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SECTION I- PHYSICS

& ciroular dise of radiug B is removed from a
bigzer ciroular disc of radivs 2R such that the
citcwnferences of the discs coinnde. The centre
aofmass of the new disciso /B form the certre
of the bigger dizc. The vaue of o is

(g 1M (W 13 [ 172 (dy 1i
2 round vriform body of radius B, masshl and
tnoogriertt of itertial oll s doen Qerithuont slipping)
an inclined plane making an angle 9 with the
horizontal, Then its accelerationis

. "

(5 B8 oy _BSNY
1-MR? /1 1 +1 /MR

( —Bsind gsing
14+ MR /1 1—I/MR2

Atigillar motm erden of the parti cle rotating with
a certral force is constant due to

(2] cotstand tor e

(b cotstard force

(c)  cotstart linear momenbam

() zero toroue

&2 kgtlock slides on ahotizosial fl ocewrith a
speedofdmss It arikes s uncompressed spring,
atwd commpresses it tilldhe ok is moti onless.
The kinetic fhiction{forde 18150 and spring
cotstarnt 510,000 Wi Thedpeing compr esses
by

(a1 8.5 cim (H 5.5 om

(¢l 2.5 cm (dh 110 cm

& patieleisprojected at 607 to the horizonta
with Skinetieeneray k. The kinetic energy at
thethighe st point iz

(a)y K27 ) K (6) Zero (dh KM
[ ¥oung’ s double it ex perim ent the intensity

at a poirt where the path differenceis %[:l heing
the wavelength of i ght used) is1. If [, denotes

the maimwm intensity L is equal to
0

£og L

(&) B 3

Lo | L

1
B F ©

10.

11.

No. of Questions : 120

Twro springs, of force constants k) and ki are
cottiected to amass m as shown The frequency
of oscillation of the massisf If boiifklandiy,
are tade fiour times thelr oiginal values \the
frecuency of oscillat o be comes

m

ky @ ky
(@ 2 W A D@Ed (D 4

Wher a system @s tdlerifrom state 1 to state £
d otz the palliaf dbisfinn d that O =50 cal and
W= 20 dal. Alowg the path ibf O = 36 cd. W
donzthe path ibfiis

2 f

i b
(a) 14 cal (k) 6 cal
() 16 cal (d) 66 cal

& particle of mass m execiutes simple harmordc
motion with amplitude a and frequency v The
average kinetic energy during its motion from
the position of equiliteitem to the end is

2 3.3
(4 2ndma®y? B mmaty

1 1.1
—ma’ v

(d dn?madv?

The displacement of ah object attached o a
guring arnd ex eciting sismple barm ande mootion is
grrenby x = 2 % 1072 cosat metre The time at
wiichthe marimoam speed first ocowsis

() 0258 by 05s

(ch 07F5s () 0125s

In an ac. circuit the voltage applied is
E =E, sinat The reaslting cuerent inthe cirout

is [=1Isn . The power consmumpt on

mt—E
2

inthe citcuitis glvenby

Eql
(81 P =+2E () P:%
(1 P=zero (d 1:'=E':'2i
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Anelectic charge 102 b Cisplaced atthe origin
(0,00 of X -V co ordinate system. Two points

