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Max. Marks :360

SECTION I- PHYSICS

A civcular dise of radius B is removed from a
bigger cirowlar dise of radine 2F such that the
citcun ferences ofthe discs coincide. The centre
of mass of the new disciso SR form the centre
of the bigger dize. The waue of qis

(g 14 (W 173 (g 142 (d 14
& round uriform body of radius B, maszs M and
moosmert of ertial roll s doven (ertfhuong shipping)
at inclined plane making an angle 8 with the
horizotital. Then its accelerationis

() gsind (t gaind
1-ME? /1 141 /ME2
(@ —Bsind gsing
14+ME2 /1 1—I/ME2
at motnentirn of the parti cle rotatingwr it
F 2
a central force is constant due to

(4] cotstant tor e

(b1 constant force

(c] constantlinear motmentam

(d) =zerotorcue

&2 kghlock slides on ahoizodbal flodrerith a
speedofdmis [t drikes a uncompressed spring,
atid compresses it tilldhe Hock 45 motionless.
The kinetic friction forde 14151 and spring
cotwstantis 10,000 Hin Thedpring compr esses

by
(4 &.5cm H 55 om
(c1 2.5 cm (h 110 cm

& paticleds projected at 60° to the horizontal
with akinetieenergy K. The kinetic energy o
thethighie st point is

(a EA7 (K (¢ Zero (ch KM
ImaBoung’s double slit experim entthe intensity

at a poird where the path differeniceis %[:l beitg
the wavelength of lght used) is[. If I denotes

the maximum intensity IL is equal to
0

3

1
(a) (8 F (e)

10.

11.

No. of Questions : 120

Twro springs, of force constants ky and ki are
cormected to amassm as shown The frequency
of oscillation of the massisf If bobifkandit,
are tmade four times their origindl values)the
frequency of oscillat on be cones

m

k @ k;
() 2 (0 7 DO (P A

When a system is tdkenfrom state 1 to state £
dl otz the palliiar)dbd s fann d that 0 =50 cal and
W= 20 dal. Aoy the path tbf Q) = 36 cal. W
dl oz the path ibfs

a f
1 h

() 14 cal (H) 6 cal

(c) 16 cal (d) 66 cd

& particle of mass m executes simple hartmoric
moti o with amplitude a and frequency v. The
gverage kinetic energy during its motion from
the position of equilibriven tothe end is

2 ]
(8 Znfma®v® (b #mav

I
—ma v
() )

() dnfmaty?

The displacement of an object attached to a
soring and ex ecuting simple harm onic motion is
givenby = 2 = 1072 cost metre The time at
which the marimum speed first ocowsis

(£) 025z (k) 05s

() 0F5s (dh 0125s

I an a.c. circuit the voltage applied is
E=E, sinwot. The reaulting cwrert inthe circuit

is1=1, sin[mt—%]. The power consumpht oo

mthe cirowtis gven by

Eql
(2) F=+2E] (h) P=%
(¢) P=zero (dy P:E%i
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12.

13.

14.

15.

16.

17.

13,

Anelectriccharge 1073 L Cisplaced atthe origin
(0, 0 of £ -¥ co crdinate system. Two poirts

A and B are sitaated at (,ﬁ,,ﬁ) and (2, 0)
respectively The potential difference betareen

