TARGET COURSE FOR lIT-JEE

(For Class XIl Appearing / Pass Students)

[Time:03:00 Hrs.] [Maximum Marks : 270]

INSTRUCTIONS TO CANDIDATES

1.  Attempt all questions.
2. The question paper has Three sections viz. Physics, Chemistry, & Mathematics.
3. Each section consists of following sections :

(a) Short write ups followed by Objective Questions.

(b) Objective Questions not based on write ups.

4. Four alternatives have been given with each of the objective questions. You have to select
the single correct alternative. Each correct answer carries three marks.

5. There is No negative marking and no deduction will be made for WRONG attempt.

6. The answer sheet is supplied with this question paper and you are advised to indicate your answer on this Answer
Sheet only.

7. Rough work should be done only on the blank spaces provided. Extra paper will not be supplied.
8.  Logarithm table will not be supplied. Use of calculators, slide rule is not permitted.

9. There are different types of questions, you will find special direction for each set of questions. Be sure you have
understood the direction before attempting to answer any question.

10. Do not spend too much time on questions that are difficult for you. Go on the other questions and come back to the
difficult ones later.

11. Before you start marking your answer, write your Name at the top of the answer sheet.

12. Do not help your neighbour in your own interest.
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= TARGET COURSE FOR IIT-JEE

] SAMPLE TEST PAPER =
PART : 1 PHYSICS

Each correct answer carries three marks.

Passage 1.(Q.No. 1 to 5)

Q.1

Q.2

Solids and liquids both expand on heating. The density
of substance decreases on expanding according to the
relation—
_ P1

P27 1T - T
where p; — density at T,

p, — density at T,
v — coeff. of volume expansion of substances
when a solid is submerged in a liquid, liquid exerts an
upward force on solid which is equal to the weight of
liquid displaced by submerged part of solid.
Solid will float or sink depends on relative densities of
solid and liquid.
A cubical block of solid floats in a liquid with half of its
volume submerged in liquid as shown in figure (at
temperature T)

ag — coeff. of linear expansion of solid
¥ — coeff. of volume expansion of liquid
pg — density of solid at temp. T

pp — density of liquid at temp. T

The relation between densities of solid and liquid at Q.1
temperature T is

(@) pg = 2pp, (b) pg = (1/12)p,

(¢) pg = PL (d) pg = (1/4)py,

Assuming normal behaviour of solids and Q.2

liquids , If temperature of system increases, then
fraction of solid submerged in liquid
(a) increases (b) decreases

(c) remains the same (d)inadequate information

Space for Rough Work

TS AL IR B 3 37 fraiRa 7
IEier 1.(W. A 1A 5)

37 UG &q <rell 91e el IR gATRG B & | wRd B iR
ueref BT geic foret Taaeer B AR BA T &-

_ P1
P27 YT, - Ty)

1o

p; —> T, Raaa

p, = T, TR et

Y — UgTef BT 3R AR IO

o1 faeft 3t bt fepeft g 3 garen SiraT B, A g9 O W SHWR @t
31k U FeT omal & off o & g3 U 19T 1T &2 I &9 &
HIR & TSR BIAT & | SRA 9T AT FIOM, IS ORA G &9 B 3MUTeTH
gefedl TR feref e &

1 3 2eIlU SIAR 3 T U well wiics ga 3 FalaT offel UR
31UeT 3T 3MTIdel & ATl SR & (a1 T uR)

Olg — BT BT I TAR IYoTich
Y, — &d T TIdel YAR IJYvlich
pg — a1a T U2 S BT Heled
pp = a9 T W= &q &1 geicd

arg T g oidAl @ gal @ welcdl & dlg FFa el
BT —

(a) Pszsz
(©) Ps=PL

(b) Ps = (1/2)PL
(d Pg = (1/4)PL

S Ud & b ATHI e DI &A1l 3 I U Al Aol Bl
dTy FedT & df Ok &1 &d 3 §I U HI0T T 37eT —

(a) T¢ ST B (b) T ST &

(c) T w1 B (d) Fen 3ata @
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Q.3 If fraction submerged does not change on increasing
temperature the relation between y; and og is
(a) v, = 30g (b) v = 204
(c) v = 4ag (d) v = (3/2)ag

Q.4  If the depth of the block submerged in the liquid does
not change on increasing temperature then
(@) v = 20 (b) v, = 30
() v = (3/2)ay (d) v, = (4/3)0

Q.5 Assume block does not expand on heating. The
temperature at which the block just begins to sink in

liquid is—

L A
@ T+ OY T+ 2y

2

< i
(c)T+YL (d)T+2

Each correct answer carries three marks.

Passage 2. (Q.No. 6 to 10)
In the diagram (given below), the broken lines represent
the paths followed by particles W, X, Y and Z respectively

through the constant field E. The numbers below the
field represent meters.