& and B are situated at (,ﬁ,.ﬁ) and (2, O

respectively The potential differetice bebrreen

the poitits A and B will be

(&) 4.5 wolts (b 9 wolts

(6] Zeto [y 2ol

& hattery is used to charge a parallel plate

capacitor till the potertisl difference betwreetithe

plates becotes equal to the electromotive force

of the battery The ratio of the energy stored in

the capacitor andthe work done by the battesy

will be

(5 172 (W 1 (¢ 2 (d 144

Atniideal coil of 10H iz connectedin seties with

aresigatice of 500 and a battery of 5V, Zzecond

after the connectionismade, the current flowing

in ampere in the ciroudt is

(5 d-eh (b (1—¢

(c) e L

& 1oz straight wire of radiug 2 carries a steady

currertt 1. The cwrerd is uniformly distriboted

acrossits cross section. The ratio of the magrnglic

field at af2 and 2ais

@ 12 w18 (o 4 {d 1

2 oarretit] flowrs al oz the Length of Aninfisitely

long, straight, thin walled pipe. Theti

(&) themagnetic fleld at 4l plints isidé the
pipe iz the same, but (9002880

(b the magnetic fielddsmero ofily onthe avis
of the pipe

(21 the magnetic fleldds different o dfferent

poitits ingide the pje

() the magnetic fleld at ary point inside the

pipe 18 Eero

IF Mg sthe miass of an crygenisotope EDH Dl

ancIvlyp are the'm asses of a protonand aneatron

respEptSely the mclear Winding energy of the

isobope 15

(&, -1 TM e

() (M —EMpc

() (M= BN S

b M o

Ity gamm a ray emiss on from anucdeus

(2] onlythe proton mamber chanzes

(b1 both the neutron toamber and the proton
ronber chatge

(6] theteiznochange in the proton mar ber atd

the feutron manber

[ ondy the neatr o tomber changes

19.

20.

21

24

23

ATFEE 2867 Soeven Parer

If in ap-njunction diode, a square irgnt s gnal
of 10V iz applied as showrn

¥ ———

R

] L —1
=5

Then the outp signal across By will be

RN
+3V
© ] ® ‘ ‘
© » LT
-10%

Photon of frequency v has a momentum
asspelEted with 4t IF © is the welocity of light,
thém oy efitiam 15

Fal” Bwia (b w»/fe

(t) ot (di hwic?

The velocity of aparticleisv=v; + gt + A2 If
itepinsitionize =0 att=0, then its displ acement
after urdt time (t = 1) is

(a) wptgl+f h w+2g+af

(f) v, +g2+165 (dh wt+gt+f

For the gwen uniform soquare lamina ARCD,
whose centre i),

» E C

A = E
(8 lpe=v2lg (0 2, =l

(&) lap =3lgr (& Iae =lgr
& point mass oscillates along the x-axis

according to the law x = xpcoffmt—a/d)  If
the acceleration of the particle is written as

a= A cogmt 467, then
(4 A=xye®, 5=3x/4
b A=xpb=-ni4
() A=xge’, s=nld

() A=xpe?, 5=—a/d
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24, Chatges are placed on the wertices of a square

25

26

27

as shown, Let E hethe electric field and V the
potertial o the centre. If the charges ond and B
are interchanged with those on D and C
respectively then

q q
A B

D C
-q -q

(&) E chatyzes, ¥ remaine wchatged
L] E remainsunchanged ¥ changes
(6) both E and ¥ change

(d) E andV remain wiwchatzed

The halflife period of aradic- active element 3

is game as the mean life time of another radia.

active element ¥ Iritially they have the séme

rarher of atom s, Then

(a) 2 ad ¥ decay at same rate alwfiys

(b Zweill decay faster than VW

(21 ¥ will decay Faster than 2

() X and ¥V have sam e de@Egpiate initially

& Carnot engine, havitzan efficigney of 1 =1/

10 asheat engine, isged 88 agefticerator. [fihe

work done onthe systefitis LT, the amount of

energy ahsorled from the reservolr at lower

temperabre is

() 1007 (W 997

() &0 (dh 17

Carbign, silfedn and germoaniom have four

valehceelectr ons each At roomm temperatire

which e of the following gatem ents is most

apfit ptiate 7

(2] The tumber of free electrons for
cotwdoction s s grifi card only it =i and Ge
bt striall in C

(b1 The manber of free conduction electrons
is sigrificartinC g small in3i and Ge.

(21 The manber of free conduction electrons
isneglighly small in all the three.

() The mumber of free electrons for
cotwdaction is sgrficant in all the three.