the points & and B will be
(a1 4.5 wolts (k) 9 wolts
(c] Zeto (e 2 wolt

& battery is used to charge a parallel plate

caparitor till the potential differ ence betweenthe

plates becomes equal to the electromotive force

of the battery The ratio of the energy stored in

the capacitor andthe work done by the battersy

will be

(A 12 1 (¢ 2 (dh 144

Arideal coil of 10H is connected in series with

aresigance of 502 and a battery of 5V, 2second

after the connecti on ismade, the oarrent flowring

itvatmpete it the cir cuit is

(@ (1-eb (B (1-¢

(o) e (@ el

&long straight wire of radivs 2 carries a steady

cutrert 1. The current is uniformly distribated

acrossits cross section. The ratio ofthe magndiic

field at a2 and2a iz

(@) 12 14 () 4 (dr 1

& orent] flows dl ong the 1ength of i ntindtely

long, straight, thinwalled pipe. Thett

(a)] the magnetic field at all plirts e the
pipe isthe same, bt (002880

(H the magnetic fielddsmero ofly onthe ais
of the pipe

(c)  the magnetic fieldds different at different

points ingide the pipe

[y the magnefic field at ary point inside the

pipe 18 Bero

If Il sthe mass of an coygenisctope SO” Dl

auct hlp are the'masses of a protonand aneutron

regpeptisvely the maclear inding energy of the

isobope 18

Car i, -1 'FI'u'IHjc

(b (Mg —8Mpc?

() (I'u'ID— 8, SLI e

(ch I'U'IDC

It gamima ray emission from amacdens

(2] onlythe proton toenber changes

(H both the neutron menber and the proton
muanber change

(c)  thereisnochange it the proton mamber and

the nevtron mamber

[y only the neutron roamber changes

19,

20.

21

23.

43
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If in ap-njunction diode, a square irgat signal
of 10V is applied as shown

Y S ——
ERL
-5
Then the outpt signal across Ry will be
1w
+5TJ
()

-0
Photon of frequency v has a momentum

assndiabed withaif If c iz the velocity of light,
thigam ot efitium 15

fal v /o (b wic

(c) hwt (dl hvic

The velocity of aparticdeisv=v, + g +82 If
itepositicnizx =0 o t=0, thenits displ acemerd
dfter urit tithe (t= 1115

(a) w+g2+f (h ow+2g+if

() vy t+gl+ i (dh w+gt+f

For the gwven wniform square lamins ABCD,
whose cerntreis O,

D’F'C
A ‘E‘B
() lpe=v2lg O 24 =Ig

(81 lap =3lgr (@ lap =lgr
& point mass oscillates along the x-axis

according to the law x = xjcosfot—a/d If
the acceleration of the particle is written as
a= A cogmt 487, then

(@) A=xg0®, 5=3n/4

b A=x,d=-nld

(c) Pk::{umj, f=mld

() A=xy0°, 5=—nld
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24, Charges ate placed onthe vertices of a squate

25

26,

27

as shown. Let E bethe electric field and ¥ the
potential at the cerdre If the charges ond and B
ate interchanged with those on D and C
respectively, then

q q
A E

(a) E chatizes, T remans unchanged
(i1)] E remainsunchanged ¥V changes
() both E and V change

(d) E andV remain wichanged

The haf-life period of aradio- active element 30
is same as the mean life time of ancther radias
active element V. Tritially they have the séme
rmmber of atorn s, Then

() X and ¥ decay at satme rate alufys

(b Hwill decay faster than ¥

(e ¥ will decay faster than X0

() X and ¥ have same de@appiate irmtially

& Carnot engine, havingamefficigney of 1 =1/
10 asheat engine, isuged 8 agefiigerator. [fthe
work done ot the systefit iz LT, the am oant of
energy absoed from the reservoir at lower

temperatueis
(g 100T (b 997
() &0 (ch 17

Carbign, siligon and germ arivm have four

walenceelectrons each At room temperatire

wrhich ofie of the following gatem ents is most

appitbpriate ¥

(2] The mumber of free electrons for
cotchaction is signifi cant onlyin 3l and Ge
bt small in C.

(b1 The manber of free condaction electrons
ig significantin C ot smalin 3 and Ge.

(c1 The manber of free condaction electrons
isnegligibly smallin all the three.

(d) The number of free electrons for
cotichaction is signifi cart in all the three.

28,

29,

30.

31.

32,

33
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& charged particle with charge g erders aregion
of constant, wriform and mutually orthogonal

fields E and E withavelocity ¥ perpendicular
toboth E and B, and comes out without At
chanze inmagnitude o direction of ¥ . Then
(9 v=ExE/E* (b v=EcBeg

(6 w=BxE/B* (& v=E«B/E}
The potertial at a pointx CmedSafe digh ol due
to sone charges situated onithe x-affisis gven
by V() = 20402 — ) wult

The electric fiel dE atx = 4 s given by
(4 108 woltddm afid in the +ve x direction
(550 woltd Lmdnd i the —ve x direction
(1 (550 Al pLmgandin the +ve x direction
(cy (1085 wolt! [Lm and in the —ve x direction
Whickef thefollnring transiti ons in hydrogen
atfen s gmit photons of highest fregqueney?