A

A

T 2§ b
Q.6  Ifthe particles begin and end at rest, and all are positively
charged, the same amount of work was done on which
particles ?
(a) Wand Y (b) W, Y and Z
(c) Yand Z (W, X, Y and Z

Q.7 If all particles started from rest, and all are positively
charged, which particles must have been acted upon by
a force other than that produced by the electric field ?
() Wand Y (b) X and Z
(¢)X,Y and Z (W, X, Y and Z

Space for Rough Work

Q.3 It aTv Tger U= gAY o 9T T aier sruRafda Wy @

g B ol Haweel B —
(a) v, =30g (b) v =20y
(©) v, = 4og (d) v, =32)og
Q.4 AU T U2 AT ga 3 FAY I Al B &S ufafeda sret
It 8, ar —
(@) vy =20 (b) vy =30y
(©) v, =(3/2)0 (d) v, = (4/3)0y

Q.5 &g difge 5 ard ®H3d Uz saAre gaArzg ol
21T | 98 A, forRT W it ga 3 S el Y BT &, BN

1 1
(a)T+I (b)T+E
T+£ dT+Y—L
© T+ o () T+ 5
U AL IR & 3 31 ereriRa 3

IETier 2.(9. A. 6 A 10)

= gt o ey #, gt g2 R0 foraa &5 E & A W,
X,Y @ Z ol gRI JeT 91 URl} bl ek hedt & | & B

o & 918 FTATY Hiew B T Bt
R il E

ix
N RS ’ P —— W ...........
P —— >

z R
: : : : :
0 1 2 3 4 (metre)

Q.6 Tt P RRreTERr A URFH Bld & Ud feRmeawRn w &
AT B & U Aaft Bl At B, dr fbet ol U FaATe

B feper arm ?
(@Waany b)yW,YaarZ
(c)YdaarZ (W, X, YaarZ

Q.7 afe Fsft ol & fqzremazen & yresr fpar qem Fsft
gerafdtd 2, ar PHrerd Hut IR fRa & B gRI 3 I B
37CTTdT Ueb 37ed It IR Blelr =nfauy ?

(@Waany (b)XdenzZ
©X,Yderz W, X,Yderz
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Q.8 If the particles are positively charged, which particles .8
increased their electric potential energy ?

(a) X and Z

(b) Y and Z

(o)W, X, Y and Z

(d) Since the electric field is constant, none of the
particles increased their electric potential energy

Q.9 Suppose particle Z has a charge of +2 C, and it begins Q.9
and ends at rest. If E is 5 N/C, how much work is done
on particle Z in moving it very slowly ?
(a)10J (b)207J ()40 (d)801J
Q.10 Suppose that the field strength E is 10 N/C and particle
Y has a charge of —10 C. When particle Y is released Q.10
from rest, it follows the path as shown and accelerates to
a velocity of 10 m/s. What is the mass of particle Y ?
() 1 kg (b) 2 kg () 3 kg (d) 4 kg

Following Questions are not based on passage :

afe BT eramafdE &, a1 Bl wvit @t faga Rafaer ot

Iig g8 ?

(a) XdanzZ

b)YaanZz

W, X, YdaenZ

(d) 3f% Targga & forwra 8, 3ra: fmht off o1 oY g Rearfere
FHott # gl o1& g3

1 ehfSte 76 Z o1 uR amader +2 C 8, Ud ¥s frrerazen 3

& ureer g feRmaTawen T AT glar & 1 afe E, SN/CR, ar

7 &Y U3 febetelt 1t fobam o B, afe g2 -ty faenfa

BT ST ?

() 107 (b) 207 ()40 ] (d) 80 J

&l ehifote Teb & diaar E, 10 N/C' & qerr Y o1 UR 31raer —

10C? |o1a Y bl RRTATa== A ISl ofidT & af I8 R o

T T 37T HAT & T 10 m/s B J9T acb v Bl & |'Y

BT BT ST T & 2

(@) 1 kg (b) 2 kg (c) 3 kg (d) 4 kg

(Each correct answer carries three marks) forzer a1 JTETior U 3menfia w7Et 2 :
Q.11 Block A is placed on block B, |T|_>P (8% A IR B 3 3 fereriia &) |T|—>P
i A =ifs B U= 33 §3n &,

whose mass is greater than that Q.11
of A. There is friction between B
the blocks, while the ground is 777/
smooth. A horizontal force P,

increasing linearly with time begins to act on A. The
accelerations a; and a, of A and B respectively are plotted
against time (t). Choose the correct graph—

a, & a a,
a) b B/ %2 (/3 ()| a)%
a, a, a,

aZ
t t t

Q.12 In the figure the ball A is released from
rest when the spring is at its natural
(unstretched) length. For the block B, of
mass M to leave contact with the ground
at some stage, the minimum mass of A
must be —

(a) 2M (b) M
M
(© 5

Q.12

(d) a function of M and force constant of the spring
Space for Rough Work

ST cdHT A A 3185 B
qrell st & FeF awvr &, w@ts /7
Rrepelt Gialer & oA R & B

U At gt P I & A1 Wias U A Fedm g3, A W

B BT MR FHIAT &1 A T B B 01 oA a, T ay DY
AR (1) B AT 3RFFra o o= 31 IJ& s @1 glery —