28,

9.
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& charged particle with charge g erters aregion
of cotustard, wrdfortn and muobaaly orthogotal

fields E and B withavelocity 7 perpendicular
toboth B and ﬁ aed cottes ot withouot asr
change inmaghitude or direction of 5 . Then
(d v=BExBE/E* (b v=ExBuE*

(9 v=ExE/B* (&) v=E«B/E}
The potertial ab a point x (mes83%e digplL sl due
to sone charges situated ofithe x-afisis gven
by Vi) = 20/0%% — ) walt

The electric fieldE atx =4 pmis gven by
Cal (105 woltd)dm afie in the +ve x direclion
(h) (53 woltd i dd 38 the —re x direction
[ (553 Al puianddn the +ve x direction
(e (10080 woltf m and in the —ve x ditection
Whighef thefollfwing transiti ons in hyrdro gen
atfin s gmit photons of highest frequeney?

4 #=1ton="21 b n=2ton=46

(6 Bsdton=2 () n=2ton=1

2 bl ock of massm is connectedto another block
ofnass I by a spring (massless) of spring
constart k. The Wock are kept on a smooth
hetizortal plane. Indtially the tlocks are at rest
atud the spring isunstretched Then a constant
force Fostarts acting on the bWlock of mass M to
pudlit. Find the force of the block of massm.

LF mF
» 2o 0
(9 QUmF g M

n i+ I
Two lenses of power 15 D and +3 D are in
contact with each other. The focal length of the
combitation is
{a +10 om by —20 cm
(¢ —10cm () +20 cm
One erd of athermally insmlated rodiskept at a
tEmpazhaeT, sndthe other at I, The rod is
compased of two s ctions of lengthl) andl; and
thermal conductivities K, and K, respectrvely
The temperature at the interface of the two
sectionis

Tl '!‘1 |!‘2 Ti
K, K,
Ca (KT +EaiT) (EalT +Ei Ty
(Eq +Eqla) CEph +Eal)
EKEIITI +E IIETE:' (Eyia Ty +E 40 Ty

(g

(K gl +E k) (Ely +E o)
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& sound ahsorber sttenates the sound lewel
20 dB. The irdensity decreases by afactor of
(£ 100 (W 1000
() 10000 (d 10
If Cp and Cyp deniate the specific hes of nitrogen
pet wnt thass at constart pressare and constant
wolume tespectively, then
(d Cp—-Cy=28R (W Cp-C,=RuE
() Cp-Cy=RA4 (d Cp-Cy=ER
& charged particle moves through a magnetic
field perpendicud & to its direction. Then
(2] kinetic energy chatges bt the oot enham
EfLET T 15 Cotustart
both motmenbam and kinetic energy of the
(dh
patticle are constard
Twoidentica conducting wires ACB and CCOD
cartiesacurrett [, The magnetic fleld on a poifl
Iring at a distance d from O, in a diregtion

iz cotustant
(b the momerntom changes g the kinetic
(e}

patticle are not corstant

both motmenbam and kinetic energy of the
ate placed at right anglesto each other. The wire
ACE catries an electtic cwrrent I} and COD
perperd onlar tothe plane of the wires AQB atid
COD, will be given by

1

i ] a t ﬁ Il +Ig 5
© Jogiad o h(—d J
1
lig E g
() m[lﬁﬂf)ﬂ Leh ml:]:l'l'lgj

Theresstance Sfa witdisz 5 chun at 50°C and é
ohtn at 1 O0FCNTHe re sistance of the wire £ 0°C
will ke

(2 Jokm [t 2 alm

(el Slim (4 almm

& parallel plate condetser with a dielectric of
cigleitric constant K betrreen the plates has a
capacity & andis charged to a potential V -wolt.
The dielectric slab iz slowly removed from
hetareen the plates and then reinserted. The net
wotk done by the system in this process is

(8) zeto (H %(K—l) cy?

@ CVE-D (@ x-poy?
K

40.

41.

42

43,
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If g atud g are the accelerabi ons due to grawaty
ot the swfaces of the earth and the moon
respectively and if Millikan’s oil drop
experith et could be perform ed on the tard
sufaces, one will find the ratio

electroric charge on the moon

- to he
electroric charge on the earfly
(8 &miee LI
(& o (4 \Ee /2

SECTION LI EHEMISTRY

The equivalest Sftiductances of two strong
electralytés at infintte dilution in HyO (where
ionsmovefieely thtougha solution &t 25°C are
given bebawr

Koo, =910 3 om® fequiv.