L2y = ton=2 (b n=Zton=48

(g Wwsdton=12 () n=2ton=1

i block of massm is commectedto another block
ofnass M by a spring (massless) of spring
cotwtant k. The block are kept on a smooth
horizontal plane. Initially the Wocks are at rest
atd the spring is unstretched Then a constant
force Fostarts acting on the block of mass M to
pullit Find the force of the block of massm.

WF mF
) ® T
(9 MmO

m [ ra+Iv)
Two lenses of power =15 D and +5 D are in
cotitact with each other The focal length of the
cotnbitiation is
(@ +10 om (b —20 em
(g1 —10cm d1 +20¢em
Cne end of athermallyinsulatedrodiskept of a
EmpezheeT, and the other at 7, The rod is
composed of two sections of lengthly andl, and
thermal conducti-atiesk;) and K, respectively
The temperature at the interface of the tro
sectionis

Tl '!‘1 I? Tﬂ
ky k,
(a) (AT +E LT (ELLT +E T
(K +Eah) (Eqh +Eo5)
(o EAMHELT) (Kiiy T +E o Ty)

(Eaqf +E ) (Kl +Eah)
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34.

35,

3.

37.

35,

300

& sound absorber attenates the soand lesel by
20 dB. The intensity decreases by a factor of
(g) 100 (1000
(cy 10000 (ch 10
If Cp and Crp denote the specific heats of ritrogen
per wnit mass at constart pressure and constant
wolun e tespectively then
(g Cp-C,=28R (4 C,-C,=k22
(f) Cp—Cy=RA4 (d Cp-Cy=R
& charged particle mowves through a magnetic
field perpendicd a to its direction. Then
(2] kineticenergy changes g the momenbim
etiet gy is constant
both momenban and kinetic energy of the
(dh
particle are constard
Twoidentical conducting wires ACB and COD
carries acurrent I, The magnetic fiel don a poifif
Iying at a distance d from O, in a direéiion

is cotustart.
(H the momendim changes nd the kinetic
(e)

patticle are not constant

both momentan and kinetic energy of the
are placed at ri ght anglesto each other. The wire
ACB carries an electric cwrrent [} and COD
perpetud cular tothe plane of the wires 208 st
COD, will be given by

1

I, +1fT
SRR
1
Ho z o
(c) m[:112+122]|2 (&t +1y)

The resistance of a witgis 5 chm at 30°C and 6
oben at 1 00FCNELe resistatice of the wire o 0°C
will b

(a2 $ohm (W 2 obm

(Ergyl ‘ahm (ch 4 obm

& parallel plate condenser with a dielectric of
cieleptric constant I betareen the plates has a
capacity C atudis charged to a potertial ¥V owwolt.
The dielectric slab is slowly removed from
betareen the plates and then reinserted. The net
wotl done by the system it this process is

(4) zero ) %EK-D oy

@ CVE-D (@ g-pov?
K

40.

41.

42,

43,
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If g and gy are the accelerati ons due to gravty
onn the swfaces of the earth and the moon
respectively and if Millikan’s oil drop
experim ent could be performed on the tad
arfaces, one will find the ratio

electroric charge on the moon

- to be
electronic charge on the earth
(4 &m'eE B 4
(&) 0 (e Vee 'Em

SECTION IIFEHEMISTREY

The equivalest @fnductances of two strong
electralytés at infinite dilution in HyO (where
iotis m ove fheely thtough a solution) at 25°C are
grkt behe

A eenow, =2103 o fequiv.
A = 42628 om? [ e,
What additional inform ati onf quantity one needs

tocaloudate A% of an aqueous solution of acetic
acid?