é/i (b)\V © Py % (@

uzﬁf?ri%a:ﬁ aﬁaAaﬁﬁensmenﬁagr
ST & ot Ryer 3P ardfae oeas )R
21 BN sraven & B sl foTeT gedaTe
M3, @1 wefta Bisel & fau A &1 geras
SRIHAT BIOT-

(a)2M (b)M

M
© 5
(d) M @ N1 & @ ferdics &1 U wetel
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Q.13

Q.14

Q.15

Q.16

Q.17

In the figure, the blocks are of P Q.13

equal mass. The pulley is fixed.
In the position shown, A moves
down with a speed u and vy =
the speed of B—

(a) The downward acceleration
of A is equal in magnitude to the horizontal
acceleration of B

(b) vg = u cos 6

(c) vg = w/cos 6

(d) None of these

An aeroplane flying at a constant speed releases a bomb. Q.14

As the bomb drops away from the aeroplane—

(a) it will always be vertically below the aeroplane

(b) it will always be vertically below the aeroplane only
if the aeroplane was flying horizontally

(c) it will always be verticelly below the aeroplane only
if the aeroplane was flying at angle of 45° to the
horizontal

(d) it will gradually fall behind the aeroplane if the
aeroplane was flying horizontally

Q.15

A uniform chain of mass m hangs from a light pulley, with

unequal lengths of the chain hanging from the two sides

of the pulley. The force exerted by the moving chain on

the pulley is —

(a) mg

(b) > mg

(c) <mg

(d) either (b) or (c) depending on the acceleration of the
chain

Q.16

If water at 0°C, kept in a container with an open top, is
placed in a large evacuated chamber —

(a) all the water will vaporize

(b) all the water will freeze

(c) part of the water will vaporize and the rest will freeze

(d) ice, water and water vapour will be formed and reach
equilibrium at the triple point

In a vertical U-tube containing a liquid, the two arms are
maintained at different temperatures, t; & t,. The liquid columns
in the two arms have heights ¢; & ¢, respectively. The
coefficient of volume expansion of the liquid is equal to —

Q.17

Space for Rough Work

o1 3, seifeh! & geIeTel JAT & |
fireett e 21 fems ord Rarfar &,
A SR #) 3R u AT A ST & T
vg = B @I et qa-

(a) A &I =g Bt 30T @I BT
ufdaTor B & et cvor & sRiee 8o

(b) vg =ucos 6

(c) vg =u/cos ©

(d) o9t & PIS et

U &dT1$ Sielel forrd darer 3 35T §3iT U I Bisal & | oid

T, STEre A BIST ol & daf —

(a) TE Ted STaTSl A JedterT s @ar |

(b) IE STETe A Heater o Bact aefl o Afe srarer Afest
U A 35 W B

(c) B STeTeT A Heater o daer dafl @ afe ware afersr
A 45° B PV UT 35 @ &

(d) My-ef¥ &ars srere & i Bronm afe Semw fas su A
35 @ B

m ERHAS B Th THTS el Ub ol [oRelt A T UBR
e T 2 b Rrelt & Sl vt 99 @t 3ree deast
ded W 8| I FH! g3 Il GRT RRelt U O oI et
Bl —

(a)mg

(b)>mg

(c)<mg

(d) m ar (b) AT () I B @O R ferafz

af& 0°C Uz uTelt, & USH Fol US & I/ g3 &, Al T8 TP

wg feratfera urr 3 T oer B, ar —

(a) JFget UTeht aTiud & S

(b) FFqut ureft e SO

(c) BB UTell aIyd &1 SIRI9N U4 919 Sfd Sual

(d) I, uTelt TF SieT arsg Feior den e fareg uR AreRmaRan
F 31 SR |

U 3eater U-aeht 3 ga o1 2, ST ofof3il bl 37ctor-31efol

dmg t, dT t, U AT ST 8, &G A Bl AUl aral

TSIl 3 HeALT: L TAT L, 3, & BT RIS YA YT SHoM—
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Q.18

Q.19

Q.20

t
Nk | ,E
1
/l

s Y
l4—ty Gty
@ ot it ®) 7t "oty
€1+€2 . €1+€2
© Tt o4ty @ 7ty + 6t

A horizontal cylinder has two
sections of unequal cross-
sections, in which two
pistons can move freely. The
pistons are joined by a string. EXEELN
Some gas is trapped between the pistons. If this gas is
heated, the pistons will —

(a) move to the left

(b) move to the right

(c) remain stationary

(d) either (a) or (b) depending on the inital pressure of

the gas

A spherical shell is cut into two pieces
along a chord as shown in figure.For the
points P & Q. Gravitational field intensity
I related as :

(a) Ip > Io
©Ip=15=0

(b) Ip < Io
(d) Ip=14#0

A hemispherical bowl of radius R is set rotating about its
axis of symmetry. A small body is kept in the bowl rotates
with the bowl without slipping on its surface. If radius
through the body makes with the axis an angle 6 &
assuming that the surface of the bowl is smooth the angular
velocity with which the bowl is rotating is given by—

