is
cay 172 e

(b) L3 (¢ (d) 34,

If two parallel wires carry curieht in opposite

directions

ja) the wires attracl each other

L the wires repel each other

{c) the wires
repulsion

(d) the forces of aitraction or repulsion de aet
depend on current divection.

experience neither attraction poe

I Youne's double slit expeviment  of  light,

imerference is performed in water, which one af

the fotlowing i1s correct?

ca) Fringe width will deeriise.

(bY Fringe width will incremse.

{c) There will e no fringe.

() Fringe widdh will remuin unehanged.

Dring the (- decay

{a] oo atamic electron 1w ajected

(o electron, already presentwithin the nueleus,
i ejectid

fe)a protan o the nuelens  dedavs enitlipg an
electron

() o pewtron an the noelews . decays amitting an
electron

Acray of hight strikes o mmteral ¢ slab atan angle off

incidence 607,17 the reflected nnit refractpd ravs are
perpendicalar te each otlier, the refractive index ol
the material is

1 -
() =y (&) k2 dy 3

al A a

{al)

A bedy 15 ted wiilh o strng and s ziven o eirsubie
motion with velocity » in radius r. The magnilude
aif the peceleration is

el Wi (dY

[HIREL by wir

The escape velogily of [0 g hody Grom the earth
s 112 Bms L lgnering air reslstanes, the gscape
velogity of 10 kg of the jran ball from the earth wil]
he

25.

29,

3

3

o

0.

1=

(i) 00112 knmis !
f6i -2 Rms:!

U112 kms '
td) 056 kms

i

A prticle 18 projected  with cernin velooity at
g different angles of projections with respec
to horizontnd plane s as 1o have some range £ on
A horizontal plane. I£ 4 and ¢ are the tine taken
for the twa paths, then which ane of the following
relatiolss is correct?

=
IMtle=—= by 11, =':—f
| M . AR
W =gy (A=

A plang exm. wave of frequency 30 MHz travels

in free space along the x-direction. The electric

field component of the wave al o particular: paint

of space and time £ = 6 V/m along v-divection lrs

magnete field component £ al this point would be

(&) 2 = [0 Talong =~direction

(b)Y 6 = 107 T mlong x-dirgction

(e)2 = 10" Talong y-direction

(d) 6 = 10" Valong ==direction

A sleady electnic current i flowing through a

exvlindrical contuetor,

(a] The magnetic tield W the wviciniy of the
conductar is zem

(B) The electric Neld in the visinity of the canducto
is non-zery

(c) Thie magnetic Aeld at the axis of the conducto
18 Zero.

{dy The electric field ot the axts of the conductor §s
20r0.

A Carnot engrne working between 30 K and 00 K
has a work putput of 300 § per cvele. The amourt of
[eat energy supplied o the engine from the source
in cach eyele is
{z1) 400 )

(cy Lo

B3
A0 g

LT
[l

Two simple hanmoric maotions ane represented by
) =580 2900 = 3 3'ens 2t )

Wa = Asen] 2oy —Jj

The ratio ol the mmplitude of two S.H.M s is
famtst thy L:2 tel 20 (dy 1 :43
Soap bubbles can be formed foating in air by
blowing soan solution jn air. with the help of a
glass tube, bt pot water bubbles: It s hecanse

(a) the excess pressure inside water hubble being



33.

RICN

RhA

39,

mare-due To lurge surinee fension

(b) the excess pressure inside waler bubble being
fess due ta large surfiee rensinn

ich the excess pressure inside warer bubble being
pore diae tiv Jarge viscosity

L7 the excess pressure nside water bubble being
less dite 1o less vissosity.

A paratlel plate capacitor s eliarged, i the pimes

are pitied apart

Ll the eapacitange ngrenses

1) the potentizl difference mereases

{21 the tetal charee ineredses

) the charge and potental difference: reman he

Sarne.

A lead-neid boatiery of acar has an em.t. al 124
I the interms) resistance of the hattery is 0.5 alm.

e sy corrent e ean be deaaon from phe

Patory will e

) 3 (b 200A Loy A vdy 24 4.

Yot dens oof slhs g 151 of focal length

Hbam s immersed in witer (= L33 The nes

focnl fength is

far M oby dlem w48 em wdy [ Zem

Forr i traniststor am e the valbage sain

i) is diaha b and Tow Trequen ies and constant
e nwdedle fpegueney mige

chiy s dow an Digl i Tow Frespaency and consitan)
in Hiesnididle frosguency mnce

e rensans constani for all fresquencies

fchvis bigh oo logh freguencies and Jow ar low
frequencies and constant inonniddle frequency
e,

Wiel sne ol the followisg popersy of Haht does

ik sapipert seave thenny of lighr?

o) Light nbeys lves of rellection and refmction.

chorght sives get palarised.

v bBiahit shows photseleciric effect

1) Light shows interference

Kook el miass
remnnd avertfenl cirele of rilios & The criticnl speed

CEul e el B e sirmg 18 s hirled

ol the Iock ot the top ol the swing is
jinl i) thy 'k
L i) (et

Yometid e rond o lienedh £oomd erss seeional areu
Iis made af @ puterind of Yoangs modubas 317
the rodh is elomgsited By an amoont v, then the work

41l

41.

42.

+3.

44,

4.

done is proporionat to
{al v 6 I A {(<t)

Fasrvactors o and 8 making an angfe 0 witich one

-5 Ly
al e Fallowing relitions is correct”

(ah A= OxA (b A= 8= tHsmb

(€) xR = tHesB (d) 4xF = - Bxd

AT s eving wpward with ncreasing speed with

acceleration o, The appirent weight will be

() less than the actual weigh

(B more than fhe actial weisht and have a fixed
vitlue

(e mere than the actiml weighl which mcrenses ay
b as veloeity increases

[y e,

According o Newton’s law of couliog, the rate of
cooling i proporional to 4AR" where AL s e
temperatiie difference between the body anil he
snrrouidings aned & 15 equal o

L three (bl twy i

() four

Wioapen o otgan pipe ol lemeth /o wvibrates o e
lbdasyenial The pressure  variation s
raximum

{u) ol e twi ends

(b)) at the distance M2 inside the ends

je) atthe digtance /4 mide e emds

[y ol the distimee 18 inside the ends

inde

wormetal e vime ol resistance F2EX g Béar te o o
stjuarg. The resistance between two diagonal paints
wiolld be
() 12582 (by 24 62 652

(el (dy 3L

welectrie dipale ol dipale mentent 2 i placed in
a undorm electric eld £ The maxinnun Wrgiie
experienced by 1he o ipile 45

by et oo

I & potentometer arrungement, aoell of amt 15
gives abulonce pointat 27 om length of wire 10the

() fe) e 1dj

cell i= reploced by apother cell and halance poin
shifts to 54 cm.the smal of the seeond el is

Iy 3% -db) &Y oy LIFY (dy 225N
lcarder winerease the anpuly mognifcation of g
sinple microscype. one should merease

ld1 the object size

(b the aperiire of the lenn

¢l the focal lenuth of the lens

el the power 6f ihe lens,



18,

44,

el

th

o

(¥

slass or plastie: el

) udong i veloeit

A current carrying
axis of 1 el
strnight wire
Cad wil| exert an imw
(hy will exert an ou
o) will exert a force

iself 1

ged with an amount of
.-W} oil tank. (1 the ofl js
eld hetween the plates nf

Ly swill not exertany f cwireutnr foop .
Twen ﬁtﬁjiirm nﬂﬂ i i vl at e iert ane male ol gus per
temperature do pot (o a0 earhon m (on’ sls ot kinetie theary of

macleus becuuse
ta) carkon nuclews i
(b) il is not energel
tot nusled dionot oo
repulsion
ey Nl mucleas 4
carbon aucleus.
A ypical nptiua;t:“
manerial af

,ﬁm field through o
jmmuding r.!u:

Then l

s gy i slightly fess
(W1 10w slightly hig
(e}, Js <huuld Esuﬂq}m

‘ m will take place

iﬁ"l ?h'z By

{dy the dlﬁ'ﬁmn:&ui
to ! W A= da,
The foffawing logie e systems, AM s used tor
A - L s ' :
¥ b nse inmmu rmn-uﬂwmwﬂulaﬂun

{1 NAND gate w
U NOR e
1) NANT) gate
(Y NOR wate willl o
(nan ACT series
5 maxiniim W

maxinime The cin
salrce swill be r
L pure indector DY p
() piire sesistor '
() combination of 4
Acharged particle s
line. The magnetic |

wm'w: five :hc
for Mﬂiﬂ.ﬂ TN s s

ot i capillary whe of
munf' flow in ansther
I radius 27 for sume

(d) 20
et from poles (o equator on the

: ‘ suth pole and decreases ot north
thy vpposite o its el ith pole and decresses at no



Gl

al.

63

LA

L

U wevrivis Daemes an e b Josw plven exprossiames
liisvie wsarl wemmings T van't Hoff Tocloe G
cunned b gulculmed by which ol the fullowing
CRIEsLIN

i xl' = ,4":" nhy
() AT

!.I i - ‘r;l il ki ﬁ
R e ]

il b

Ay A= TR

Ay

A e solition of wpucane (ol w1 = S5
Bopgiitonie wilh 1 solubicd of & aader pumilar
Gl b, Thie il wlo ol X a6

il 352 (1 G

ey 3 v 171 2

Fuarahe rewetion o = 06 A= o3 B hmoda, Vo the
tection @ w00 AT TR Rlmate T decsasng
urder ol entlidpy oL 047 Tallws tie o

oy gL thy B0

[ | Wy el B

iimofes of 1 and 4 moles of B oare mixed Nogother
il obleeaced o gome mecegquilibemm pesord e o
e Fallow i cepgtiom

L~ L
W lsert exjulibpiiams by setichied, there i 1 imwile b C
e eyuilibmium exiont ol the repction s
i by 173
i) b2 Idy

Pt (s 1 ¢ o

I sprec triehenenl senes chionne < abave water

P &1 Hak ths s due ta

Ly good stenecepline priperties ol CT

i stfei a-chanorn unid good T-accoidor propdrlics
e Ll

Pt wownd Jrdoggen propertled of O

s Biergrer sbeet OF C1 thany 1100

for square plaoni o eomgles. of - platinormd (),

PP s ey O], Dow fomny somserio B

e poaihle?