(d
(k)

()
(d

A" of chloroacetic acd(CICH,COOH)
AT of MaZl

AT of CHCO0K
the limiting equivalent coductance of

HY(L )
Whichone of the following iz the drongesthase
in agueous salution?
(a  Dlettwlamine (b Trimethylamine
(61 Amniline () Dimetludamine.
The compound formed as a resdt of oxidation
of ethyl benzene by KMInG, is
(41 herzyl aleohal (b benzophenone
(€1 acetophenone () bhenzoic acid

'HE]JE%Emnecf/Qj/\is

(d)  3-ethed-4-4 dim ethrrlheptane

(1, 1-diethed-2,2- dimethyd perdane
(e 4, ddimethid-5,5- diethydperd ane
(e 5, 5-diethed- 4.4 dimethydperdane.
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45,

4a.

47

43,

49

a0.

L.

24

Which of the following species exhibits the
i amagnetic behavi o ?

(8 MO (b O:{:“" (@ OfF  (dh O,
The stability of dihalides of 31, Ge, 3n and Ph
increages steadilyin the sequence

Eﬂ) Png L SﬂXg L GEX; = Sl}{g

(b Credl, <= Bi, =< 3n, << Phi,

(o) BiX, =< Geil, =< Phil, << Bni,

[y B, << Gl << 3, << o,

Identifyy the incorrect statem ert among the

following,

(@) Dry reacts with hot and strong MaOH
solution to give MaBr and H,O.

(b1 Ozonereacts with 30, to give 305,

(c) Silicon reacts with HaOH,, . in the
presence of arto give Na,3i0; and HyO.

(dh Cl, reactswith excess of MH; to give N,
atud HCL.

The chargefaize ratio of a cation determines its

polanizing power. Which one of the following

sequenices repre sents the increasing order ofthe

polatizing power of the catiomic species, KX

Ca?", Mg, Bef?

(a) Ca&t < Mg« Bet < K*

() Mgt < Bedt< K=ot

(6] Bet < KY < Ca?ta Mgt

() K< Ca® < Mgt < Be

The density (in g mL™Y of @300 M sulfitnric

acid solution that is 29% H. S0 (melar mass

=08 gmal™l) by moaggfll Be

() 145 (o 1ady g8 188 (dy 122

The first and second dgsoeiat on constants of

an acid H.& Gre 1.0 % 107 and 5.0 = 10710

respectivelys, The ovetdll dissociation constard

of the acid gl e

() @ 208 (6 50 =107

R (501071

Aomigtipre of ethyl alechol and proped o cohol

hasa vapoy pressure of 290 mim at 300 k. The

vapour presaae of propyl alcohol 15200 . IF

the mole fraction of ethyl alcohol is

0.4, its wvapour pressure (in mm) at the same

temperatare will be

() 360 (W 350 (& 300 (dy F00

In conversion of me stone to lime,

[ £O3(53 — Cald (] +C0 X

the values of AH® and AT are+179.1 kImcl'l
and 160 2 VK respectively o 298 K and 1 bar,

53,

24,

23

6.

7.

28,

2007-5

Asmurdng that AH® and A3° do not changewrith
temperature, temperature shove which
conversion of limestone to lime will be
spotitarne ous is

(@ 1118 K (k) 1008 K

(¢ 1200 K (dh 245K

The energies of activation for fopmasd agd
raa:semtulsf:ﬂg+32 = BAE argi 20
kI mol™ and 200 &I mol™ teapechively The
presenice of a catalyst lowfers the, activation
etiergy of hoth (f'orward atudreversg] react ons
by 100 kT mal™. The enthalpesfange of the
reaction A, + B =34 inthe presence of a
catalya will be (mk.] friol )

(a0 200 Chp SEOC 0 [ 220
The cell,

Zn| Zud LMD || CH** (1 M) | Cu (Erp =1.10 W)
wds alaged tobe completely discharged at 298
JLUTHe relative concentration of Zn®t to Gt