(@) geoso (b) Vgcose
g 9
(C) Rcos6 (d) RCOSO

Q.18

Q.19

Q.20

Space for Rough Work

0 -1, l4—1o
@ Tttt ®) =1t

€1+€2 . €1+€2
©) ot + 4ty @ 7t + 5t

v Afas Rever & sraamer
31U BIE B a1 vs & | forersd
31 s gaa wu A g B
ABd 21 fRed v S g
3 g0 2| fiReal & 7iew B8
37 o7 1 T 37 1 ovat e oY A Rt —
(a) It 3R arfer wiar

(b) EFeft 3R arfer war

(c) Rer &ar

(d) (a) = (b), 3T B URFeTH a1a wR foralz

U ONeiiy SBieT B Th ofiar & srgfaer ar
Hel A Frar ofT 3| o #F R sigame
fregaii P a Q & 1w aedtar &yt cfferar 13
foTE Seweer B
(a)IP>IQ

(©Tp =1y =0

® Ip <1
() Ip=1I#0

R BIoaT &1 Wb 3gollelblR RATell SHBT HAATHIT 3187 B
AT YuleT B2 T 2 | UF BT A v B @1l 3 337 7rr &
S =TSt @ AdE WR e hae wier @ ey guia we @R |
afe fros 3 et g3 Browm s1e1 & AT BIoT 6 T & Forr T8
HT gU b =Imel 3 Ade el 3, @Iel & goler &1 Brof
Jar Brar —

(a) gcoso (b) gcoso
9 9
(C) Rcos6 (d) R coso
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Q.1

Q.22

Q.23

Q.24

Q.25

The load extension curves for two wires is shown in
figure. If the dimensions of the two

wires is the same then the Young A
modulus is — - B
(a) greater for A 8

(b) greater for B -

(c) equal for A & B extension

(d) none of the above

A sound source of frequency 170 Hz is placed near a
wall. A man walking from the source towards the wall
finds that there is periodic rise and fall of sound intensity.
If the speed of sound in air is 340 m/sec, the distance
separating the two adjacent positions of min. intensity is

(a)(1/2)m (b) (3/2)m
(¢)Im (d)2m

A spring-block system undergoes vertical oscillation
above a large horizontal metal sheet with uniform positive
charge. The time period of the oscillation is T. If the
block is given a charge Q, its time period of oscillation
will be —

()T
(b)>T

T

(d) > T if Q is positive and < T if Q is negative.

A capacitor of capacitance C is charged to a potential
difference V from a cell and then disconnected from it. A
charge + Q is now given to its positive plate. The potential
difference across the capacitor is now —

() V ®V+%
Q Q
©V+ 5o (d V- g, ifv<cy

The wire loop formed by joining two semicircular sections
of radii R; & R,, and centre C, carries a current I, as
shown. The magnetic field at C has magnitude —

R\R,
Cc

Q.21

Q.22

Q.23

Q.24

Q.25

Space for Rough Work

3 dRi B U 91R vd fazamor a6 R & e o & wfe
et ARt A GG nBR AT & d Har Urics g —

(a) A & foru arferes A
(b) B a feru aifers o B
(c) AT B g Famer 3
(d) gordt A I =Tl

extension

170 Hz 3mgfer @1 U eafer THid U daR & Urd 3301 & | Td
¥ daR @ 3R F1aT g3 @fd eafer @ diear 3 snadt 3aR
Tgra Ufard e & | Afe eafer & arg & arer 340 m/sec &,
ReTae dtardT @ aF ferdpeas Refat & wer gt gof -

(a) (12) m (b) (3/2) m
(c) Im (d) 2m
U Ro-wiied a5 U a8 afcs Afde e & B

FHeater dctel BT & | ©ic UL Ub AT eJellcHb 3TN & |
alcTel @ 3Mddclicr T & | Al acifed & Q 3mder =m oy

A SleTdl BT 3Tad BleT &l SN —

@T E
(b)>T

@<

(d) > T afe Q erelicwie & 3R < T afe Q koM &

enfRar C &1 wes Fenfsr ve It g1 V [erdreaz a6 3mafsa
fpar SitaT @ 3T T Ae &t sar fear siar @ sHet
€1TIcHDb I I 3@ a9l + Q o oirar 21 Fefy w3/
farsrareae grom —

(a) V @v+%

2C
31 IrggaeR JvEl, foreast Breemd R, a R, €, &1 sisar Uh
AR T[T Il AT 8, 396! dew C & U I8 fsr 3 qeriu vy
TR a1 [ 33ar &1 C R gaaas &3 &1 ufaror gom —

Q
() V + & V- Z.ifv<cy

RV R
Cc
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pol( 1 1 pol( 1 1
@ 7 [R1+R2] (b) 7 [R1+R2]
olf 1 _ 1 olf 1. _ 1
(©) 2[1 RZJ (d 4[R1 RZJ

Q.26

Q.26 An electron with K.E = EeV collides with a hydrogen

atom in the ground state. The collision will be elastic—
(a) for all values of E

(b) for E < 10.2 eV

(c) for E < 13.6 eV

(d) only for E < 3.4 eV

Q.27 Q.27

A particle with a specific charge s is fired with a speed
v towards a wall at a distance d, perpendicular to the
wall. What minimum magnetic field must exist in this
region for the particle not to hit the wall ?