) T 1h1 Threc
fel o il Sax
Ik, rafe constim e tenpemture 7, and . = mte

gonstanl ol lenperadure £ Tor o first oedor ieaction
than swiveh of the ollowimy relatioms w comect'
of o Ao enerpy b

A LML, [ L.-5 ]

S T T 7

CHEMISTRY

Tt

I

o i "
e T

LEEA

T
T A
(dp fog ko :_.mm(?‘, -1 )
Fot o fenction between 4 ad B the i
rate of mesction v menured [on o

ey !
=
k,

[ T L T Tl veaction
P OZ0RE | DA 1+ |0t

F_n‘m G208 DLW

|1I AD M 13_*}5_h1i_1 5 & 10N

The overall ondier of the reaction i
Tl one (1 vhy o2y
el o and o holf <25 1y duge 1

tollawing maleeule (Y = §, Xe £
ing Sk th Xek,
icl 5K, (e CF,

Luant mctive dlectremliila i

j2p CH = <« OCH, by CHy -
i
(1

= S0y

—

() O~ - NMe,  ul Gl
I! -

(1

Covan the hypothetical resction mechmmism,

dl g Ny WMo Nop
anel the data ag
Sprecies larmed it ol lis formatlon
.!‘_r. ! 0,002 moled pcrﬂhﬁt_
i 30 moked) | per mole af
0 001 maledy . per mole o
[ DA mokelh . per mole of

T et listerinin g Step is

i prep | ihi wep il
¢} aep 11 tel smp Y
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T,

i

For dhe gciven comples [CoClloaINHG. he

faubher of geimetricil ischiers. the number ol
opttical womers wad tot) nomsber of somers if all
Iy pe poaible respoctively are

[y 202 anel'd () -2, 2and 3

ey 200 2 () 0,2, amd T

When EIVTA sodution s addied to Mg fon solution.
ien whichutthe fullowing statemients 5ot boe?
tad Four cunrdinate sites of Me™ fare detnpied by
EEYTA and repmaining teeo sites are doouphed by
willer molecules.
i) ALl e coprdinmte sites of Mg are secupied,
bl o e solution s decresed,
Ll Calanrless [Me-BEDTAT chelute is formed,
ampmaniom  sulphate and polassiam
pennanganade are used as oxidisine -agentz in
acidic medium Jor oxidation of fecrous ammaniom
sallphate o ferric sulphate: Thisratio of fumber of
mnles ol cecle ammoniun suiphate required  per
Hgnle of Fervous ammosoiun sufphate e e numbers
ef mobs of KMnD, required per mobe ol Terrocis
v sulphare Is

Ceric

Loy 5.0 (b 0.3
(L) s (d) 0
SLrongest base iz
[l .
I N
(] | 1hi | |
|1 I
P oL
5 ¥ i o
TRy I ‘
ey Ny (d) | ;

h which of the fellowing pairs. the constomts:

guantities are oot mathematically related 1o cach

ol fer?

tak Giots free energy and standared cell potentiat.

thy Eguilibeiven constam and standard eell
patential,

ol Rate constant and activation giergy.

ey It wonstant and stindard cell potential.

o wdiich  reaction: there will be increase In

endrcpy
[
3 I

{) N [y Natdh] |,

i A, = O

(] ” i

e .1 I

f¥a iy ——2 et

79,

s,

81,

a2,

(D Cuf e AN —— [Coe N
1]}-‘4 _'.;I'll'
The drug u'\«::\:/:,—('”_, = CHy = NH, 18 used =

i} antneid
(el antimicrabial

(b} analgesic
(d) antiseptic

Which ane of the foflewwng is not the correict
reaction of wrvl diszoniim salis?
ta) C HNAC + CuaCly, —» O H.U

e

{07 C HMNLC = 1IBFy —— L H.F

(81 CRHMNCT = H,PO;, — ¢ l1P0,

() € HNSCT™ 4 SnClyHEL ——w € 11NN,

A argimabe compaund NV wilh melecular farula

2 gives Uhe Folloveng chamical testy

i1 Forms Z4-00NT derivative

(i) Wedhices Tollen's reapent

(i Lindergoes Cannizzire reaction and

(v IO vigorous exidation | 2-benzenedicarboxybic
aciel is obtained.

Nig
CTHO
flx- B ot - CHO
|:.15| -, | Y ,/"
CLH,
0
I o
e O A
~ CH o e
CIRSE 3 @55
N NCH, S
T
L,

Give the correct ITUPAC tamae for
L
CH L CHROUHCH, CH, CHLE
i) 2-ethnxy-S-chlorapeniane
(h [ -ehlaro-d-ethoxy-d-methy [ butane

(¢] [-ehlorm-d-ethoxy pentane
(o ethy |- L -eldoropenty lether,

Amine group s orvle, paea-directing for arpmatic
electrophilic substitution. On nitration of aniline
pod aounk of senitteaniline (s obtained. This is



84,

S0

due o
(g (0 nitradion mixtwee oedio-, pora-activity of

RN growp is complelely loal

N Becomes - MEL, which lsde-directing
fet - NH-Tecomes NS0, which iz we-dicecting
G —NH . econes -NH NOC which 15 w-directing

[ he fupetien of £pCle o Lucos test for aloohols is

Eib) tes dct s i acid catalbvet and resact with HCH 1o
osrry J 2],

(Bt act s i hise gatalyst wisd réact with NaOTto
o WA OH 1,

ri) 1ol as anamphotene ilalyst

il tocact s s newtral catalvs

Wiichseiuence alreactions shows cormeet cheémical

relabion hatween sodinin and it componnd?
p |]I"|I||.-!| g '.l.l.'
(4) Mg # 00, —» Nal) —————p Mal’| ——»
Nl 2 e Na
) - H .1 - Ui,
(0 Na o« O, —» Nay ) ——— Malif ——»

?\1|:L'(J._"?.., i

Ll

. Hi b
() a0 —» Naol e =2y

N:I:[.(};—Lb N-’l
A e B T | ST NaaOy

ezl yam
——F M

b T |
Lokl
Persenats bon is
(n) XeO "
i) Neds

Iy Hxeld,
(i XeO,

SFSTand SE liawve the hybridisations at suiphaor

alun respectively as
(&35 wpl, apteF (i syt et st
L) apt, At el vy e ospt ofp!

Ciiwent the limitine molac conduchivity as
AT = 4250 07 et o™

AorNal = 12064 07w mal”

ACNL,CO0NH] =91 7 om” mat™

e maoli conduciivity w infinite dilition of acetic
i wil] be

thl 390.3

() S8

seied (UL em ol
bl

5

IRy

Lz

el
—

88,

89,

94

93.

CHOH,

| 4.

Foracheoneal reaction, AG will always he pegative
if

() &dfand FAS both are posiiive

(b A aud FAS both are memalive

(c) Al is negairve and PAN 7 positive

Ll A0 s positive-and FAS 15 negaiive

Iy which parr of apecies, ot speaies Jdo Bave the
similar geometry?
(a) 0. 80,

(c) COF 507

(1 MNHBH

() SOF L O,

1 higuid is dispersed in sobud median, Hen this o
called

i) sol

1) liguid aeraso!

thy eniulsion

(dh el

Which is not correet orde for the stated propeity?
() L3a - Sr
{hY F = 0 = N First fonisation ancraey
(i Ol F =) elediron aflimts

{1 03 = Se - Te - Electronegativity

- Mg s Atomic sdius

The solulbity. praduct of om0 hydroside i
Py = 1O 0N s selabidity of iron (U edroxide,
Maen whiich one af the following expressions can be
used to caleulnie A
(ar & .

T

sl A PR
A

{c) AL T

Oiven the fallowing sequence of reaction

NotT™ [R5 o b al
»

A — L
Parttad Wedpnliesia

The mapnr preduect 1 s

(ah CHLCHNH.

(e¥ EHEH—TOONH,

(dh CH4CH, = C - NBr,
|

)

(01 CHECH, € - NHE

8]

The nuwber of unpaired clectrons 1 gaseous
species of Mn'L CFY oand VY respectively are
ceiionee e B0 et stable speciesis

fef 4, ¥amd Zand ¥
(b1 3, Yund Tand
fed . 3amd 2and Ot

(e 35 and 3 oamd Mt

Freumdlch equation for adsorption ol gases [
arronint ol x 2 @ solid (i amount of @ g oat
copstant temnperature can be expressed as

] I
(ol o L =l gre bt &
IEs) - I




96.

97.

b8,

a9,

[00.

1a1.

Liog p
it

L "
iy e = =\ k =+
st ¥

i h ] i
P il o I

3 | :
= (<N i Jug,l,u-;lugi
Tn whicl case. he order ol ncidic steepgeth is pal
curreg!?
[a) Nl =HBr>=HCI
(b 110y = HBiO, = MO0y
(e 0 = HEWY, = HIE,
() HIF >Har =8k,

For N, . e best three-dimansioml siesy is

fi i fﬁ >
o :f (hi rl—_,}jf_n
|I ) tl é/ (\]
H
Ex‘ H R |K§
(w N d S
]k{”/ \ fel) (;7]\1_.)
¥ i

The wumiber of jsomeric pentvl gleohuls possible

are
fi

1y el

ial wn il {

[0S ‘
Mhe following twi reactons af FINO, with Zn are |
given ns Ceguntions are nat balangsd )

Zn et N — N, ) ¢ XY= HaD - (4)
Zn—~ il FINOy = ZniNO L+ 1+ HaO 2 (4

In reactions o and B e compoonds A and
respeelivedy ane
(a) NO and NO
() NQand K.

(h) WO, and NG,
(d] MO and KH NO..

Which 15 not cormect stalement abaut the chemisioy

of A and 45 seres elements?

ra) el elements show more oxidation stales than
H-seres elements,

chy The eneryy differonce between 3 und 4e
nrbitals is vers it

el urepium(H is more stable than Ce().

(d) The paramagnetic  character i
elernents incréases fram scandiom to copper.

Jel-senicy

Accarding to hard and sott acid base pnnciple, a
hard acid

{a) s Jow chiarge density

{b) shows preference forsefl bases

102,

103.

14,

Al oreaction KCHD as reduced

(c) shows preference for donor atoms of low
slectronegativily

(d) is wel pofarizable

Fari# bend i percentage onic character s pliotted

against electronegativity difference (X, — Xy, The

shape of the curve would |ook like as follows:

Ry =

B B

1Y /

= l \

%_._!-;” = =_I"=.:£f .r]

| L

Bil _#)

k) O T S
1 2 [

Ay = —

The correst curve is
{a) A
£ 3

(b) B

(dy 72

Smull guantities of salulion of compounds 124, 7Y
ant TZ are put inio separate test iubes containing
X, Vand Zsolution. FA does net reaet wilh any of
these, /1 reacts with both % and £ 12 reacty with
X The decrensing order of ease of oxidaticn of the

maans X, Y and 24w
(8] =z {5 = S
o 2 e, Gl I 148 B et A

A mixture of salis (MaS0, + KoCOrdd) moa test

whe is treated with il P50, and resulting gas 15

passed throogh lime water, Wiich ot the following

ohservations is correct ahout chis tost?

(o] Solutiog in test ke becomes green and lime
witter turms milky

() Saolutian mo test tsbe 15 colourless and Hime
waler turirs milky

(c) Solution in tesr tube
waler remains clear

(i Salution fiy test wbe remaing
weater also remalns clear,

becames green and lime

clear and jime

w HOCH, using
amulgamated zine and  concentrated  HCT and
warming the soletion. The reaction is known as

() Meewelns Ponpdoel reaction

(b Clesunensen’s reductian

(el Wolff=Kishoer reduction

(1) Sehiff s rzaction.

1N6. I the reagtion for dipdration



107,

108.

109.

110,

Il

(JH

Cone MM
—_—

| o
i Hy

The ajor dinitrated prodogt Y s

o1y
|
O, o
Gl | )|
. [ £ ‘Hf_'ll_-l
NO,
01
|
N ANy
) | b
() K
N 4
(I H
| 3 |
o i“‘[)j o i
{cL|(_)| {dj ]/ )
-l-" YT O N J T,
NOY, N,
evo-dibromabutane on debrominatian gives

{b) Cis-2-buiene
(d) 1-hulyae

(a) froes-2-hutene
(¢} L-butene
Which 15 correct stateiment aboul dibormne siruciure?
(a) Al HEH bond angles are enqual,

(b1 Al
feY 11 has two three-ceptre-2-glectran bonds.

B hond Tengths are equal.