[Zn2+] o

[
(4 9A5= 10* (b antidog (24.08)
(f 37.3 (dy 10%73
The pl, of aweak acid (HA) is 4.5, The pOH
of an agqueois buffer sclution of HA inwhich
20% of the acidisiodzedis
(4 70 (W 45 () 2.5 (h 95
Consider the reaction, 24 + B — products.
When cotwcertration of B alone was doubled, the
half-life didnot change Whenthe concentrati on
of A alotie was doubled, the rate increased by
twro times The unit of rate constant for this
reartionis

120

G- (b L mal! &l

(6 fiounit () malllsl
Identify the incorrect statement among the
foll arirng,

(d1 4 and 5 orbital s are ecually shielded

() dBlock el em erts show irregd ar and erratic
chemical properties among themselwes

(61 La and Luhave partially filled dorbitals
and nio other partially filled orbitals.

(ch The chemistry of various lanthanoids is

very dmilat,

Which of the following has a square planar

gectn ety

(9 [Pl [CeC1]>

(6 [FeCl)* [TiC,]

(At nos.: Fe= 26, CD—E? N1—28 Pt= T
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29

al.

61,

62,

a3,

Which of the followring molecules 15 expected
to rotate the plane of plane-polarised Hght?

CoOOH
(8 HyN—3—H

H

The secondary structre of a protein refersin

(a1 fixed corfiguration of the polgfiept de
backbote

(H ct— helica backhone

(21 Iordrophobic interactiopns

(i sequence of o.— amino acids

Which of the followifiz réactions will yield

2, 2-dibromopropate?

(&) CH;-CH=CH,;$HEf —

M CH;-C% CH+2HEr —

(c) CH,2H=%HE:r ¥HEr —

(d CH =WH&2ZHBr —

In thé) chiéini cal £ eaction,

GH.CHMH,+ CHCL, + 3KOH — (&) +(B)

+EH the compounds (A) and (BE) are

sespectively

(2l W, H MC and 3KC1

(b C,HCN and3KCL

(c) CH3CH,CONH, and 3KC1

() CoHMNC and K, CO5.

The reaction of tolusne with Cl, in presence of

Fell; gves predominantly

(a1 m-chloroherzens

(H bermoyl chilords

(21 herzyl chloride

(d o and pchlorotoluene.

64

B35

Bf.

&7,

BE.

B9,
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Presence of a ritro groupin a berzene nng

(4] deactivates the ring towards electr ophilic
subisti it on

(H) activates the ring towards electrophilic
substtati on

(61 renderstheringbasic

() deactivates the ring tovwar ds ras@lEaphilic

subist tati on

Inwhich of the follovwing i ceigatiof o cesees,

the bond o der has incteaszefl and the magnetic

behav our hias changed?

() Ny—»Hy" (B Cy—Cyf

() MO —=HNOoE 0 Og =04t

The actingids exhi bitiore mamber of oxidation

states in general fhan the larthanoids. This is

becdase

(4) the 3forbitals extend further from the
fiuclens than the 4f orbitals

(b the S f ortitals are more aried than the 4f
otbital 5

[c) there is a similarity between 4f and 55
othitals it theit snglar part of the wawve
furneton

(d) the actinnids are more reactive than the
lanthanoids.

E qual m asses of methate and ceygen are mix ed

it an empty cottainer at 25°C. The fracion of

the tota pressae exerted by oxygen is

(8) 142 () 273
© L7 @

3 298
&5 25% solution of a substance isi sotordc witha
1.5% solution of wrea (molar mass = 60 gmal™)
ity the same solverd. If the densities of both the
sobutions are assuried tobe equal to 1.0 gcm‘3,
molatmass of the aubatance will be
(8) 2100 gmal™ (W 90.0 gmal?
(1 1150 gmot? (1050 gmal-l
Agmuning that water vapoy 15 anideal gas, the
internal energy change (AT when 1 mol of

waterisvapowised o 1 bar pressure and100°C,
(givery mool ar erthal per of vapou sati on of water
atl bar and 373 K =41 kKImad and R =237
mal Y K78 will be
() 4100 kT mald
(c) 37904 K mal™

113,

(5 4100 &I mal-!
() 37.904 kI mai!
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T0.

71

T2

73,

74,

T

T6.