(a) v/sd (b) 2v/sd

(c) v/2sd (d) v/4sd

A uniform rod of mass m and length ¢ rotates in a
horizontal plane with an angular velocity ® about a
vertical axis passing through one end. The tension in the
rod at a distance x from the axis is —

Q.28 Q.28

2
®) 5 ! e X

(a) —mmx ;

1-2

1 2
; (&) 5 m[2 = 7]

2

The relation between the polarizing angle 6, and the
critical angle (8,) is —

(c) —mco (
Q.29 Q.29

(b) 6p = cot!(sin 0,)
(d) all of the above

(a) 6p = tan~1(cosec 0.)
— il
(c) 8, = sin™'(cot 8p)

030 Q.30

For a stationary wave

X
y = 4 sin (go]cos (96 @ 1)

where y and x are in cm and t is in sec, the distance between
node and the next antinode is —

(@) 7.5 em (b) 15 cm
(c)22.5cm (d) 30 cm

Space for Rough Work

Bolf 1 1 Bolf 1 1
@ 7 (R1+R2) (b) 74 (R1 Rz)
Bol( 1 1 Bol( 11
© 7 (R1 Rz) (d) 74 [R1 RZJ

U Solel foriet atfaret Foit K.E = EeV &, erggistel Uy 3
IHDB AT 3TARAT I THAT & | BT YR Bdf—

(a) E & Taft A1t & forw

(b)E<10.2¢eV & forw

(c)Baet E < 13.6 eV forw

(d)BaeT E<3.4 eV & forw

U BT e fafere amaer s 8, d gt R Rerd v dar 3t
302, AR & credaq v dTeT A BisT oldT 8 | $ &5 3 fopdet
AqH FIAPIT &3 Bl AIfEe, oA 6 v dar 3 =1
T TD ?

(a) v/sd (b) 2v/sd

(c) v/2sd (d) v/4sd

m ST T ( TS Bl Ueh AT B8 $AD U [ A et
&S U oed 3187 B A1l i Ao1 o F AT dt #F gofer
Ht &1 3787 A X g U BS A g glen—

(a) - mw?x

(c) % mw2/ (1—%J

¢aCT BV O, T THifcb BIVT (0,) F FTeE BN —
(b) 6p = cot”(sin 0,)
(d) 3R Taft

2
@ 53m (2

(a) 6p= tan~!(cosec 0.)
(c) 6, = sin~!(cot 0p)

Ueh 3TYINHT 9T Bl THIBIOT &

y =4 sin [30 Jcos 96 t)

TETy a x et H gant, Jwvs # B | et qom 3m0Ter WU

B AT T Bl —
(a) 7.5 cm (b) 15 cm
(¢)22.5cm (d)30cm
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PART : 2 CHEMISTRY

Each correct answer carries three marks.

Passage 1.(Q.No. 1 to 5)

Q.1

Q.2

Q.3

Q4

Real gases deviate from ideal behaviour and do not obey
ideal gas laws at all temperatures and pressures. The
deviation is observed at low temperature and high
pressure. Deviation of real gas from ideal behaviour is
expressed in terms of compressibility factor (z), which is
mathematically expressed by relation (PV/nRT). Vander
waal applied volume correction and pressure correction
to the ideal gas equation PV=nRT and developed the
an?
equation of state for real gas as : (P+7](an) =

nRT

The value of constant 'a' gives the idea of the magnitude
of attractive forces between the molecules of the gas. Its
units are atm L2 mol~2. The constant 'b' is called co—
volume or excluded volume per mol of a gas. Its units are
litre mol~!.

1 mole of SO, occupies a volume of 350 mL at 300 K and
50 atm pressure. What is the compressibility factor of the

gas ?
(a) 0.711 (b) 0.211
(c) 0.03 (d) None of these

The pressure exerted by 8.5g of ammonia (NH;)
contained in 0.5L vessel at 300 K is. (Given for ammonia
a = 4.0 atm L? mol2, b = 0.036L mol™"

(a) 15.21 atm (b) 21.51 atm
(c) 10.15 atm (d) 5.15 atm

The relationship between P, V- and T is —
(a) PV = RT¢ (b) PV = 3RT

3 3
(c) PcVe = 5 RT. (d) PV = 8 RT.
Van der Waal constants a,b are related with .......... and

................. respectively.