(dy AN hydrogens and boron atoms are i one
plane,

In pyrephospheric acid, H,P.0; mumber ol ¢- and
Ait-pr bonds respectively are

(i) Band 2 (b Gand 2

{¢) 12 and zero (v 1Zand2

Which iscorrect statement about - and m-molecular
orbitals T Statements are

(i) -bonding orhitals are ungerade

(i) m-amtibonding orbitals are ungerade

(i) g-antibonding erbitals are perade

{a) (i) only {0y (i and (i) only

(c) (1i1) only (dy (i) anly

Mateh the chemicals in column §wath their uses in
coluimn 11

| 112,

113,

l 1144,

Column |

Cofummn 11

— —
A | Sodium perborate |

Disinfeciant

B | Chlorine 11| Asdseplic

C | Bithianal 1T | Milk bleaching

wgent
D | Potassiwm steartte | [V | Soup

fa) A=1 B =1, C=1,D=IV

By A=l B=lLC=IMD=1
e A=, B=1, 2=, D=]V
Wia=IV.B8=1LC= D=1

The stahility of interhalogen compaunds follows

the order

ta) 1Fs = 8sF = CIF,

(b) BeFy = IF; = CIF,

(¢} CIF, = BrF, = IF,

{d} Gy = 1F; > BrFy

When copper pyriles is roasted in excess of air, i

mixture of Cu + FeO is forned. FeO is present

as impurities, This can be removed as slag during

reduction of CuQ, The fux added ta forns slag is

{a) S0 which is an acid flux

{1y Lime stone, which is a basic flux

(c) Si0.. which is a hasic flux

() CaQ, which iz a basic Hux,

Which is not the correct statement for jonic salids

in which pesitive and negative lons are held by

stronz electrostatic attractive (oroes ?

{a) The radius ralic £’y Increases as coordination
mumber Increases

(hi As the difference in size of fons increases
cogrdination matber increases

() When coordination nwmber s eighi, the #r
ratics lies between 0,225 o 8414

(d) [in ignic solid of the type AX(Zn%, Wurizite)
the and &
reapeciively are 4 and 4.

coordination number of Zn*

5. The correct order of acidic strength of carhoxylic

acids is

{a) Formic acid < benzoic acid = acetic acid
(b) Fomiic acid = acetic acid < benzoic acid
(c) Acelic acid < formic acid < benzoic acid
(d) Acetic acid = benzoic acid = furmic acid



IT6.

117,

Given

OMe N,

! [
4= O], a= O aR O

o o
|

O 0Of1 01l
The ilecreasing orderof their acidic Sliarsster is
(gl = [ R L2 T e
{o] fA=0>4 (dy > e

Hauxite ore js made up of ALG, « SiQ. « TiO: |
Feay. This nre is trented with cong: SNaldH sclation
at SO0 K oand 35 bar pressure for feswhours and
filfered, the species pregent are

(o) NaAl M), only (ht N Tigal ), only

(¢} NaAlOH L, and NasSi0, bath

(o) Wa =10, anty

1o

120.

The refative penetrating power of «, i, ¥ and
neutron (7) follows the order

Lo e (b} #=y>P>u
(2] sy y (d) none of these
In forovng (i) No — Ny oand (i) O, -
electrons tespectively are removed [rom
(a) tn*p, crn*2p and (e*2p, or ¥ 20, |
th'Oo2p, or 12e, Yy and (12p, or 7dp,)
tediidpy, e and (%% 2y, ar w*ln,)
[ Se¥ i, one e, ) and (e or w2p, )
Given the polymers

S Mulbn Bt B o= PBuna-§ , C-=
Artitee these in deereasing order of Uheir nter-
nlecular forees
e » el
(A=< ot

0; . the

Polythene

() ST >4
L4 <A

MATHEMATICS

121.

The sides AC, CoF and B of i triangle AR are
ol lengths o, Boand & regpectively. ICE s fhe md-
point af JC and A0 18 perpordieiloe w167, i
the value of cosd cost is

iebeih,

Mar=—e=)

-:(_\:f:l —‘:‘: 1
Fhe

(a) ——— ib)
FA s

et =o't

BRI

(dt

. Ihe anple of elevatien of the top of a hull fram a

point iz e After walking & meters tiwards the top
up a slepe inclined at an angle § o W horizoital,
the angle of elevation of the top Beconies v Then
the height of the Liil) is
() hsingisin(y=B)
siml Y-t}
ban{y—pH]

:l':-.\'mdlmnl ¥t}
s =1}
_ brin(y=f)

S y—=ot) SUVECH | =)
3. The coefficient of the term independent of x in the
wh L
! (1} {x=il] )
expansion af T 5] ia
s e o M

{a) 210 i) 103

{e) 70 oy 113
L TE97 e divisible by

(a} 128 () 24

(c) 64 (dy 72

5
S, The value of (47, d) ¢ T (521, 3) 18

e

126.

129,

(h) (81, 4)
()Y (31,3}

faj (324
Gk i el

Lt g=2i+ =I5.b=it} II' € B a veclor
- = 2 S
suchithatuetoe = 1€ | and | €—d =32 and angle

between dxh and & is 307, then |[(dxh) <y

equals

3 2
= e {c] 2 (dy —

£+ | 7
Vet 7=+ _,.;,l.' — ;. ok and £ bhe a ouni

veelor perpendicolir o @ and coplanar with
diomd B, e © s

L

e

LY P

1 =
(&l (b} —==(j—n}
N2

(el _.|.-|:,l —_'I,Ia-,.l."

b ;
(d) —=[2—J+k)
sl A

ABUDER is a regular hexagon with centre at the
ericin such that AN+ Ef+FiC = A ED. Then A

equals
(a))2 (b) 4
{c) 6 (dy 3

A parallelopiped is formed by planes drawn
through the points (2, 2, S)and (3, 8, 7) paralled to
the coordinate planes. The length of a diagonal of
the parallelopiped is
(a7

rey Ll

(b} @
() 183



130,

134,

1306,

137,

A dlof=rero vedlyr oa
flermection ol e plane determined by the veglions

rorepoand the plane determined by the veclors

F—=doboeh Theangle between o ol § =2 s 2y
i ; f
{inl 4
2 3
m n
o Lt =
In o

AU S v o) ik poant onl the Tive segment jeining

A2 2 4y amd R3S, 0 such that the projectiony
. I3 19 210

of Ean the asis are — . — uol — réspectiviely,

g :

hen Pdivides GO in the mino

lny 1122

D

o &R
o
Al

fE) '3t iy 1

e arthoceatre of the tripngle formed by the lnes

xp Qg T Fas

o (34

@ 55)

@ o]

tdy iy

S the sum of the distmces of a variable paint ram

twa perpendicular Bines fnoa plang 15 1
lnens s
() aeirele

1di

findoy g nare

re i asiraizhit e twa fiilersceting lines

[Podnt £00s symmdirge L F03, )b with respect (o th
Frisestoar of e fest guadvant, The leagth of S99 15
fag Fv 2 by 32

&) T - P Hagl

e mdivs el the cnele, which is toached by the

e
ol e angd absocutz=olta chord of Tengil 2 units

voonel has its centre nn 1he positive diection

alog the line V3 —v =10, 43
() 3
(dy 1

(&) -3

e} J2

Tangents drawn from the paint (4, 1) to the circle
x 37 =2y —dy =0 are inclined at an angle
i n
a) = R —
( & 4
T n
W= (<) =
[ denctes the semi-tatus rectum of the parabala

3= = deevand §7 and S0 denote the segments of any
focn) chord #0248 beidg the focus, then 5P, L and

is parallel 1o the ling of

then s |

138,

139,

140,

141

142,

143,

144,

St are i the relatien

piuy AP (s GP
tey 1P [dy 5 e SPE SR
[l eccentricity ol the ] lipze
¥4 =R =2+ L=
e} :'::_
N L
(== () f—\
1 i
(o) = i —
% 4

Plie equation of the tangent porallel 10y = & drawn

¥ | i
Iy =il &

3 2
[y =5 el I O e
(e} =4+ 3=1} fly g=pe2al)

Which of thie follewing statements is o watalogy 2
(i I=gapriag [BY [=gaplaips=npl

tey {=qgaplvipy ~phd) (pagial={payl

I the varinhle takes the values ©; 1, 2, » wilh
frequencics proporunmal to e mnaminf coefficiens
Clat, D O3 b Ol 200 o €0, ) resplctively
{hen the varianoe ol the distridsanen 1

Ay "
(a) By = [l = ()
Let A, 8 and o ke three  evemts such  fha
A =03 M8 =040 =08 fudmid = 008,
Bl = D28 fldavrie) oo

Pl Oy =075, then MO O salisfies
(a) PUBHSTY 23 [BY PrEeC) < (0038
(ey QXA PR <048

dyu22 e P =2 048

Out of 3n comseeolive naturl numbers, 1 namral
itumbers are chizsen gt rmndom withedt replacerment
The probabilily that the sum ol the chosen numbers
is Uivisible by 3 i

w3t —3p+3) {An" —An-+1}

a) (B ez
2 Hin—D(dn=-2)
(31r1—3n+EJ & nAn =3 In—12)

[Au—=133n=2] ( In—1h)

It A and 1 oare independent binomial variates

H(i I—} and H[ 7, lJ then PV =F=1)is
2 Pl

. J5 5%
253 By ——
(=) 7 T
2211 ¥
© 55 W@ S



1406.

147,

[EhE

49,

ESil.

51,

i () i) = L s
fingll+anh)d b= Fluge Qg2
. (mingd) - 20l f[!.{“*}'- 43 then |,|"l,| Tl s
b legd L= S
- - 1 Ix—d4
(7T bea 2% TRVE L T Loe
() I "-l!:-’ " {(H |L1_I:li t"” ¢ 1|.i|!_ Iy +__q! =
o R 2
i\'lL-rr!-l."—mlc.'i'{f‘.'.-:rj is'cqml'[u (h ".;'lk‘Ell'_"l"Ti"'*'-

il iy = | B T
iy EHETUE (b Fldrai” =l =x | =
% 3 -
fey il af [ REp = Fily e =y S

{ ]

— 1 . 22
T area bounded by the curves y=NS=c and | y23 e derivative of f(tan v) with respect (0w sec) at

! =] % I 1 . N
. b= alere e 2amd gV =40 0
Ll iR _s
) [ — g J SOAEE LRt -
T () — (hy 2
[Br—2) ¥
flay - W HrE s | _—
4 (ol (Jdy O
[3E— & ) L
felie=s SUUAre unis 1 TR TR U [ TT RS TS T 1 T ST R E
| =x°
K | oy K
(d) | ——3 | Scguiove ity then ==t x = — isequal 1o
s s i o 2
| ]
& i } fal—— (hy O
lllll[- - -*,.*-—]: {441
[T T T an ! "
() loe I (b log 3 } (c] ——— (dy i
() log s (dy N SR
e degres and order respectively of the difTerentiul =~ i 3xe129)—2 £ty
= Y % i 135117 vy =s5in = L = segll o
cquatian of all the paraholos whose axis & y-axis. I3 el
are | | |
w200 4 s ) = . (b _'I
B h Nl—x yl—v
)2, I 2+ Rl B . '
1 a k3
The equation of the corve whose tinzent at any (el - (d)y =

‘II /| |
: ¥ A | Wl—x v —x
point fx, 3) makes an sngle o '(Ze = 3 with | '

: 247 156. The value of @ inoonder thal fix] = siny - cosy
x-axis and which passes through €1, 2) s

() By Op +2 = 2petel | ay+h dcc:c:ﬁ.rs for all real values O_T x 05 given by

(b) i Gy~ 2 =26aM1 (a) az~2 b a<y2

{c] hx— 91 — Fm IfpHr-1 | (el a=1 () e |

[d) Gx - Gy — T=2hpH" | IS7. 1F Lol = p7) — log ™ = y* — xp) 5 2, then the
; 1 maximum value ofxy, forallx 2 G, » 240, i

It J[-‘ﬂm'us-ﬂ— - de=alf(x)=glxilre, | (a) 2500 (B 3000

then i () 1200 (dj 3500

158, Let A8C be an equifateral triangle formed by
ogx , weightless inextensible strings, the side 45 is
horizopial. 4 and & are tied to fixed points O and £
by equal welghtless Inextensible smngs 4D, BE. o

| ¢ I ;
(c) f[x‘.l=|————; rlxi=logllogx) welght of ¥ pm is attached at &, The angle O48,
o x

{a) fix)=legllopx) pla= :

(b) flx)=logx; gix)=
lngx



1539,

1641

fal.