In a saturated solution of the sparingly soluble
strong electralyte A, (moalecular mass=283)

the ecilibeiam whichsetsinisAg{O3l:s:l S

Az g +105,, 0, . IF the salubility product

constant K of AglO; & a given temperatareis
1.0 #1078 what isthe mass of Agl0; contained
in 100 ml of its satur ded sacluti on?

() 10=10"*g (H 2B3=102g

() 283 x10%g (b 10=107 g
Aradioactive element gets spilled over the floor
of a room. Its half life period is 30 days. If the
initi Al velocityristentim es the permisaibl e walue,
after hiow moatey days will ithe safe to erfer the
tootn?

(d) 100 days (b 1000 days

(c) 300 days (ch 10 days.

Which one of the following conformations of
cyclohex ate is chiral?

(4] Boat (h Twistboat

(c) Rigid [ Chait.

Which of the following is the cotrect ordef of
decreasing 3y reactivity?
(a) RCHHE>R,CHE»RCHyE
by RCHX>R.CH>RCHX
(¢) RCH,X>R,CHX>R06
() RyCX»RCHE > REH X
(2 ig a hal ogerd)
Inthe foll owing secusfice ofreattions,

P+l Bz HCHOD
CH:CH,OH & pros B
. Ny
the cogupoudD iz
(&l Vo ana (b1 tagtanal

poigm-tatd dlechol () sepropel deohol.
Whieh of the followitg sets of cuartiem manbers
represerts the highest energy of an atom?

(2] n=31=0,m=0,s=+12

k) n=31=1m=1 s=+1/2

(cr n=31=2, m=1, s=+1/2

(d n=41=0m=0 s=+1/2

Which of the foll owing hyrdr ogen honds is the

sty ot est?
(g9 O-H---F M O-H---H
(g F-H---F (h O-H---0.

T

TE,

T8

20,

21,

22

2007-f

Inthe reaction,
ey —_
2.:!1]!':5] +ﬂ'[':.ﬂ|:m"| —= 24 {aq) +aC# {aq) +3H Az

(41 112L Hm:g:I at 3TP is produced for every
muole HCL, ) consumed

i 6L HCL, s consamedfor every 31GH 5 .,
prodhiced

(6 336L Hm:g is produced re@ardless of
temperatiee and presmue forf every mole
& that reacts

(dh 672 H2|: y at 3TF is produce@ for every
mole &7 that reacts.

Regularuse of the foll cwringfertilizersinereases

the acidity of soil?

(a4 Ammondg sulfhate

[t Potassifi riteats

(g1 Ured

(ch Saperphosphiate of lime.

Tdéntifsothe correct statement regarding a

spotitarie OUSpt O B5s:

(41 Bowering of energy in the process is the
oty criterion for spontaneitsy

(B For a spontaneous process in an isolated
gystetn, the chatize in entropeyr is positive.

(g1 Endothermic processes are never
spotitatie ous.

() Exothermic processes are always
spotitatie ous.

Which of the following maclear reacti ons will
getwet abe at isctope?

(a4 P-particle emission

(H Weutronpraticle emission

(g1 Positron emmission

(ch  oo— particle emission

SECTION II1- MATHEMATICS

The resultant of two forces Prnoand 3nis aforce
of Tru If the direction of 3nforce were reversed,

the resdtant would be -.l‘l_gn. The walue of P is

(9 3n (® 4n
(61 5n (d) 6n

Two aeroplanes [ and IT bomb a target in
succession. The probabilities of I and IT scoting
abit correctly are 0.3 and 0.2, respectivelsy The
secotud gl ane will bomb only if the first misses
the target. The probabdity that the target is kit
by the second plane iz
(3 02

[ 006

() 07
() 0.14.
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1 1 1
3. IfD=]1 1+x 1 |[for x=0,v=0,thenD
1 1 l+v

is
(2] divisible bz butnot v
(H divigble by gt notx
(¢ divisgble brnether x nory
(dy divisible bybothx andy

2

24. FortheHyperbdla —— — Yj =1, whichof
cost oL oant o

the foll owing ret sins constantwhen o varies=7
(2] abscissae of vertices

[t abscissae of foci

(c] eccentricity

[y directrix.