A = 4262 3 om? f e
What additional inform s ond quartity one nee ds
tocaeoudate A% of a1 acueous sclution of acetic
acid?

() A7 of chloroacetic acd({CICH,CO0H)
(H AT of MaZl

() A7 of CHyCOOK
() the limiting equivalent coductance of

HY G
Which one of the following iz the srongesthase
in agueous solution ?
(@ DMettrrlamine (b1 Trimethylamine
(g1 Atdline () Dimetted amitie.
The compound formed as a resdt of oidation
of ethyl benzene by KMnC), is
(4] berzy aleohodl (b benzophenone
(g1 acetophenone (d) benzoic acid

ruE:lJmcmnecf/\>j/\is

(4 S-ethyd-d-4- dim ettrrlhept ane

(b 1, 1-diethsd-2 2- dimettrd pertane
(1 4, &dimethyl-5 5- dettrd pertane
(35, 5-diethel- 4.4 dimetbed pertane.
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45

4.

47

4%,

49,

a0

31

54

Which of the following species exhibits the
i atragnetic behavw o ?

(f) NO (1) 023‘ (hoor (d 0,
The stakility of dihalides of 31, Ge, B3n and Ph
it eages steadilyin the secquence

(a)  Phily <o B, <o Gelly <o 3,

(hy ey << 300, << 3, << Phil,

(e) B <= Grell, << Phi, << Bndl,

() B, <« Geil, << Bl << Phil,

Identify the incorrect statem ert among the

following,

(a) Br, reacts with hot and strong MaOH
golution to give MaBr and H,O.

(b) Ozonereacts with 30, to gove 30,

(c) Silicon reacts with Na@ch in the
presence of ar to give Ma,2i0y and H, O

(dy Cly reactswith excess of MH; to give N,
atud HCL

The chatge/size ratio of 4 cation determines its

polatizing power. Which one of the following

secuenices repre serts the increasing order of the

polatizing power of the catioric species KX

Ca?*, Mg, Bett?

(2] Cat < Mg« Bet <K*

(b Mget < Bedt o KOt

() Bef* < K« Ca?t < Mgt

() K =Ca? < Mgt < Bett

The density (in gml™ of 2360 M sulfinric

acid sclubion that is 29% H.o0 (ivelar mass

=92 gmolD) by moasdinllBe

(2 145 (0 1840 g 188 () 122

The first and second digsoeiat on constants of

an acid Ho& e 1.0 = 107 and 5.0 = 10-10

respectivelty THe ovetdl]l dissocation constart

of the acidwallhe

() @2%08 (i 50 =107

& 30 =10 () 50 =10715

Sonimtizre of ettd aleohol and proped &l cohol

haa vapoy pressure of 290 mm at 300 kK. The

wapoty pressure of propyd alechol 12200 s IE

the mole fraction of ethyl alcohol is

0.6, its vapout pressare (in ton) at the same

tethperatare will be

(2 360 (&) 350 (6 300

In cotrvrersion of litte-stone tolime,

Z £D3(SJ — Call () +CDQ(§:I

the values of AH® and AT are +179.1 kImel'!
atwd 160 .2 T respectively at 292 K and 1 bar.

() 700

i3

34,

55,

56,
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Agmuning that AH® and A3 do not changewith
temperature, temperature above which
cottversion of limestone to lime will he

spofitaneous is
(g 1112 E (k) 1002 K
[d) 1200 K [ 245

The energies of activation for fopmasd agd
maerrinsirh, + B, = FAE arei 0
kI mol™ and 200 &1 mol™ sespeaively/ The
presence of a catalyst lowfers the aefivation
etergy of hoth (}"Drward andbreversel react ons
by 100 kI mal™. The enthalpsmelange of the
reaction (A, + By @R inthe presence of a
catalya will be o klduol™
20 (h SBOT e 1200 (b 280
The cell,

Zon| T2 (LMD || G (1 M) | Cu (EP o =1.10 W)
wds dlgged tobe completely discharged at 208
F.UTHe relative concentration of Zn®* to Chiet