162.

163,

ABE ame ench | 507

stalesenis is true”

() The tensiong in the strings A8, 807 ad 4 are
eyl

ey The tensions i the strings 26 AD are Tnversely
proposticnil

1) The tenwsion in #E s less Than the sensicn in
A

1) The tension in A0 05 twies the tensicon in 80

Ther which of the following

Two pumbalic patls of anzles it and ol project on
ainged al o tirget on the horizontal plane throogn o,
fall g units shart and the ather pounits far from the
tarzet, 1H §s e correct angle of prajection 50 as to
fiit the target. then =m20 w egual o

(bt é{[illlff—l.ll'n[ﬂ

(a) l:n.uu.: prn (i)

(<) -I;Iun?rs_w-s.inllll idy %r_sm 2t —sin 211
The limear progeanmming priblem
Muxingize == ¥ +x.
Subjeer W constrings

v 0 2e = 200004, s £ 1500,

ce S 600, a2 8 s

{0 no feasible solution
L) dmigue uptinel solition
() o fiite number of optimnl solutions
tdy Infinite number of optivml salutions

s lal
amil 8 BaB, prersets, ehich with threee elerens

Let ) L=#, =5 I0enchelement of § belongs
I B

|

b e thirty sets, each with five elemenis [

o exactly ten of 4,'s and exactly nine of the 55, |

[l s
fal 4%

(1 40

a2
E{s]

{1}
iy

Lt ff and X be twn non-void elations ona ser A,

Whicl of the fallowing statements is false?

(b Aand § are transitive implies £ is transitive

i) & oand 5 are transiive implies #w08 0s ransitive

(c) A and & are symmetric implies AUy s
symmelric

icl) K oand & are reffexive implies B8 s reflexive

Lt £ Ao | = |4 = | be delined by fi(x)=5",
Phen £ '(xhis

(@) 2— /4 +lnggr
1) 24 J4+1ousx

|
i
|
|
|

164,

[ 65

166,

167,

168.

169.

170,

Al
(d) wot denned

ol

e number of solutions of the squation =« Z=1)
18

(a) 2
{cy O

by 4
(ly 8
et b ted?

e, b,oare sides of d triangle. thien
I“t’ FHe+cir)

alwiys belongs 1o

(a) [1. 2 (by |2 3]

(el [3.4) idy [4, 5]

Wer, Pare the roois of the equation

Al — )+ # 5= 0and il A, and A, are 1wo values
of # abiined from ‘ﬁ *'::2'— l; thien f_l ..
ey A A

{a) 4122 (b} 4144

(e} Alg (i A4

W, ay s von @, doame marithmetie progression
ad @ gy #e e @ Bare in geoietric pragression

and rois the harmonic uenn of g and A then

dyity, @y ity e
— e i equal to
Bl 828 rn—1 ol
(a) 2eily (h) nih
AN (di 2nih
The sum of the products of the numbers
1,22 o 2 eken o nt g thive s
=1}
[EI _"J__'
mlie 1M 2+
gy P2 )
L
oy D)
[
@o
¥ Y0 isequalto
1=} =l ks
afp+Dzn+1) nrr-—l'|':
ATy |2
6 &
nfn+ \... nfrn+1)(n+2)
{c) ———— (dy ——
5 f
The surm ofthe series
log,2 = logs2 + o, .2 = logsn2 + - iy

{a) ¢
(e log 32

(bt log,2+1
(d) t-log.2



171, The sum of the series + . is equal to

(w) loga,, s loga, (b} loga,

Is

@e | (b) eI (€) 2108t (@0
o 0o U177, if x is a positive integer, then
(€) Je-2 () Ve T foxl (x4 (x+2)
172. Range of the function f(x}=—— s (erDE (k4200 (e+3) is equal to
) . l-;-*:] (x+2)0 (x+3) (x+4)
@) (=em o) ey =1 Y (a) 2xl(x t 1) (b) 2xl(x + I)l{x + 2!
(e) [—l,l| @ [—v2,V2] (c) 2x!(x + 3)!
22 () 2(x + 1)(x + 2)}(x + 3)!
173, lim M cquals 178, 1€ tan| = |= coscex—sin v then the value of
v/ (T[—Z J\ » 1 > = SUC sy, e dlue ¢
1 | s
(a) T {b) ° 1;11’1'2(%) is
1 n “
(© 5 @ 5 (a) 2-+5 (b) 2+45
(€) =2—45 (d) =2+4/3

174. The value of /{13, so that the function

179. Consider the system of equations in x, y, z as
asindd —y =0, xcos20 + 4y + 3z = 0,
2 + Ty + 7z = 0. 1 this system has a non-trivial -

L 2 \Y’ 3. 2
NdT—ax X =N Faxstx
Fixl= E— —F———— becomaes
LR s o o “\4’_(2—."2
continuons for all x, is given by

solutien, then for integer #, values of B are given
i N B
(a) u*? (by a'?

12 (d] Xl b)’
{C) L s -1 " -1 "
Lt = i (1) n(:.' 1 ——( ) ] (b) ﬂ[n-l-{ ) J
173, The syslem of equatiens x + y + == 6, 3 4
X+ 2p+ 32 =10, x + 2y + Az = W has no solution if (-1" n
(@) A=3, u=10 {(b) A=3,u=10 (e} m| n G () 2
(c)yAz3, w10 {d) A=3,u#10 180. the value of
176. 1fa, o iy formagenmetric progressionand a, =0 4N _;(111. sf 5m af Ty
COS |~ |+cos | — |[+cos | — |[+ecos | — | is
l';')n“_|~"‘.'1 lDE-"‘:HI ‘r‘"\'_:'r-’-|-;-_' b1 ] ] b
forall /21, then {loga, ; lopd,.s loga, . () 0 by 172
loga,,, loga,,7 loga,,s (¢} 372 (@) 1




SOLUTIONS

2009

4.

-;

6.

S .
(a): s=u riu

I 4 -
= o w=1)

It is an equation of parabola. Mence, craph ()
represenis the correct aption. |
(): « 1

Fi—

P 25 |4 —»
__1_l |

Taking the motios from Olo 2 s
w=0,n=3ms3 =28 =27
v s =03 % 2=4 g’
Taking the motion from 25t04 5
wE A4 (=302 =0 ms!
Henuce, graph (a) represents the correct uption.

(b): According to given relation
acceleration ¢ = ref +
ey e
As g=— = l+fi=—
i.a i g ol
Since particle stars from rest, its initial velogity s
zero Le, Attime r =1, velocity =10,

A\

L8
Z

! I

=% Ju"\- = I(()!f FDdr or v= |4
1} ¥

(a) : Thiz is a case of a perfectly inelastic collision

fo which linear momentism is conserved but kinelic

cnergy is not conserved,

(c) : Here, m, = M, m, =44 [
Kinetic eneruy of a particle of mass s having lincar |

. i '
momentum p is given by A = e

As K is sanie

el i

(¢) : Heie, angle of projection © = 45¢

wrai 0
1 1

&

Maximum height H =

7.

8.

3
. uoEn 2
Horizontal range § = & A8

P
For @ =435
i g
WORINTAD T - 1
= = [ sindi® = —-—]
2y 4y J2
Zond0r gl )
¥ R R (= sin90° < 1)
£ g
R o' 4
L B4 or R=4N
H =5 1

{(©) ¢ Here, mass of the bob = Af
Length of the pendulum = £

LT

L b
Er i
z K.E. =
_J-_' EE = max
! )
[ /l.l'!
K B = -2
LT in e e

PLE =07

From Buure,

fr=f—Leooso= /(] -—-¢cosx)
Potemtial enerey al A = Mih = Mal(] - cos a)
Potentinl energy M 8 =10

o Wiz
Kinetic cnergy at o= ;fm‘j =1 o oAs v
Mechanical energy al A= 0+ Mgl(] —cos o)

Let £ is the kinetic energy al #
Mechanical enerpy at 8= K.+ 0
According to conservation of mechanical energy at
A and &, we get
O+ Mul(l ~cosat) = K; +0
or Ky= Mgl{l —cos )
Kinetic enerey is maxinum at point A.
Theretore maximum kinetic energy of bob of
rrass Ais el - cos o)

by Hers, £L =2
{b): Here, I-'?'z_g

[3ar
Vi = ‘il Tf

At a gaven temperature



B AT 7 (YR
ST/ TR E

Ol )i

(Ve

9. (b): Excess pressure inside oospherical drop of
. . - 3 i, 27
radivs # ol a liguid of surface tenaion Tis P =
c(bY: According o Swelin's v, mite of J.'I'II.JI':'._{_‘.‘
vadialed by a hlack body per unit area (im Wim=) at
ternperature s aiven by

=aft (1)
When thi temperatire falls 1o hall, (fe., 172)
radigted energy (i Wihn=yis £

S 7 P LA

From (i) and (i), we gt

" o | o I
T;EJﬁLU'*—?

uprvand  moetion velovity s
and becomes: zero al the Lighedt peint.

1. (a) : During the

decreasing

While durng downward motion the magnitade off

veleity s increasing in dewnward dicection,
Hence, graph () represents \he correct opticn,

12, (hys Mownent of inertin of @ ring ol mass- A and
radius A aboul an dxis passing through the centre
and perpendicelar to the plane,

F=AiR ()
Moment o inertia of a ring about j1s diameter
1
MR
Firiid = =
4

| ]
i =% (1 ‘-“'””;11 11}
P <

13 (d) 2 lere, velociy of soimee 1+, = 30 nis™!
veloeity of observer vy, = 30 ms !
velacity of sound v = 330 ms!
U= 0650 Hz
Asosource and  observer are mioving  towards
each oiber with swne speed. therefore apparemt
frequenay is

{1

cind 100+ m’
e T

= ATV

T

TEDHz

4. (c) @ The electic field due o a spherdcal shell having
acharge g units and radius ® al a distance r from
the centre is given by

0N Ei =0 (For r< R)

A - _ e
- - [Forr=R)

(i) E -
= st

sy

til) & ghaie=——s
Aftey

(For r> R}

The variatien af £ with r for g sphencal shel! is
shown in the Aaure.

| t \

5. (b): The eftective circast is shown in the ngure.
4 202 r 'IIIM’[\'l_ i
-—/ww——l—fv.
|nl_zi é]un
-~.rm-—1i—w¢»—-n

Fomn ¢ osn

The resistance of aum K4 = 1024 [0« 20 0,

will be parallel o resistance of arm

EG=10R+102=200

) L= 205

LTS ESTIYS)

Therefore. the cquivalent resistance between o and

| D=8+ |GR+5E0=200

[6. (e} : Here, neatral temperature 7, = 270°C
temperature ol inversion 7 =323°C

[heir effective resistance = =104

temperature of cold [imetion 7, = 2
| As Ty=T=T, =7
'l = To=3p, T =2 270

[ T =540°C —3259%C = 15°C

B2E°C

secomd |
| | !