(a) attractive force and bond energy of molecules
(b) volume and repulsive forces

(c) shape and repulsive forces
(d) attractive force and volume

yee J& 3T B 3 i fraiRa 2

e 1.(9. A. 1A 5)

Q.1

Q.2

Q3

Q4

Space for Rough Work

arediae I aneel Sraer A faaferd grdY @ dem Jeft ama den
a1E Uz 3reel A AT &1 utetel S&t Bl &1 B arg e
3= 1 WR fererer Ufera erar & | areafdes 31 & 3reel @aEr
¥ faaerer B FeftgdT Iunics (), B Ut F T B & oy
afTelier U A (PV/nRT) Aeaeer gRT Ui &d & | aresare
o 3meel I Fefibeor PV = nRT & 3iRIcder ALMed derm e
Heneret 3mATUA fepm derm arafaes 3 & foTu srazer Jefiaor

an®
& P+7 (V-nb) =nRT

forrdion 'a' 3T 33T & FeT ITBYT T BT URATT AT B
AP b1S atm L2 mol 2 2 | Rrardies 'b' 3 @1 ufey et we
3Mrdel AT afSfa 3mrdel (co—volume or excluded volume)

HEATAT & | SAP! SHTS ciie AT | B

300 K @& 50 atm &&= 1 #iet SO, , 350 mL 37Treet Selt & |

T B AFfETAT IUTiH FAT & ?
(a) 0.711 (b) 0.211
(c) 0.03 (d) STt & IS @

300 K9z 0.5L urst & 8.5 g ar&Atferar (NH ;) g1 3Rifud g
21 (= oram @ sraiferm & 7w a = 4.0 atm L?mol 2,
b=0.036L mol ")
(a) 15.21 atm
(c) 10.15 atm

(b) 21.51 atm
(d) 5.15 atm

Pe, Vo T T & He Aawee & —

3 3

5 8
dles dTcT foadice a,b el .......... TAT oo F
Faateerd B
(a) STHYT TET qT 3T BT Toer ol
(b) 3mder derm ufmr et
(c) 3TBTR derm ufessor get

(d) 3TeBeoT TS Ferr 3TIde
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Q5

Al relatively high pressure, for 1 mole of a gas van der
Waal's equation reduces to —

(a) PV = RT (b) PV = RT —a/V
(c) PV = RT + Pb (d) PV = RT — a/V?

Each correct answer carries three marks.

Passage 2. (Q.No. 6 to 10)

Q.6

There are two types of ethers. One is epoxide (oxirane)

and another one is crown ether. Epoxides are cyclic ethers
~ -

. . c—CL . .

in which three membered /\O/ ring is present.

Ethylene oxide (oxirane) is the most important member
of this class. Epoxide is a poisonous, flammable gas.
Like other ethers an epoxide is converted by acid into
protonated epoxide which can then undergo attack by
any nucleophilic reagent.

Lol 1 |1

—C—C— = —C—C— ¥ _c—Cc—+H
% T Nof |
it OH OH
H Glycol

So it has the tendency to open up the ring, the oxygen
combines with the reactive hydrogen of various
compounds forming a hydroxy compound. Another one
is crown ether. The crown ethers are heterocyclic poly—
ethers usually with at least four oxygen atoms. These are
called crown ethers because they have crown like shape.
Their name consists of two numbers. The first of the two
numbers is the total number of atoms in the ring the
second is number of oxygen atoms.

O @)

(

NI
[12] Crown-4

Crown ethers have the ability of forming complexes with
positive ions like Na*, K* and Li".

C\Hz_/CHz + LiAlH, — (A), (A) is

O
(a) CH;CHO (b) CH;CH,OH
(¢) CH,=CH, (d) CH,0OH-CH,OH

Q5 JorlicH®d U A 3| 7@ W 1 A & | At & forw, areswarer
TAHBIT & —
(a) PV =RT (b) PV =RT —a/V
(c) PV =RT + Pb (d) PV =RT —a/V?

9eiE e 36T B 3 30 foreifea &

Q.6

Space for Rough Work

IrETier 2.(9. A. 6 3 10)

TET & UPR B TR & | Uh SUTATSS (3MRAeT) dar gar
I3l SR | SUTRATSS THIY 2R & foreral die Fex=i aer
~ -
/C\E‘}\ suftera 3, vftrcher sifqerss (sradfiie) gae
FAEAYUl AR & | FUGATSS U fawnad, sacterefie 3T 21
TR ZeR B AATS &t SUITFATSS, 33T gIRT Wiekehidpd SUTFRATSS
# uRafda & orar 2 oy ur anfdres e ifdrepdes ameperor
BT ABT & |
B et

0 O OH OH

H Glycol

AT ST T BT Jetel B Upfer B | 3iferiierE, fafdesr
ATt F foramelier ETsgIore A Je oIt & daT Uh aTsgiaRit
Af1E TeTd B | TIR B3 TR B | B3 e [qwa T
Ufcliger: 3 ArTera: foferdt &1 A B IR 3ifRiiole Uy
B 2 1 Y 13T $eR SATAU FaeTd & i Ag HI3eT dt aE
3MMPIR A 2 | Selp ol & a1 AT aidt & 18 &7 A uael,
aerer 3 IuRera geT AT @Bt FBAT B Ferr g sifRitere
TRATI3T @ HSAT R |