[ZII}"] 0o

o]
(4 96510 (b ardilog (24.08)
(g 373 (d) 10373
The g, of awedk acid (HA) 15 4.5, The pOH
of arn agueous ffer solution of HA inwhich
50% of the acidisioizedis
g 700 H 45 (g 2.5 (dh 9.5
Consider the reaction, 24 + B — products.
Vihen concentration of B alone was doubled, the
halflife didnot chatge. Whenthe cone endrati on
of & alone was doubled the rate increased by
two timmes The unit of rate constant for this
teacticnis

(4 ! () L mell sl
(€] it () mollLsl
Tdentify the incorrect statement among the

foll itz

(4 d4f and 5 orbitals are ecqualy shdelded

(b d-Block elemerts show itregil ar arod erratic
chemical propetties am ong themselves

(g) La and Luhave partidly filled dorbitals
aticd o other partially filled orhitals,

([ The chemistry of various larthanoids is

wety aimilar,

Wlich of the following has a square planar
geoth ety

(9 PCL (0 [CeCl]™

(9 [FeCl]® (@ [MiCl

(&t nos:Fe=26, Co=237 Ni=21% Pt="T&



2007 4

59,

&l

fal.

A,

3.

Which of the foll owing molecules is expected
to rotate the plare of plane-polarised 1 gt

COOH

(d HyN —I— H

H

CHO

(hy HO H

The secondary strachere of a pr otein referSio

(4] fixed corfiguration of the polgfeptide
backbone

(b ou— helica backbone

(6] hydrophobic interactions

[ sequence of ce— amino acids

Which of the foll owifis t@actione will wield

2, 2-ditromoptopated

(#) CH;-CH=CH,®HE{ —

(W) CH;-CS CH+2ZHE:r =

() CH;@H=GHEr ¥HEr —

(dh CH =CHs-2HBr —

I thé) chigind cal teaction,

GHCHMH, CHCL, + 3KOH = (&) + (B)

+ 0 0, the compounds (A) and (B) are

tespectivel v

(a) W HNC and 3EC

ik C,H.CH and 3KC1

() CH;CH,CONH, and 3KC1

(dy C.HMHNC and 0O

Thereaction of toluene with Cl, in presence of

Fell, gves predominantly

(a) m-chloroberzene

(b bermogl chloride

(21 berzyl chloride

() o and p-chl orotolaene.

a4,

a3

13

a7y

As.

6.

ATFEE 2867 Soeven Parer

Presence of a nitro group in a bermene ting

(4] deactivates the ring towrards electr ophalic
substituti on

(b activates the ring towards electrophilic
substituti on

(&1 rendersthe ring hasic

[y deactivates the ring tovwards raf@lEpptalis
substitti o

I which of the following i cedsatiotig o cegse s,

the bond or der has inereasefl and the magnetic

behaviow has changed?
() Ny — Ny (B Oy —Cy
(c1 MO —=HNOoF & Oy —=0g%.

The actingids exhd batiore ramber of oxidation
states it general than the lardhanoids. This is
be cdlase
(4) thie Sfhotbitals extend further from the
tiaclens than the 4f orbitals
(b theSf orbitals are more turied than the 4F
otkital s
[0 there iz a similarity between 4f and 5§
orbital s ity theit sngdar pat of the wave
funeti on
() the actinoids are more reactive than the
larthancids.
E quaal moasses of methate and coygen are mix ed
ity an empty cortainer at 2570, The fraction of
the totdl pressuwe exerted by oxygen is
(4 14 (b 25
1 273

@ Sxig (@ 173,

£ 5.25% salution of a substanice isisotoric witha
1.5% solution of urea (molar mass= 60 gmal™Y
in the same solvent. If the densities of both the
solations are asmamed tobe equalto 1.0 gcm‘E,
molar mass of the sibaance will be

() 2100 gma™ ¢ 90.0 gmol™

(1 1150 gmol! (1050 gmol-L
Agmpning that water wapour 15 anideal gas, the
internal energy change (AT when 1 mol of

waterizwvapourised at 1 bar pressure and 100°C,
(giwet s ol o enthal prr of wapo sati on of watey
atl barand 373 K=41 kIma? and R=2331
mol L Kb will e
(&) 41.00kImal
() 3.7904 kI mol™!