l L7, (b): Frequency =

{a) = —
VRO el firad ’ coulomhb
phmx —
Y vt
l
= ———
[ woll cinglamly
| ST oL il -
Woanupere vl
| [ wnlt grmpers X-aecond
| 2 W L h
| Yoo e vizll
| = | = i
Jsecond  [TJ#
L. R ohm ofim 1 |
(L’Jj —= =3 — =
| L henry  abim xsecond  second [T



l [ 1
(€ si=———= e —
LC henryx farad coulomb
4 ohm # seood X —
wilt
_ 1
T wvalt ampere X second
— ¥ secondx ————
UIMPEre vill
- 1 L1
(.*-.u_‘n:nr-(!}z ['1_1"
" farnd  counlomb/waolt
[y o= == 2
L heny  obim x second

coulomb
volt X ohm X second

ampere X second

vl

- w gecord
ampere

voll X

(Al
IMEAT AP

- (}JI':'I!,‘IL'FL‘): =

{\-l.'l|:]:
= [M 2L AT*a4]
18. (b): Impulse = Change in momentum
Hence, impulse and momentum both have same
dimensions i.e., [MLT™'],
19. (b): Here, diameter 2 =1.23 cm =123 = 1072m
density of water p = 10" kgm™*
crefficient of viscosity m = 107 Pas
rate of flow of water @ =35 <0 ¥ m’s
Reynold’s number v, = ﬂ”—) .
where v is the speed of flow.
Rate of flow of water () = Area of c¢ross section
x speed of flow

nn? ; 40
Fias , RE W=
& 4 el nh*

Substituting the value of v in eqn (i), we get

N = Aph  4Adp
e b alin
Substituting the values, we gel

) 4x5x107 x|y .
Mn:= = 5100
{,{;-] 125 %1078 sty

For Ay, = 3000, the flow is turbulent,
Hence, 1he flow of water is turbulent with Reynold’s
number 5100,
20. (b): Rotational kinetic energy &, = .;-jm'?
L MRE
Ky= 53Xy X0

Kg= %le ¢ v=Ru)

. N "
Translational kinetic energy &, = -jMuz
Total kinetic energy = K+ Ky

| 5. )
= -ifl fu 4 :1 .-*I.I’v“ — :% .'r.f'.':'
bl
Rotational kinetic energy 3 M

3opp
4 Ay

Taotal kinclic energy

21, (b): If two parallel wires carry current in opposile
directions, they repel each other whereas if two
parallel wires carry current in same direction, they
attract eacl other.

22, (a): If Young's double slit experiment is performed
in water of refractive index  instead of air, the
wavelength of light witl change from A to (A/l)

r-53)-2

Fringe width reduces and becomes (1/u) times of
its value in gir.
23. (d): For beta minus () decay, a neutron transforms
into proton within the nucleus according to
H - p e . 7]
neutron  proton  electron antineutrino
For beta plus {§°) decay, a proton transforms into
neutron within the nucleus according to
I4 - n - 2 +
proton  meutron  positron  neutrino

24, (d): Herc, angle of incidence i = 60°

N
it 00

i

From figure,

F+90° + 1 = 180

or 7 =90°—r

Feo0s — {(AsZi—4£n 41
According to Snell’s law
l sini=wsing

s &y (Using (i)
= = — =— - sing (1
sine’ T sin(90% — ) <
s )
= - =tani = tan(10°:~.6.
Los/

23, {b}: Centripetal acccleration @, = v
It acts along the rading and directed towards the
centre of the circular path.

| 26. (c) : Escape velocity is independent of the mass of



the projected body provided the air resistance is
neglected. Hence, the escape velocity of 1D kg of
the jron ball projected from Ihe earth is same that
of escape velocity of 10 g bady projected from the
earth fe., 11.2 kms ',

27, (a1 : Horizontal range is same for angle of projection

0 and 907 - 8,
: ?sin 20 ,
Horizongal range R = S a1
o
. 2iesin B _ Zusin(90°=8)  2uncosd
g TR g ooz
o 4y” sinBeoshl N E[Erfg:airlﬁccm@)
& gl B “ g
2{ u'sin28 | R
= _(”_j'”_} { sin20=25in0cos8)
£ g
2R sy .
=— (Using (1))
14
28, {a):Here. E=6Vim,c=3 = [0®ms’!
E 6 Vim

B=-: —2x10% T

¢ 3x10° ms!
£ is alopg the y-dircetion and the plane eanawave
propagate along s-direction. Therefore, # should
be in a direction perpendicular to both x and
y-axes. Using vectoralgebra £x 8 should be along
x-direction. Since {+>f] X [+ e\‘l —i, Bis along the
z-direction.

22 103 T along z-direction,

1,24
29, (cfr As B ==
4R
At the axis of the conductor =0
B =0

30, (=): Here, source temperature 1) = 600 K
sink temperature T- = 430 ¥
work dane per eyele W =300
Efficiency of a Carnot engine n=1- -}I—?—
430 1510 | ! ,
nel-—=-r—=-— )
GO Sl 4
Also,
i Wk dong per cyele (F7)
1= Amount of hust uhsorbed Trom the
source per cycle (0))

W H
or fh=—-=

1'|m

(Usitig (17)

Q) =4 =4 % 3001=1200)
*  TMone of the given option is correct.

31. (c) : Here, y, = S(sinZne + 3 cos2ms)

= T
1 = +
= Ssin(2mr 7 )

¥, = SsinZm + 53 cos2m
As of'the form of 3, = o sin2mr + B cos2mt
Leta=rcos@=5p=rsin@= 53
oy = reosd sindns -+ rosin® cos2n
= rsin(Zn + 8)
Also, & + 7 = 1~ cos™® + 2 sind =~

or r= \/u‘#ﬁl = ,J'Ip,if F(543)

=52+ (3 =10

. . A 102
~ oy = 10sin(2me+ 9y - i s

32. (a)

33. (b):Capacitance of a paralle] plate capacitor
,_Eu.}'f
== a

A parallel plate capacitor s charged (battery is
disconnected) then the plates are pulled apart, the
capacitance decreases while the charpe remains the
same,

Charge

Potennual difference=

Capacitance
Potential difference increases.

. l 34, (d):lHere,emfe=12V
Thus, magnetic field component 2 would be

internal resistance r = 0.5 Q.

12V

v 24 A

. (b):Here, f =+ I0ecm
We=135=32, p =133 473
According to lens maker’s formuia

1

I 1 X _ Ky
;. —(!.L l)[T?.- R-z] with H= e

b s
r

max

[
rh

(342 ] P B T
-( i P whore O = RT
" iy (1
B L1
ar — = —
fo 2

R LR B )] .
Also. Jf[u,,. IJ(R. Rz) ‘[(4/13“)('



L X i) |
fo 8
From {1 and (i), we et |
= o
-lr-; — ;ST =4 [
L™ 24 |
or fo=4f, =4 > 10 am =4 am.

36. (b):

Mildle freyguerey mnge

2N
\

Ve Falf ——=

Fregueriey (bog sralel—

From the oraph, we can conclude that veliage pain
decreases boih ol loay frequencies as well us at high
frequencies. AL the middle Trequencies, voltage |
gain rennins the esastant.

37, (¢) + Laws af rellection and relraction, polarization
and interlesence are the phencerena which support
the wave theory of light whereas photoclectric
eifeet support the parhele nature of light,

38, (d): T

-
i 1
() “i ) SR
JP\J J
A
= JigR

e eriticol speed of the block at the top is 2.

39, (¢) : Volume {" = cross sectional A = length /

ar F=4f
Elngatiom ¥
gl s e ==
Cirgind] lengahe ¢
) L Elress
Young i modilus 1'= ———
Shsin

. |
Wark dnne, 11 = = X stress< strin volume

i =i J'x(.xn.nn}: XA/ |
5 i

(FAY. 5 )
ST Wy

= % x)‘x[':l—!)ll WAl =
4 (d):r A % H= ABsimHn

»ois a4 unit vector jndicating the direction of |
f 1'1;

Veotor product or ermss product s anticommutative

i, X B=—8 % A

41. (b): Apparent weight IF" = mig + ol

42, (c): According to Newton's law of cooling, 45
the rute ol couling is directly propartional to
tempernture difference between the body and the
surroundings

£
-0
ie., —'!I_:,_ A = n=|
o
43, (b): T e
{ ;-"Q i
el i H"*-__\_
j ; -

L i A
% =
- .l
" T "
(il ] -

PI CARNE WavYC !.'|.I ILemm

[he pressure variation is maximum ai a distance
[2 because the displacement node is pressure
antinode.
44, (d): When a metallic wire
of remstance 12 €2 js bent
the 2

to form a square,

(] _% 14
couivalent circuit diagram is 1y §
as showr in e figure. A B
Risistance of anm ASC =3 € 4+ 3 £} = 6 £ will
be parallé] to resistance of arm A0 = 30 +31Q
=652,
Their effective resislance is
G 0x6 2
T ki4n L2
Henge, the resistance between diagonal points
L between o and ¢ is 3 Q.

=3 ()

45, (a): Uhe torque on o clectric dipole is given by

T=p% E o 1= pEsind
The tormure will ke maximum, whea = 90°
[ P }/[.
Ey &
46. (a): :: = A
where €, €: = e.m.i7s of two cells
40 0= Tenpehs of the potentiomeier wire on which

et g, and &, are palanced
ere,
&= LEV, =27



Es= Ty =Tk em
{ 34 ¢m
=g+ =L.5% =3 ¥
: i i 7 cm
47, (d)y: When the image is formed at infinity |
12
mo= = = P

When the finage is formed at the near point
i
" :[l } 'J—) =14 4"
I

| Aratght wire

48, (d):

P

>;-.._-_"\('||c"|,|].|| LT
SN

[Hreetom of magnctic
fiehd due w s

carrent cormdng

traight
Wi

The figure shows that, magnetic field due 1o striglit
wire 15 either pavallel or antiparallel to the current
flow In loep dupending on direction of carrent in
wire, Thus fiwvce £ exeried by this magnetic field
fEag,
F=1di = B

= [dig sint =0 (2.5
(el
(a): An gptical fibre consists of a fine core of a
material of refractive index @, surrounded by a ulass
eraplasticcladding with refractive index g such that
ooy Thedifference A=, — s ypically very
smill of the order of 1077, Ay optical fibre is based |
i the principle of totat internal vellection. For total |
internal reflection to take place refractive index of |
core should he mure than that of the cladding.

X N

| >—'_ =
f———

Q=X +] .
The logic symbel of NOR gate as shown in the |
figure.

- 0 or 180
49,
30,

51 (b):

re——a () =,

NS

Henee, e given 10 ie \_u-,‘ml represeis NOR pate

wilh satput =% ‘.

Mherelore {d) s also correct.

Yrr=% ¥

52, () : The circwit element connected io the AC source
will he pure resistor. In pure resistive AC circuit,
violtage wad eurrent are in the same phase.

. (d):Force on a charged particle in the magnetic
field is
F=g(ix }:f)

or F=gvlising

fHere, 1 = 0% je., v is parallel to A

£ =Zew
S4. (a)
55. (d): On the basis of kinctic theory of zuses, the
mean kinetic energy of one mole of gas per degree

) i
of freadom is = B7
where R is the universal gas consiant.
On the basis of kinetic theory of gases, the mean
Kinetic encrzy of a molecule of gus per degree of

T
freedom is —j-.k]'
wliere & is the Boltzmann constant,

56, (1) : According to Gauss's law total flux coming oul
i a closed surface enclosing charge ¢ is given by

= f E- (.l:"f — q

£

From this expression, it is clear the total flux linked
with a closed surface only depends on the enclosed
charge and independent of the shape and size of the
surfnce.

G=§E

it B
Ihis — 15 constant as long as the enclosed charge

ds ==L ~20vm given

£y
15 cunglant
= The flux over a concentric sphere of
radius 20 cm = 20 V.