85, Ifalinemakesanangleof gf4 withthe positive
chir ecti ots of each of - axis andy- axig then the
angle that the line makes with the positive
dit ection of the z-aisis

7 T 7 n
a — [ay [ ) Q- 3
@5 ®Z O @ 3

26, Asralue of eforwli ch concusion of Tl ean Value
Theorem holdsfor the functi on £ () =Aag,x o

the irterval [1, 3] is

(a) loge (W log3
1
() Zloge (=] EID%E
27. The function f(x) = fanEng ¥cosx) isan
increasing Panction it
L non
a i i) - -
o bR\ o (33
(o) [1 EJ (d [_1,1}
4”2 24
S oo 4
@ Dk= o 5of.1¢ [4?]= 25, then |ol
oo 3
Al 5
(@ 15 (W 3 (g 5° (1
111
9. The sum of seriesi—i+m ........ upto
irfirityis

@ 3@ 5 @ @

20.

g1

P

B3

94,

B3

Pé.
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If i and ¥are unit vectors and Gisthe acute
angle hetween them, then 21 %3 % is a urit
vector for

(4] nowvdueof &

(b1 exactly onewvalue of &

(21 exactly two values of &

() more thantwo vaues of &

& particle just clears a wall@@Pheight Wiat a
distatice a and strikes the griind at @distance ¢

from the point of projecticg, The angle of
projection iz

taty

-1 hoc _1 be
1 [:b:] 17+
a

() tan'li () 45°.

The aferaggymarks of boys in class is 52 and
that of gisls is 42, The average maks of hoys
atd gtls combined is 50, The percentage of boys
ifithe classis

) 20 (k&0

() 40 [y 20.

The equation of a tangent to the parabola
33 =Exisy=1x +2 The point onthis line from
which the other tangent to the parabola is
perpetudicwl ar to the giventangent is

@ (29 ® (2,0

() (-1, 1) 4 0.3

If(2,3, Miz one end of a diameter of the sphere
PP+ —fr— 12y -2z +20=10, thenthe
cooorchnates of the other end of the diameter
ate

@ (43,5 ® @3 -3

© (4,9~ @ @39

Let 2 -i+jelipai-iem and 7 oxie-mi-% .

If the vectors 7 liesin the plane of & and b,

then x equals
(4 —4 (W -2
() 0 [ 1.

Let &0k ), Bl 1) and © (2, 1) be the wertices
of a right angled triangle with AC as its
byrpotenage, If the atea of the triangleis] square
uit, thenthe set of walues which'k cantdkeis

gveti by
(& {-1,3} (B {3, =4}
(e 11,3} ({0, 2}
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a7,

as.

99,

100.

101.

102,

LetF=(—1,00,Q=(0,0) andR=(3,3 43 ) be
thaee poirt. The equation of the i sector of the
angle POR i

%x +y=10

(6 x+yfy=0

(&)

@ JE+y=0 @ x+§y=n.

If one of the lines of my® + (1—m ) xy —mx?=0
iga hzector of the angle betwreen the lines xy=
0, thenim is

GV (2

() 172 (@ -2

Let F(x) = f (x) + f [l] Jwhers
x

Tl

£(x) = !%dt, Then F(s) eoals

GV (2

g 12 (4 0,

Let f:F —=F be a function defined by
f(x) = min {x+1, |x|+1} .Then which af the
foll owitng i strue 7

(a1 fx)is differentiahle everyhere

(b1 £ is ot differertiable st 2=

(c) fx) = 1 for dl F= R

(d) f(x)isnot differerdidbl efat =1

The fundion £: B A0 SsRiaven by

1 2

Frai e

& ~ T
caty B made eontiroaons a x = 0 by defining £
(a8
(3 | 1
@ (h -1
The” solution for x of the equation
T ot =i
Fritor 2
© L ® 3
(e 2 (=

103.

104.

1065

106.

107.

10%.