() 4.100 & mol-L
() 37.904 KT mol™
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70

Tl

T2

T35

T4,

T4

T,

It a saturated solution of the sparingly soluble
strong electrolyte AglO; (male cular mass=153)

the equiliteiem Whichsetsinisﬁg,{@m:s:, —_—

Ag g +103,,, - I the solubility product

constant B of 410 & a given temperatireis
1.0 = 10-* whatisthe mass of A0 contained
in 100 m] of its sabw ated sachati on?

(a) 10=10"%g ¢ 223=102 g

() 283=10%g (b 10=107g

& radicactive elemert gets spilled orver the flooy
of a rootn. [s halft life period is 30 days. If the
itniti al velocityistentin esthe permissible walue,
after huow moatty days will it be safe to enter the
tootm?

(2) 100 days (b 1000 days

(cy 300 days [ 10 days,

Which one of the following conformations of
cyclobiex ane 15 chiral?

(4] Boat (b1 Twistbodt

(¢) Rigid () Chadit,

Which of the following is the cotrect orded of
decreasing 3y reactiaty?
(2) RCHE *R;CX»RCH, X
() RCHEX>RLCX=RCHX
(¢) RCH,X >R, CHX> R 0G
(h R0 E»R,CHX>REH &
(%15 a hal ogen
Inthe following sequefice ofreactions,

P+l Mz HCHO
CH;CH,OH iy o B
o428 . h
the cotmpoxidD is
(4] Vptopana (h1 tntana

fcrg -t aleohol  (d) »epropeyl deohal.
Whieh of the following sets of quartim mambers
represents the b ghe st energy of an atom?

(2] n=31=0m=0, s=+112

) n=31=1Lm=1, s=+I"

(c) n=31=2 m=1, s=+112

(h n=41=0m=0,s=+12.

Which of the foll ovring b ogen bonds is the
st ongest?

(€4 O-H---F
(g F-H---F

() O-H---H
(9 O-H---0.

T

Ta.

.

a0.

al.

a2

2007-F

Inthe reaction,

e _

(8) 112 L Hyy ot 5TF is produced for every
mole HCTL . consamed

(W &L HCL,  isconsumedfor every 318,
produced

(g 336 L Hjl: iz produced regardless of
temperatire and presswe fof every fole
Althatreacts

(b 674 Hyy at 3TF is frocuced for every
mole &7 that reacts.

Fegularuse of the foll nringfertilizersincreases

the acidity of soil?

(4 Ammordin sulfhaie

(k) Potassifdy miate

(g1 Tlrea

(dy Suwerphosphiate of lime.

Tdéntifimthe correct statement regarding a

SPDtiATIE oL OC BSS

(4 Lowafering of energy in the process is the
oty criterion for spordate sy

(B For a sportanecis process in at isolated
system, the change in entropy is positive.

(g Endothermic processes are never
spotitatie cas,

() Exothermic processes are always
spotitatue ous.

Which of the foll owing maclear reactions will
generate an isotope?

(@ p-paticle emission

(h Weutron praticle emission

(¢ Positron emission

() oo— particle emission

SECTION I - MATHERMATICS

The resmidtant of twro forces Pnoand 3nis aforce
of 71 If the dir ection of 3nforce were reversed,

the resdtant would be ﬁn. Thevalue of P is

(4 3n (k) 4n

(¢ 5n (dy 6n

Two aeroplanes I and [T homb a target in
successiorn. The probabilities of T and I scoring
akitcorrectlyare 0.3 and 0.2, respectively The
secornd plane will bomb oy if the fivst i sses
the target The probabdity that the target is it
by the secotud plane is
(@ 0.2

(d)y 0.06

(k) 0.7
(dy 0.14.
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1 1 1
S, IfFD=]1 1+=x 1 |for x=0,v=0,thenD
1 1 l+4v

is
(a) diviasible berx butnot ¥
(b diviahle byt oot x
(c) diviahle by nether x nory
() divisible by bothx andy

2

24. FortheHyperbala —— ffj =1, whichof
cost oL sint o

the fioll owityztetm st constardwhen o varies=7
(2] dhscissae of vertices

(bl abscissae of foci

(£) eccentricity

[y directir.