37. {c) : For photoglectric effect to tike place
e he .-
e = AT A
Mt ¥
58, (0)
59. (¢) : Rate of flow of water through a capillary iube
is
nly
F.==
nni
whire
I* = pressure difference at the two ends ot wibe

I = leagih of wbe, » = radius of tube
1 - cnzificient of viscnsity of water
As 2 1) remain the same



or Fi=RF

6. (b)oy' =g Rw castd

6l.

where i is te angular velocity of rofation of earth
about iis polar axis, R is ihe radias of the earth and
A is the latitude of a place.

a0

Ry’ cog 90% = g

At polis, A =
e = &

At equatar A =0°

ey~ &= RFcos’" =g — R’ < g

Thus, the acceleration due to gravity decreases

from pules to equator

Hence, when a body is taken from poles to equator

on the earth, its weight decreases.

(a) : van't Hoff factor is sienply a ratio. {tis a ratio of

abnormal colligative property to noomal colligative
Propery.

Shnormal celligative propecly

Mol collhigative properly

It can be caleulated by the given formula
nyr _"u";, Al
LA L S juntul
alti Kywm ® ko ang
. f‘ = A“I a1+ “r \1
.|' - — ———
P no)
62 (D)7, e =Ty
. 1
vy ¢ THIE w1000
TR — T g W v
¢ L0 < N
42 R IIEN
TR IENTTITS i v
1000 > [0 342
- — (R4
a9 TIPSR

63, (b):.4 » 4,

Al =24 klimole
i, fy =24 kl/mole )

=0, All=-18 klimole
e, M= My =—18 Ki/maole B ETY
Adding equ, (1) and (i),

i = =6 kimole L L

[ rosm egqis. (1), () and (i),
= Moo=y,

|
! 65.
|
|

4. () A

F 4B —= 27+ 3D
Initial 3 4 ¢ 0
At equilibrium 3-x 4-4x 2x 3x
Itisgiventhat 2x =1 or x= 1/2
Cquilibrium extent

g Amount of product formed

* Stoichiometric cociTicient of product

[2:(%]

|
7 2

Wane of the given options is correct,

H,0 is a stroneer ligand than Cand the order of
the lizands in spectrochemical series is determined
exporimenially.

66, (b): Square planar complexes of the type [MABYY]

!

i 67.

accur in three isameric forms.

II.N. Br . Br
gy b = i
prait il HN~ ~C

Br, ’ NH}
~ 1 f’
[ |

{b) : Archenius gave & mathematical expresston 1o

deduce the relationship between rate constant and
temperature,
A= Ap g
where 4 is frequency facior and it is a constant.
I, is activation enerpy
F s gas constant, § s femperature
On taking loz on both sides,
o b
Ing=In A~ R
Ik and k; are rate constants at temperatures /', and
i respectively, then

ot =[BT
k - 2303F | &F

Suppose arder with respect to A is v and with
respect to J s v
From ja), {0.26) [0.30} =5 = 10 (1)

From (b}, [0.20]' [0.10]" =5 = 10 * (D)
Dividing (i) by (ii}, 1 = [3]" or »=10.
From (cl, 7.5 * 105 = [0.40]" [0,05] . (iii

Asy=4U
Sao, [0401*=7.3= 107
baking log on bath sides,
x logiD.4) = log(7.5 = 107°) or x = 10.56.
Nare of the opticns is correct,



69. () : SE; - Trigonal hipyramidal struciure | 75. (a) : Amongst the given options N in option (b) is sp*

(Tweo types of angle) hyhridised. So, it is refatively more electronegative
Xeb ; — Square planar structure than ™ in opticns (a) and {c). In option (c} lone pair
(One type of angle) of N is involved in aromaticity. So. it is alsa not

SF,, — Oclahedral structure
(One type of angle)

CF, —» Tetrahedral stiucture
{One type af anglc)

available for protanation, Qut of options (a) and (d)
oxygan is more electronegative than N. So, (a) is
maost basic,

\ %, NG = AFE

T0. {e) : -NMe. (secondary aming) is sirongest ¢leciron

: > f ; . RT .
donating group amony the given options and it | fooay = ~E In K ko= e tu#i
s - e i =
increases electron density on carhonyl carbon
therchy dispersing the positive charge on it. 77. {a): Entropy order is as follows:

gas = liquid = solid
Inoption (a), a selid and liquid reactant give a liquid
and gaseous product. 5o entropy is increasing {rom

71. {a) : As the slowest step is rate delermining step and
from the given data formation ol £ is the slowest

step, 5o step | is the rate defermining step. | reactant to product side:
72 (a}: The CO"‘PICX_‘_“:”""” two L*l_f"””':'m""‘l el 78. Itisa derivative of histidine. [t is not used as a drug.
NH; €l | So, none of the given options is correct.
Col  en and ol en N
o NS | Y 79, (&) : CHMNy'Cl + H PO, — = [(D) |
NH; cl e
’ | 8. (a):From the formula it is clear that it is an
s $e M) ek N unsaturated compound. As on vigorous exidation
- s It it wives !,_2-hcuzcncdicarhoxylic acid. so, 1 is
. ; an aromatic compeund having substituents at
”3?\'“\\ ‘ T oty o-position.
/LO\ :,' It underpoes Cannizzara’s reaction and Tollen's
1" | - reactions, so, it 15 an aromatic aldehyde.
& /) I From the above observations. it can be concluded
This exists in o~ and /Fferme. Thus there are 2 that the conrpdund:is .
optically active isamer. Hence a total of' 4 isomers ([ 2 o
are passible for the complex. r{f_‘n_,- 25
73, (a): EDTA (ethylenediamingtetraacetic acid) has L ),

81, (a) : Alkoxy proup will get preference over halogen.

|
four donor oxygen atoms and two donor nitrogen |
atoms in each molecule. As H is released in this |

process. So, pH will decrease. 82. (h):Nitn.\lion invol.v.cs acidic  wedium,  so
i} . e ] protonation  of aniline takes place  forming
Mg + [HEDTAP —— [MuEDTAY +~2H" |
MH,
74, (#): | 4

KM, + BH.50, + 10FeSO, (NHL L 50, 6H,0
—» K.80,+ 2MnS0; + 5Fe50,),
+ OINH, LS80, + 68H,0
Consumption of KMnO, per mole of
FeSO, (NH )50, is 173 mole. N NI,

anilininm fon | | (_{ﬂ /1 which being mi-directing

forms mainly m-nitroanijine.

LN

(O] ==l (O]

| L — H 80, (cone,) x_\-.)’ .

S0, ratio= — =350 2 . ln )
IS imajor prodhic |

E"L"'— i (we_;. — l?i:'“ + t—:c%.-




x
7]

86.

3. {a)
3.

() As Mal] + €O, —— NayCO,
andd Na, OO, e 5 Na

So. reachions {al, (b) and (c) are not correct.

M ZH,0 —— 2Ma0H + H,
INaOH - C0. — Na, 00, + H,0
Na 00, + HEl—» NalCO, + NaCl
Naf1C Oy + HO— NaCl + H,0 + CO,
o eleeimlyae
T fotibal La &
5. {a): XeO), reacts with aqueous alkali to form the
hyelrogen xepate jon (HXeQ, ) which  slowly

disproporiionales (O give xenon and perxenate ion
i which Xe is present in +8 oxidatiog state.

XeO, + OH — |1Xe0,

ZHXeQ, + 20H — Xe}F = Xe -

(¢} : No of electron pair =

2H,0 + O,
Mo, of atoms bonded to
it = 1 2{ Group ninnber of ceutral atom - valency of
the central atom)

T A R T,

Hybridization = 1p*

4o | .
5F, =4 .._5{11—4|-.*

Fybridization = sp'd

ST

] —{0 ~ =M

Flybridization = g5

7. () According ol Kehiraoseh’s law: Each ion

imakes o delinite contribution to the total molar
conductivity of an electrolyte irrespective of the
niture of the other ion,

e, for 1,8

n""\l_.. "‘.-..1_' Fiiwy

Similarly

* ATiemcoons * Ao — Aaw
-Gl + 4259 — 126.4

= 390.5 Q' emmolb

ATt s a1

85, ()
B () :CO. —  dinear structure
S0, = angular structore
MNH, — etrahedral siructure
BH, -» doesnot exist
CO —  triangular planar strocture
SO —  pyramidal structure

90,

| 2]

| 93,

tetrithedral structure
tetrahedral siructure

=0 =5
Clo; —
(d) : Gels are the colloidal system in which lquid is
dispersed phase and dispersion medium is solid.
(b): Electronic confizuration of O is |57 257 257,
Electronic configuration of N is 157 267 257,
As electron is to be remeved from half Glled shell
(20" in case of M. 5o, first jonization energy of M
is more than that of oxygen.
(d): Fe(O), == Fe" + 30H
Ko =105 =274

(o G, T =R s ocen, - o

D2,

Parild] hydrolysis, OH
v
H,CCH,CONH,

Haofrmane hrorammile
FeEmciingn

Rr,, KOH

4

H,CCH, NH,

94, (c) : Mot — 157 207 297 357 3p0 3
Criv— 15 27 2% 36 3p" 347

v 2y" 2p® 3o Iph 3ol

No. of unpaired electron = Mn' -3 4,

Cr'— Yand V*

=

— 2.

. (b)

96. (b): As central
increnses acidic strength of oxo-acids increases.

So, correct order 5
HCIO, = HBrO,; = HIQ,

fhe electronesativity  of atom

. (e) : Hybridization of NH, = No. of atoms bonded
it + 1/2(Group number of central atom — valensy
of the central atom = no. of electrons)

2HNHE-2+H 1) =d=up
So it is having a tetrahedral structure.
28, (d): CH,CH,CH.CH,CH, — OI,
CH,
|
CHy=CHy=CH=CH, - Ol

CH,

150~ CH, ~ C - OH,
|
CH;
HyC - Cll, — CHy = CH = iy
Ol



40~ CHy — CH — CHy ~CHy |

|
1
|
CH,— Ol
I i
HC-C—CHy . C-CH=Cl—Clly, |
W i I X
=H 11,1 B d £ I
H ol —{'il—,—rtlibl—('Il-‘ ,
3 2 ]
011 CH,
F'otal nuimber = 8 |

99 (dy: Zn - cone. HNG, ¢
At AHNG =% An(NQO;y)
Zn kit HNG
420 = [N — > 4Za! N0 + MNHGNO, 31,0 I

CONO, + 24,0

Tk (d) : Parmagnetic character in 34 series elenents
inereases from o 1w o configeration and then
decreases a5 the number of electron decrenses, |

101.(d) 2 Hard acids are not very polarizable, They shaaw
preference for hard bases or dovor atoms of high J
ilectiromegativily, |

102.¢c) & Mercentage of ionic character |

ETRIIE YR i S T P T ) o
0% jonic charneler occurs when the aleoiro-
negalivity ditlerence between the atoms is abaotl
1.7, Vs is eyvident feam corve € anel Bence is the
Mesal approprile,

103.(0) 1 Acccarding ta the question, T2V does not react
wilh amy of the soluticns, thas its ease of oxidation
[s i,

I peacts with both .V and /7,

B ¥ HN —— Xy

P ]

I meacts andy with Y, |

1
Qut ol )

mere than that of /2 L henceoveral| arder iz

W A -

A—r Y+t

and 2, ease of oxidation of V- is

104.(4) : Beactions ke place nside the test tube
(i) MNa:80,+ .50, — MNa.50, +H-0 4 50,
(1) KACr0y 4 IMa,50, + 4H50,—»

IMNaS0, + K80, + Craf $0,); = 4H:0
LRIEEn
(i) CatOlDs + 50— Cas0q4 - H-0
[ lmae swaler
luims mnlks )

1U5.(b)

T06.(a) -

O OFI
| . |
! _'__':\ vone, HNO, (')-:-'h‘". -y
L) ] ! LA
SN0 e TiH,
.!\;()2

L -y droxvicloene, both ~OH and ~CHL, groups
arg -, p-divecting, butsinee - O11 is amore powerful
group than —CH,, the incoming —NQ, attacks w-,
peposition with respest 1o the —OH griup.