EO @)
O\_/OJ
[12] Crown-4

H13eT 3R A Na', K" der Li* & 2mer fiver &2 Jiqger aetmer &1
Areet & |

C\Hz—/CHz +LiAIH;—> (A), (A)E

0
(a) CH,CHO (b) CH,CH,OH
(c) CHy=CH, (d) CH,OH-CH,OH
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CH3;ONa .
Q.7 CH—CH, —/—— X, X 1S — CH.—CH CH;ONa _
o CH,OH Q.7 \20 7 onon 0 © X%
(a) (I)CH3 (b) CH,~CH,OH OCH,
a _
CH, — CH,OH I (a) |CH CH.OH (b) CH,~CH,OH
2—Lhy
(c) CH;CH,OH (d) None of these .
() CH;CH,OH () =3 F B &
Q.8 In the given reaction CH,—CH—CH, —1)CHsMgBr, Q.8 afufsamr CH,—CH—CH, —(CHMIBr vy 35
N~/ (ii)HOH/H* N~/ (i)HOH/H*
o [X] o - o
[X] will be —
(2) CH, — CH— CH,OH
(a) CH; —CH-CH,OH |
CHj,
(b) CH; —CH-CH, —CHj,4
(b) CH; —CH-CH, —CHj,4 |
| OH
OH
OH
T '
(¢) CH;-C-CH
(c) CHy —C—CH, ’ ’
(d) CHy—CH = CH,
(d) CH;~CH = CH,
Q.9  Which of the following is correctly matched ? Q9 forgat & A Sreran JE FaHferd & ?
CH, lCHs
| -
(2) CH, —CH, —O—~C—CH, HOH/H' | (2) CHy —CH, —O—C—CH, HOH/H' g |
CH, CH,
(b) CH,—CH—CH, _HOH/H'" g ] (b) CH,—CH—CH, _HOH/H" g ]
o/ o A CH, O/ CH,OH
(¢) CH—CH—CH, <2228, 5 (¢) CH—CH—CH, === S\2
9] O
(d) all are correct (d) 3 At & B
Q.10 Select the correct statement (s) about crown ether Q.10 wI3el SR [18] — B3l — 6 B T Tt perell b1 TIT BT
[18] - crown — 6 (1) I U T dichiger &
(1) It is a cyclic polyether (2) T& Bt 18 UTATY T &
(2) It has total 18 atoms 3)=E 12 Pprate THATY] AT 3
(3) It has 12 carbon atoms (4) T8 6 sifeRitoTe UZATY TIaT &
4) It h t
4) as 6 oxygen atoms (a)3 | (b) 1234
(a) only 1 (b) 1,2,3 and 4 (c) 273 d N
(c) 2 and 3 (d) only 2 ¢ ) B
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Following Questions are not based on passage : feraer gear arerier g menf3a =&t 2 :
(Each correct answer carries three marks) (I&b T& I B 3 3i FererfRa ?)
Q.11 Consider the following compounds Q.11 fore=t APl BT raciicher BIIU
X ° N O
wislels wisle®
N NT SN N N NT SN N
|
H ||_| H H |I_| H
(1) (2) (3) (4) (1) 2 ©) (4)
order of basicity of these compounds in decreasing order 3o BT B &MRBAT BT TSAT F3HT B & —
is — (a)4>1>2>3 (b)1>3>4>2
(a4>1>2>3 ®1>3>4>2 (©)2>3>4>1 d1>3>2>4
(c)2>3>4>1 d1>3>2>4
Q.12 Consider the following carbanions Q.12 Rt HrEHvIRIET BT raciice AT

o
o HsCO@CHz (1) H3CO—@—CH2
o®o ®
(an) ozN—@—CHz ) OZN—@—CHZ
(..). ®
(1) @_CHz (1) @—CH2
(-). ®
1V) H30@0H2 av) Hﬁ—@—CHZ

Correct decreasing order of stability is — Zenfred &1 gedr g3l T B B —

(a)H>HI>IV>I (b)IH>IV>I>H (a)H>IH>IV>I (b)HI>IV>I>H

(©)IV>1>1I>11I dI>1T>11>1V ) IV>I>1I>11 (DI>T>1U1>1V
Q.13 In the given reaction : Q.13 arfdfgper

Cu,Cl Cu,Cl .

CH;C=C-H —>NI-74CT [X] CH;-C=C-H —>N§4CT [X] &

[X] will be — [X] &rem —

(a) CH;C=C-Cu (a) CH;C=C-Cu

(b) CH3;-C=C-C=C-CH;4 (b) CH;—C=C-C=C-CH,4

(¢) CH;~CH=CH-C=C-CH,4 (c) CH;~CH=CH-C=C-CH,4

(d) CH,=C=CH, (d) CH,=C=CH,
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Q.14 In the given reaction
O O

CGHS —C—C—C6H5 (i)CH3;MgBr(excess)

(iyHOH/H*

Product,

Product will be —
OH OH

(a) CgHs —C|:—|C—C6H5
ch, M,
OHO

(b) CsHs—Cli—yi—CeHs
CH,4

(¢) CcHsCOOH

(d) CgH;CHOH — CHOH — C¢H

Q.15 In the reaction sequence :

Q.14 & arg arfarfeman 3

0O
Il

CeHs —C—C—Cg4H; (1)CH3MgBr (excess)