25, Ifalinemakesanandeof g4 withthe positive
cit ecti ous of each of x- avis andy- axig then the
ahgle that the line makes with the positive
ditection of the z-atisis

T e T n
a — L] J—— 6 — -3
@3 ®2 Oz © 3

26, Avwalue of oforwhdch conclusion of T ean Walue
Theoretm holds for the function () =dag,x o

the interval [1, 3] is

(a) loge [t log3
1
(c) Zlogge (i EID%E
27. The function f(¥) = fanLfing *cosx) isan
nereasing fanction in
m T
263N 33
® [EJ (® 22
) [1 EJ (3 [_E,E}
4’2 24
S oo 4
S Da=f0 o Salf [4?]=25, then o)
o o 5
erjual 3
(2 A5 (b 35 (g 52 (ch 1
o111
29, The sum of senesa—§+a ........ upto
irfirdtyr is

@ -2 = (9 e? (@ &l
o 2 e 2

ao0.

o1

9d.

o3

04

a5

Q6.
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If 1 and ¥are unit vectors and Bisthe acute
angle between them, then 2103 % is a urit
wector for

(4] novwvdue of &

(b exactly one vaue of &

(¢ exactlytwovalues of &

() more than two vaues of &

& particle just clears a wall@@fPheight biat a
distarice a and strilces the grotnd at @distance ¢

from the point of projectiah, The angle of
ot of ecti oty i3

h h
gu— @
a

() 45°.

The aferaggymaks of boys in class is 52 and
that of =itls is 42, The average marks of boys
and gitls combinedis 50, Theperceartage of hoys
ififhe classis

fa) =0 (b a0

(c1 40 (d 20

The equation of a tangent to the parabola
W =8y isy=1x +2. The point on this line from
which the other tatgent to the parabola is
perpendicu & to the given tagent is

(4 (44 B =20

(53 (1, 1) 0.2

If (2,3, 51z one end of a diameter of the sphere
4P+ A —12y -2z +20 =0, thenthe
cooordirates of the other end of the diameter
are

(&) (4,3,5) (B 43 -3)

() (4,9,-3 @ @3 9.

Let E-i+3+ﬁ,ﬂ-i—3+2ﬁ atud E-xi+(x—2)ﬁ—ﬂ .

If the vectars ¢ Hesinthe plane of & and 1,

then x equals
(4 —4 -2
(3 O (e 1.

Let &k k), B(l, 1 and C (2, 1) be the vertices
of a right angled triangle with AC az its
brrpotetnase If the area of the triangleis ] sqpare
unit, then the set of walues which'l cantakeis

gvetn by
(g {1, 3} 8 {3, =)
(&) 11,3} (10,2}
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o7

0.

o9,

100.

101.

102

LetP=(-1,0),Q=(0,0) sndR =033 3 ke
three poitt. The equati on of the bisector of the
angle POR i3

(@

%x +y=10

() x+fiy=0

(© x+y=0 (@

If ore of the lines of my? + (1—m ) xy —mxd=10
igabisector of the angle betweenthe lines xy=
0, thenmis

T+—y=10.
5 7

(9 1 (hy 2

() —1/2 (@ -2

Let Fix) = f (x) + f [l] where
X

f(x) = Ill'l—g:dt, Then F(e) eoqals
1

(a) 1 LI

() 142 (& 0,

Let £:R =F he a function defined by
fx) = min {x +1,|x|+1} .Then whidch of the
fioll cnavityz d s tae 7

(a) fx)is differentiable everarhers

(b1 £ is not differertiable st 20

(c) £(x) =1 for dl =R

() £X)isnot diffeferntidbl afat 2 = 1

The function £ : R A0 syBlerren by

1 2
e &
GO T
caty B made dontirmous at x = 0 by defimng £
{5 as
(3 LI
() 4 (-1
The” solution for x of the equation
T it l
=—is
Frii-1 2
S ® I
(5 2 4 =

105,

104.