187 (a) ¢ Eliminaticn can ocour vie a conformation of the
starting compound whieh places the two browine
atoms inan anti-periplanar arranzement.

Br

B CHy

Br M T bHy
[ Ly — :/, ]
M, ¢ HaC
wriroa=2 F=dibromabutanc i

Mo H
oS TR
1 CHy

s 2-hiene

=~ 1T, .
s s P t
122%( B, 9770 36132**
e IR B
%3 H
+— 17T A —»

Four H atoms; two on the [eft and two on the right.
Kiown as levminal hydrogens and twe boron atoms
Ve in the same plane. Twa hydrogen atoms forming
bridges onc sbove and other below lie in a planc
perpendicular to the rest of molecule.
o8 o4
| |
109:(d): O =P ~0—=P=0
\ ]
0-1 O-H
110.(n) : Thesymmelry of molecularorbital is determined
hy rotating the orbitals about aline perpendicular to
it Tf the sign of the lobes remains the same, the
orbital is gernde and if the sign changes, the orbital
is ungerade. n-bonding  orbitals are  ungerade
whereas reantibonding orbitals are perade. Also
rr-antibending orbitals are ungerade.
111.(¢)

112.(a) : Stability of interhalogen compounds increases



with increse in electronegativity difference between
halogens. So. the order is 1F > BiF, > CIF;
113.(n}: Ferrous oxide combines with sifica and forms
ferrous silicate. By this reaction most of the iron is
reimoved as slag
FeOQ + Si0; —»  FeSi0,
Fereons silieate (slagh
114.(¢) : When radius ratio lies between 0.225 10 0.414
then co-ordination number is 4.
115.(d): —CH; group shows +f effect and increases

9]
11

clectron densily on C — and 50, decreases acidic
streirgth.
Pl group shows +R/ and -/ effect. So, it also
increases electron density but less than =& group.
So, the order is
CH, =~ COOH = Ph = COOH < HCOOH

110.(e) < B = = 4 as —OCH, exerts +/ elfect and NO,
exerts - f effect.

[17.(c) : Ti0s and Fe O, are basic oxides. So they will |

not refst with NaOH. ALO; is ampholeric oxide |
and Si0); is acidic oxide. So they will react with
NaOtH.

A0 = NaOl — Maal(OH)
S10; + NaQ| —» Ma,510,.

118.(d) oy has maximum penetrating power,
119.0, — KK a(25) o (2 a2 miZa, ¢
n{Zp_l.}: w2, ) rL'(_-‘,..-_'.{,,l'
O3 — KA o(25) o250 o 20, n(2p, )
w2t (2p,)
Ny — AKX o 25 a®(25) 2(2p,)" (2 r o(2p)°
Na™ = KK o255 o®(2e ¥ m2p.0° W20, )% o 2p.)!
So, none of the given options i5 correct.

[20.(a) : Polyamides are having polar bond so, they
are strongest. Between polyethylene and Buna-S8,
Buna-§ has larger surlace area, so, it will be more
stable. So orderis <<

A
atl?
[2L(d): x\ D
-

122.

Given £ is mid-point of 8C and AL L AC
Fram right angle A2AC

eesl = —== ]
T g D
also from cosine fonmuiac
b )
cos = Jab (1)
A 2 22
From (i} and (ii) we get i §_+_h_"'__
a 2ab
P S
=4t g b - = hz:——_ll__
Y ‘ret-at
cos. A cox( = e
e a
[‘)2 *C2J+c2 ~a°
= E|
= i
_a —pt iy getang? B 22 _2q4° o (e —
B Read T et T3 e
(_ - -
(a): ‘\J"\:‘i
"Il “.‘ i, X
T
P
R
, R
8 n A
Let £ be the hill and ¢ be the top of hill
LCAB=u
PAd=b
From right angle AZ40
ain,"_*l;(—;?; = a; =bhsinf (N
also from ACQP, ay = PO siny (N
LPCA=y-0x
b __ P s Pl = bainfoe — 1)
smly—a) smie—f) sy — i)
b —fismy
[11-(“11 [2) & = M ”_(3)

sin(y — o)
from (1) and (3)

hs = siT
height of hill =@, +ay = bstnf+ M

sinly —et)
= m[mnﬂsm(}' —~ o) +sin{ot — Bsin y]
b

sin(y —

= m[sinﬁsinycnsa—sin{icoa‘fsina
+sinysimoicosp —sinycoscain i
hsma

= m[sm FeosP - sinPeosy)



 hsineesinly — [i)

o sin(y —ul

bsinresin(y —[3)
sin(y — ¢

10
; ’

Reguired height =

123.{u} : Given expression

x4+ I

(e e
-
e L |

PUEFRLE
= et | — ) < APe =0 _ griape
General Lerm in the given expansion is
oo ="Cix) "
= IJ:IL( ‘(.\.Jl (Ll - II( ":} e
W=r (=11
= (-7 “’(_",[_r)T : IL’|
2i
Wy ®
Singe reguired term is independent of x
20— 2r —3r
o]
. coefficient of term indepandent of x is
===
|1l

ir —1p

= (- ”-n’Z HJ

=0 = ~5r=—-20=>r=4

[0x9xE=T

- Weig-1r2= - 210
G = okd T axaxz 0

24, () : 7P+ 9 = (B 1P+ (8 + L)
= ['3(.*"3': [ '?(-,33 1_"(‘337__ L .-{"Hgl _'J{"r’[l)]

+ [7(- .;37 - 7(-|gu + T(':g'- A
- ﬂ![‘)(\lll:?
TR

IO+
At o R R ) S e
=M ~ICREHGE =5+ 70

+ 9 =0+ TEB A T
B +72— 1 +564 =%+ 128=8%k +2)
which is divisible by 64

- 5 oy -
Yo Y

5
8. : o+ Y e =
=1 r=|
—_-'»7(" + SI("-‘ } *Klf‘ & 1“("& 3 45:{"‘ + ﬁf“}
=T 4.'(~1 e e G, + %0, L o
=V, + Y0+ G + 90, - el
.-_{I€(‘1 s 4':(":\_} e W(': F Sflf"l i -.ilc‘3
[ ||f*’_ { ' u({" o N l(_"]
= {9 + P00+
= (TU(_“‘ ' 50("_:) L3 "I(_'; = '-I(_"'J s ‘\-1(‘1 = 317 ‘»i

I et} 1€ nr
4

126.(a) : we have @-¢ =] and |E~a|=242
= g E=|E| and &% +lal’ =23 ¢ =%
= |7 +9-2|F|=4

= (|Z]-1*=0 ::~|E|=]

Now |[(@xh)xE|=|axb||&|sin30"
1 - ) 3
=—|a =—x 1= =
2|axb| 2_>-< 5
ok .
axb=\y | _a|=2i-2j+k
1 U 0
|G@xb|=3
i . Gxiaxh
127.(d) : Required unit vector = TLj_]
|ax(axb)|
Now @ x{axby=(a b —(a-aw
axb={) | f!:i(l-—!)—j(l-»—ﬂrk[—l—l}
I -1 1
=—2;—24
A
0 -2 =2

2= (- k(-2 =—4i 2] - 2k

|@x(@xb)| =24 =246

ax(axb) _, (2i-j+k)

|ax(axb)] 6
{taking positive for option)

Umit vector =%

0
125.(b) : T
AD=20D, Ei=2EQ E p 1
il I )
Since FC || ED T =2ED SN
Pl
AD+EB+FC & \' P
= 20D+ 2EO + 2ED x
=2(0D + EOQ) + 2ED = 2ED + 2ED = 4ED
Give AD+ EB + FU = XFD = =4
129.(a) ¢ The leagths of the edges are given by
a=3-2=3.6=9-3=6,0=7-5=2
-, length of the diagonal =4/3° + 6% +2°
- J3F6Ta=E =7
130. (d) = Clearly, @ is perpendicutar to the normals



131

133,

133.

to the twis planes deterinined by e given pairs of
vECIOrs

dp = Murmil vector to the plane determined by
{and -+

iy Narmal vector fo the plane determined by

=il =4

f=gound dHk=0—Jixtl e k=~ —jtk
Sipce ¢ 15 L Loy and
PR T S I T S G i B < FER e R )
let @ be the angle between G and ¢ =27 + 2k

Al +2+M |

Then cosfl = ——— , ST S
A2 \}'l +dbd ¥

.. - . 13 14 el
() = Sinee OF has prajections —, -— aml — ain
g1 5 |
the conrdinate axes,
— 132 19 I, s
L= — = ¢ — &
5 8%

Suppase 2 divides the line sepment Joining of
CH202 A ond A3, 5 6 the ratio A L

Then the position vector of 72 is

(BF.rZ £ PR3
== rid
o 4

AL

3 5 5
N4 3N (FA+ZYe ok 4N
= | === T | = 1A 7 A
Al e A+
= Cux ?_;‘., = ‘ =D ;‘L - .!-":'

o leguired ratio in which 2 divides 08 §s 30 2

(<) + As farmed by the lines

vy =0 anmd x ¢ =115 right -"I
3 A \\i[“" i
angle at origln. g

[
qq -
(R H)

(N~ 4
(a) : Let /s avariahle point whose coordinates dre

artlucentre is (0, O).

(.- urthocentre of vight angle
At the veriex at which
anele 51590

(fr, k) and x-axis and y-axis are two perpendicular
lines.
S04 s PV =)

=&+ 1) =1

¥

= 5|+ 1 pj=1

whicl is required focus
sl 1% square

i

|
|
|
|
|

134.

135.

136.

137.

B

{b) : Equation of the hisector ol the first quadrant i«
ey,

2o The ceordinates of point Q which is symmetric
o P4, -1 is (-1, 9%

PO= i+ N =l —a) = 25 r 28 =52

(€) : [iuce the required circle las (s certre on
T-axin. 50, let its coordinates be (a, D). Adse cirele
touches » = 5,
“ Radius = lenpth of L from {a, 0) 10
veExis @il
Aldso the cirele cuts off a cherd of length 2 units
along x—yiy=1U
b —
e
& A
o B
A
s "rx Ve I]'g
= (T 7 »
//'\ S
R e s o
I({" 32 4 TR
o () e
Wi 7 143
TR e R O i B L
it -: g
Lo todivg = — =—me = AF2
V2 u'ﬁ
(dy ¢ (4, 3) lies vueside the cirele, so combined
equation of the mgents drawn from (4. 3) 1o the
circles® +y7 =25 — dp = [ {5 85, = |7
or {7 HEF -y 4l 16T 88— 12y
=[4x+ Ay —(x +4) =20+ 3]
=2 ady® -7 - 50x ~ Gxp - 100 =D
Since coetfficient of x* 4
coalficient of v¥ =4 +{-4) =
*. Pairof tangents 15 perpendicular,
(e) : Ler F¢2 be g focol chord of the parmbola

¥ = dax with focus Ste, 1
Fer s 2eaty}, N ats, 2is) are such that S and SO
are segiments of foeal chord,



= 4=
Mo SF= pp = ap =
SO =aez + \)

(] = .f,:'l

: ['.,L]—_' o —H
WY LI n'("-,: 1) rrHI': $18

’.f, 1 a
SP+sp |
SPONG T
A ARy .
¥ e = g = | feini-latus rectim = 2a)
¥ AP Zet =1 faeimi-ladus rectum )

Hence 8/, /. SQare in L.

138, (&) : Giiven ellipses” 437 + 8y~ 2Zx + 1 =0

= (E -2 [ 22 e -4 =0
= =) 1
= (x— Ay = | P =4
\ .