2007-9

erjuals

j' ik
Ccosx +-\|Esinx

logtan £+l + 0
(3 log [2 12}

—_

(H logtan |2 _ % |0
2 12

(2

1 x b
—logtan | = 4 = [+
2 (2 12}

12
The areafencossd hetween the curves v = x
atd = | # s
(2148 by 13
(o 4% (d 1.
If the differenc e betwre en the roots of the equati on
it ax + 1 = 0islessthan \.E,thanthe set of
possible values of ais

(@ (3o () (-=-3)

(@ =33 () (-3 =)

Ifia geotmetric progressi oncons ging of positive
terms, each term equal sthe sum of the next two
terms Thenthe common ratio of its progression
is eguals

1 X
() 7 log tan (E__J+C

@ @ S[5-1]
© i) @ 5

I sing-L [%J +eogec] [ﬂ - % thenthe valuss

ofxis
(@ 4 thy 5
(9 1 tdh 3

Inthe tinomial expansion of (a —H®, 0> 5, the
sum of 5 and e terms iz zero, then afh equals

n-4
€ z )] =

n->5

© @

=
n-4
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109. Theset:={1,2,3, ..., 12} istohe partitioned

110.

111.

112.

3.

itto three seted, B, © of ecual size. Thas &
BoC=3 A~B=BE~nC=A~C=¢ The
toanhber of ways to partition 3 is

1a L2t
(4’ ® (an?
121 121

© 340’ 3¢an*t

Thelarged interval Iyingin (j, EJ forwhich
21
the funicti on,

2
f(x)=47% 4oos! [%—IJHDg(msxj . is

defined, 1z

(a) [_E EJ () [D,EJ
472 2

(¢ [0.7] (d [;;}

& body weighing 13 kg is suspeniled Brfeo
sringsSm and 12m long their ofher eddls bans
fastenedto the extremities of a rBel 13 m¥enz. If
the rod be so held that the body hangs
immediately below ghe mpddle point, then
tensiong in the strings ard

() Skgand1ikg kS kg and13 kg
(c) 12kgandl3iks (d Skgandikg

& pair of Faliyed cei s the o nindependently three
timesqlhe for obakility of getting a score of
exvactly ¥ DRce iz

iy, 229 (b 2243

(o, T ([ 28

Cetisider a family of citcles which are passing
e ough the poirt (— 1, 1) atd are tangent to x-
avis. [f(hy K) ate the coordinate of the centre of
the circles thenthe set of wvaluesofk is given by
the ititerval

(@ -

k= W k=

1
2

ba | =

1
2

—_

(c) 02k= (h kz-

bed | —
(5]
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114, Let L be the line of intersection of the planes

115,

116

117

113,

119,

120.

dx +3y+z=1andx +3y+dz =2 IfL makes
ati angle o, withthe positive x- seis, then cos o

ecals
(D

a 1 — 0l —= —.
@1 ®F O F :
The differential ecquation of all cigéles pagsitg
through the ongn and having thelf centr 68 on
the x-axisis

1 1 1

(8 v =x° +2x3r%
® ¥ -« -fy
(3] z? =y2 +xy%

2 dy
=50+ Sy ——
& f Byt

If p atidd o are positive real mambers such that p2
+ |:12 =1, then the marimm vaue of (p+ o) is

1 1
@ =z W = © & W2

&tower gands atthe centre of a ciroular patk. &
atidB are taro poitts on the boundary of the park
such that AR (= &) subtends an angle of 60° at
the foot of the towrer, and the angle of elesation
of the top of the tower from & or B 12 30°. The

height of the towrer is
) a3

(@) alef3
(6 Zaiy3 (d Zadd.

The s of the series

Doy Mo+ 20— Mo+

- + ﬂﬂcm 15

@ 0 ® g
20 lzuc

() gy, (4 w0

The normal to a cwve at Plx, 3 meets the x-
axis at 5 If the distance of G from the originis
twice the abscigsa of P, thenithe ourve is a
(a] circle (H Ioperbola
(c1  ellipse (di parabola.
If|z+ 4] = 3, then the maximum value of
|z+1]1s

(b 0O (ch 10

(4 6 (c) 4