106!

106.

107,

10%.

2007-9

che
— — equal
-|-|:|:|s:::+\55inx e

logtan £+l +C
(@ log {2 12}

b logtan |2 iy
® ogim 2- 1|
(] llugtan[f.,.l].,.g
E 112
(@ o tan{x “J+c
18 a1z
The areafenclosed between the murves v = x
atud 7= | ¥ iz
Caf 1/ b 13
A (h 1.

If the différence betareen the roots of the equati an

2+ ax + 1 = Dislessthan \E,thenthe aet of
possible values of ais

(4 (30 (b)) (-om=3)
(9 (=33 (h (-3 o).

Ina geometiic progression o ons ding of positive
terms, each term equal sthe sum of the next twro
terths Thenthe commonratio of its progression
is equals

1
@ 0 5[¥5-1)
1 1
@ i) @ 5
If ain~* {3] +oosee [EJ = E, thenthewalues
5 4, 2
of xis
(8 4 (b 5
(e 1 (ch 3.

Inthe binmmial ex pansion of (a —4H®, 0> 5, the
st of 5 and 6 term s is zero, then afh equals

fi— 4

n-5

(4 (k)

f f

5 A
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109.

110.

111

112.

JRACH

ThesetZ:={1,2, 3, ... . 12} istobe partitione d
itothree sets A B, C of equal size. Thns A L

BwC=3 A~B=BnC=4a~C=4 The
runber of ways to partition 3 is

121 121
= bW
(4’ Ej ant

121 121

© 34l 3ant

Thelarged interval Iyitigin [j, EJ forwhich
272
the furicti o,

2
Fx1 =47 +oog! [%—1] +loglcosx), s

defined, is

(@ [_E E] (b [D,EJ
47 2

(@ [0.7] ( [ﬁ§§]

& hody weighing 13 kg is suspeniled ¥rbwo
stingsSm aid 12m long, their ofher etidshens
fastenedto the extremities ofa rod 13 mlong. If
the tod be so held that the hody hangs
immediately helow dhe middle point, then
tensi ons in the strings ard

() SkgandlZkg gl kgandll kg
() l2kgandl3kg (d 5Skzandikg

& pair of fadiydi oz throwr nindependently three
titmesqlhe G obability of getting a score of
excactly 9 baboe s

(i, 220 (W 20243

=3 ] (d 29

Dotisider a family of citeles which ate passing
the ough the point (— 1, 10 and are tangent to x-
aeis If [ K) are the coordinate of the cerdre of
the circles thenthe set of values of k iz given by
the ititerral

1 1 1

4 -k B k<—
@ -Zer<z () kg
1 1

O0=k<— kz—

© ENCE L E
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114, Let L be the line of irdersection of the planes

115

116

117

118

119

120.

2o +3y+z=1andx+3y+2x =2 IfL makes
anatigle o withthe positive x- ais, thencos o
1 1 1

erfuals

a 1 — ¢l —= L.
(d) (k) & () N3 (D45
The differential equation of all cgfles pagsing
through the aigin and having thel centr eg on

thex-axisis

(8 v =x° +2x5r%

® 7 =x-Fy

CIEE R o

2 dy
i =+ 3y —=
S S
If p anid o are positive redl mumbers such that p2
i = 1, then the marimum value of (p+ o) is

1 1
@ 5 @ " (¢ & @z

Stomver gatids at the certre of a cirewlar park &
andB are tero points on the boundary of the pak
such that AR (= ) subtends an angle of 60° o
the foot of the towet, andthe ange of elevation
of the top of the tower from A or B 15 30°. The

height of the tower is
5 a3

(8 alef3
(61 Zafy3 (i Zayd .

The sum of the series
EEICD _

@ gy @ 3"Cw

The notma to a cwrve at Px, 3 meets the x-
axiz at 0. If the distatice of 3 from the ariginis
twrice the abscissa of F, thenthe rurve 15 a

(a1 circle (H Ioperbola

(¢ ellipse () parabola

If| z+4| < 3, then the maximuwn value of

|z+1]1is
(&6 (B0 (= 4 (ch 10