_—, + 17 . 1
G 0, '(LI L — | isthecllipse
f e = el =
also b =@ - ed) = 1=4(1 —¢
= —I*:_'l_ﬁ I—:‘I = \_I_\:
= g S L SN S S5

" ]
= 4 g be R tangent 16— < 2=y
3

139, (a): Lery 7

i tangent is parallel oy = a0

s Tl VL e SR S o) (e ]
=

Tae e
H

E |
=x 4 | is the required tangent.
Tl fey : (u] (=g ap) Ay

———

L4 | 4 P e lgam | aaping |
| 1 F 1 Foo F

T F \ F i ¢

F Il 7F T T ¥
| F | T | F F]

(b =gapini=pna~pl

| “if ‘\.'" |— pl =gf A :-m .'.l|| -q/\lﬂ-':li\(j}/‘.-[.l]|

F|T[|F | F F F
l ‘ | ¥ ' r ‘ F i
_1 : T F | [ |
) (A pivlpy —p)

f}l-q]pl ;?I qn;.llpv pl( GAPWI - p‘ll

T = | F | T | T Henee |
| 1 I :

T | T | T Lot - I
_. J R

{d) {pnq'l-'\n: r;h\q]j

9 | P ,pwl umrﬂ _(pap at-tpag) |
T 1T T T 1 F i ,
T|F | F T F
AN
| F | E4 F T v _ 1y
- "[‘,-l . it _u. r.ll-
141.((1}:,‘.'20 e ) Ty R o i LR A
L 0+ {'1 L7 1t ”( i
l I})
:_zr ‘E u—\[z- |
j” I3
Fg iy
n "
z ”f,, 4N ”f., e n I( o
n
r=10n
=—=q5 l"_l':
2" =
also —ZIJ‘ = ol
rall
i .'1I L
;F er p l-—z—nrznf C,
1 Lo —=lmin=11 4,3 . .:..n—i‘
| o |
= ialr=1E e 277
_.Ut.l.-—l'l TR | #in4|
e gea| =5
Yar(a= %Z_,ﬂ.a? e

Irfa+l n’ i "
= -1—’—7 :11fa+-l—a:}rz

142, {¢) z Since £ A Y2075

LTSS PAw B U
=5 .75 < PLAY + PO+ PLOY = BLA i)

- PEAC) - FlAAT)+PANENCT) |
= 0.75<0.3+04 +0.8- 0,08

— P8Ry = A0

= TSR 2 P AOr=E ]
= -DAR = -_PBN)=-0.2]
=023 = BN =048

143, (c) :

2840,09<1

Let the sequence of 3n consecutive integers



bezins with m. Then 34 consccutive integers are
LT B T Rt pr+(3n—1)

3 integers from 3» can be selected tn YO, ways

. Total no. of outcomes = ', eull]
Now 3ur integers can be divided into 3 groups.

Gy v numbers of form 3p

G, 1 numbers of form g + |

G; @ anumbers of form Ip+ 2

The sum ot 3 integers chosen ffom 3a integers will
be divisible by 3 if cither all the three are {rom
same group or one inleger from each group. The
no. of ways that the three integers are irom sane
group is "C, F '+ “C; and no, of ways that the
integers are from different group is "¢ < 50, = 4
¥ -'l(":’
a8 b ”(
‘ ('( ,l

. favourabie cases = ("C7y 4 "
s n('l)

. Required probability = Y

|
I

1 > !
144.(b) : H(s‘ .2.):;> #=5 p= 3:973
1 1 |
H(?‘—i]:‘rn=f P393
Stnce x and y are independent events

=31 +y =3 means

=0, p=3x=1.y=

2
Fi 3 7 3 ks
7 il L4 Ly 7411 G L LT o
(2(3] * “(E) "'(5) ’ ""{FJ ‘"“(3)

——— (on simplification)

l('.l-'
e
145.(c): /= | log(l + 1an0)d0 A
1
HEE (r
I = log el o ¥
'[ ()5,(] [|||\4 QDLO
f { o Pl
LJ S yelx = [_,f{(f—x)dr]
U U )
i ::j_41 F 1 tan{rm/ 41 =-1mn8 y
. g tan(nt /4y tan g

0

f (g )

Eiil

= j [log 2 — lop{! + tan 0)1d0

U
Adding (1) and (2) we get

nid /A
U= j log(l + tan )40 + j logEdB
a {1

J log{t + tan )40
0
le

ﬁ»?.f(

ld6.(a): = J. yix— b =) dy (b>a)

[])lo&,Z = !—% og2

.r-ul*-:l

let x =gcos’0+ bsin'@
cody = (= 2acos0 sin 6 + 2hsin® cos@)dB
=2(h - g)cosh sinBdo
whenx =a
a@ = acos™® + bsin'd
af | - cos™8) = bsin®0 =
(g biEin®8 =0 = 8=0

asin* = bsinn

whenx =5, 0 =02
T
I= J \]‘(bsinza — asin?0)(hcos> B —gcos” 0) x
s 2cos9sin (A - a)dd

= I \}(."J—a)zmnll-lunﬁzﬂ 2smBeosHb — a1df

w2
= [2 (6 —ayanf) cosd (H — a)sinBeosd oo
0
a2 2 R2
h— o3 b 5
= J. {—)z—u)—sm'?ﬁ d8h= {——-*m— sin” 20 46
0 0
/2
h—a)” =i
N ),:( jU}_j [l c‘uhﬂﬁwde
- 2 .
L
BN aat. | RN T VS S T YUY
= {i= 3 x_xzxz—ﬁ(h a)

147.(b)sy=|xr—|=>p
yo—(x—

-x— 1 when x>t and
tiwhenx < |

7 - a &
and y= JS —x° is the semicirele above x-axis

Py
(

¥ \,J"IS—.I.'-

e 1
(~J5.0)




}

Finding intersection points of ¥ =¥3—x" and

I
b= | which gives (2, 1) and 1_.\....,t with
y==r+ Iwhich gives i-[. 2).
" Required bounded area

4

= J- ‘I:,-j_ ';‘::I'.r{f— :[.(I"I:llli\'
I =1

H 2
—)»J {—x4 1ife 4 j(l’—”(i‘(}

¥ Il'__' E l-'- : =1
= ey =y =EIN
R . I

2 Ul i 1
st |
=~ 3 59 umis
I
L )
T g | I
148“)} < l:_ " i T Tal) o= ""‘“ f¥
n | i
= lim ¥ i :
Mk >_.: el ] "
=10 "
g |
PUl ==y = = el
n "

]
-efy = |logl] 4 GlE =logd—logl = o B
3

149, (b) 1 Lquation of all parabolas whose axis is v-axis
fipe = Al =)
Differentiating w.et, vowe get 2y’ = 4a

Again differentinting we get 2{pn”
== . LR ] R e

. Degree is the nitwral power on highest order
differentinl coefficient =1
Order is the highest order differentinl coeticient = 2

b3y =1

vy
Civen —=={Zx+ 3l
iy :

tSa) :

It #3x==

2R & (2 ) a
Y NS e ST T

i
1 ez T T
= ;.-—)“ = el

v
= r

? _[T_—j : J“"-‘ = Joplds £35=3x he

=3z T y!

i A Qe =gl w13
G+ 1R 4 Z=ma" {7001, 2 Yes on (1)
Ay=pl ! = Ifiig? |
Then cequation is e + Uy # 2= Jaghe D

[5l.(a) =Tt/ | lot log x4 Ich [
- ““’L X" [

| IS2.(b): Ler == ?\'-1 =

|
; [53.(a) :
|
|

I3d.(a): v=

Put Iugx iar ¥

=gl = dr

ety

b ik [
[(im..r + — -Ju"rﬁ AJ‘[I(.HI.H' - —=t —_,]c'rd(
J JE = S T
3 | l
= J(lug.f + :—]u’d’; & _[(— ot ;—J‘.’ et

J]”l-" “ d{ + J_—L{—dr +J[—l~]¢'lfﬂ ¥ I'—'J_‘lf‘ﬂ
.

Tn

Fnl.cgr.mng by parts, we get

—{]UL,I)L _[e:i!+yu -u"f [ ) J—ed!

b
= logt — FE’ +¢ =xlogllogx)—

2 _[(’ —5(1'1' +C

+ £

foz %

1 .
= x[lug(lug Xy—= m) te=x{f(x)-gls)+e

LA
iy ~

logilogs

yand g(x)=
4

Ix—4
e+ 4

z k|

logx

Jx =4+ 1r+ 4

=y Ay
Jx o+ 4
_(\_r_-ﬂr =3

B

T S
PAS e

fi= =

of ftum x) i

" 3r—ad_3x -4

X

]+2_ d-4+44+6-h 10-2-
S Hl=3) T A-9)
0+2(l-=}=2 :-: 2

= = e

W=z ¥l—2z) 3

_,—rlul'c i ‘]"3‘-5.{1

~H 2
=T|(:-g[l—r| b+t

e i
{n xysec® x

d pisecx)

Franxy o
- Wseex) cos e

of Jitanah

d plaecx)

w{secx)sco xlany

f(lan x)secx

olsecxian g

cosr  ffitanx)

Mnx .

= I i \-l =,
4 g

(g sinailog,, cosx) + sin

(.

;ﬁ,"(\tLl] nx

2 & I
FOR=ET

e

1+~

~}



logaing ldgcisy g
j - ha~ \

lopeoaxy  lowm

l+x
log i x 2y
V= RN 5
i'ug FERY | ™
lopsin x B )
Let i - et LT .
Jay rix | A==
=y=irty
{.:rfl el e (o
el lger il g il Jae
log =i x
[ iy tlagiee) col v ——
= —

_ —=
lag sy i

erJ 0
Fri o |

| L
v=gin | === lety =1anf

14 %

(tog nx)®

LotrExin Y4in TaT & 24 =210 x

fecy . 2 . ey 2 b

v ( n ) b
= e e —
o Z Y+ ..l,

155.4b) 1 2= '(_'_’\.u_]
13

let x = s ()
] —]( Ssinl+ I.’.-.'u::liil]
Y= b hl ] et o]
! [ 3

_.”_q( 5 i 12 E]]
=4 T 3o
‘:’l.\l['ll‘ “Lm

Loy osin isinlcos oot sinccos0)

1A
where o= tan o
e

si ! sin(@ =@ =0+

1 v 1
R Sl 1 JU L | e e re—
. fx I B
‘l'“l - &

S6. (n) @ Any function fx] s decreasing if £ (1= 0
Ciiven o) =giny < aogy —ax+ h
Drifferentiating w.rl. x we get
Fixy=cnsx v5ing - o
Sice fx) 2N = cosxy+Fsiny—ash

= = 13Ny —sosx)

WL el ll-r:l:-'l--h s +4

- =
= @2 Y2 Popassing Feosv) =2 wx= 7!

| ¥57. (n) & Given logfs’ = vy = logiber +4= —app £2

S .
= |()(|:‘“] *ﬁ 5L

¢ R o L
3 .
SPIET D p—
= logy bk = =z <2
Frglpr—=—ay

=logfr - viE2 = (0o E 100 = 100
Since AM = GM

1 — P gt
T Ky = Ry s

% A

=

e= oyt S FAO0 == Max. (1) = 2500

IS8.(a) = 7, sin307 = 7, sindQy

o= Taw = Zl-poadl =i

y Tk _ W
N _{_-.{-_I_ _I'r_ o =Ty ==
st sl S50% s AS0- J'_i

1500
AR—5

e Y T

| {
b4

159, {¢) : From the haare,

W w2

(== p= ————— el
54
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=sin30[28 — 21] + 1[7¢c0s26 — 6]

+[7cos26 —-8]=0
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