(ilHOH/H*

3dre,

3cTE BT —

OH OH

||

(a) CgHs —C —C —CqgHs
||
CHs CH,

OH O
|l

(b) C4Hg —C—C —CgHs
|
CH,

(c) C4HsCOOH

(d) CgH;CHOH — CHOH — C,Hs

Q.15 foreer aifdrfesar et o -

CGHSCHO NHZOAH/H [X] P,05 /A [Y] H,O/H [Z]

CoHgCHO—NHOHIH' yr  POSIA 1y HOM' 1y
A
[X], [Y], and [Z] respectively be — [X]. [Y], qaT [Z] seever: & —
(a) C,HsCH = N-OH, C(H,CN, C,H,COOH () CgHsCH = N-OH, CgH;CN, CgH;COOH
(6) CgH,CH = NOH , C_H,COOH, C,H.CONH, (¢) CgHg~CH = NOH , C,H,COOH, C H CONH,
(d) CgHs-CH = NOH, CgH,COOH, C(H,CN (d) CgHs~CH = NOH, C4H;COOH, CoH;CN
Q.16 Tautomerism is not exhibited by — Q.16 &r yefdfer oret el & -

o e 0« O e

o 0 O o)
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Q.17 UH 3T A &1 AT g Tel, B b1 3men 2 | e feifdaa arg w

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Molar mass of a certain gas A is half that of B. If r.m.s.
speed of molecules of A at certain temperature is 200
ms~!. The r.m.s speed of B at the temperature half of
that of A will be —

(a) same (b) 100 ms™!

(c) 300 ms! (d) 400 ms!
Oxidation number of sulphur in H,SO4 is —
(a) +2 (b) +4

(c) +8 (d) +6

The half life of a first order reaction A — B + C is 10
minutes. The concentration of A would be reduced to
10% of the original concentration is

(b) 90 minutes
(d) 70 minutes

(a) 10 minutes
(c) 33 minutes

IUPAC name of the compound

(a) 8—methyl Bicyclo [4.3.0] nonane
(b) 4—methyl Bicyclo [4.0.3] nonane
(c) 2—methyl Bicyclo [4.3.0] nonane
(d) None of these

AH  bustion ©f NHj3 and H, gases are 9.06 Kcal and
68.9 Kcal respectively. AHg ... of ammonia in Kcal
mol ! is —
(a) +94.3

(c) -112.3

(b) + 112.3
(d) —94.3

On the basis of information available from the reaction
%A' + 02—) §A|203

; AG =827 KJ mol ! of O,. The minimum emf required
to carry out electrolysis of Al,O; is

(F = 96500 C mol™)

(a)856V (b)2.14V (c)428V (d)642V

If the solubility of lithium sodium hexafluoro aluminate
Li;Na;(AlF), is 'S' mol It™! its solubility product is
equal to —
(a) S8 (b) 1288

(c) 18S8 (d) 291688

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Space for Rough Work

3rop3it T gof ATer A7eT 99T 200 ms! & A A 39 AT W B H
qof ATET FeT a1 AT BT —

(a) TS (b) 100 ms~!
(c) 300 ms™! (d) 400 ms™!
H,S0; 3 Ach B 3MeRficmor Az & —
(a) +2 (b) +4
(c)+8 (d) +6

v Bife aifdferar A — B+ C @t i 3mg 10 e 21 A @t
Alesdl, dr¥diD Alegdl A 10% b Tedt 2

(a) 10 farere (b) 90 Rrere

(c) 33 Prere (d) 70 free

ANfores @1 ITUPAC =1 2

ra@

(a) 8-APrct arATSIA [4.3.0] SHferer
(b) 4-AfreT arsaTRAR [4.0.3] dfae
(c) 2-FfreT argaTsTET [4.3.0] dfae
(d) Sotet ¥ pIg et

NH; dar H, 3 & fofe AH,_, sperer: 9.06 Kcal dar 68.9
Kcal 81 Kcal mol™! 3 arfiferar &8t AHg ¢, 3 —

(a) +94.3 (b)+112.3

(c)-112. (d)-94.3
4 2

STFQ-T%I')_QT EA'-’-Oz% §A|203

BT 3IU@sel  JAATIHT P TR WX O, BI
; AG = -827 KJ mol™! 31 AL,O; & fid sivmea & fow
3NALTD RITaH I aTEd It & |

(F =96500 C mol™")
(a)856V  (b)2.14V

(©)428V  (d)642V

afE ofifrrer AfEes o wiRr vegfere LisNay(AlF), @t
faerrar 'S' et ofiecz ! % dr g3 fckd Jpureihet SRIER & —
(a) S® (b) 1288 (c) 1888 (d) 291688
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Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

Inorganic graphite is —

(a) ByN;H, (b) BH,  (c) BN (d) BF,

Which of the following pairs contains species which
donot exist ?

(a) NH;, NF,
(¢) BiCly, NCI,

(b) NCls, PCI;
(d) BiCls, SeF,

Difference between AH and AU for the combustion of
benzene at 27°C is —

(a) 7.48 KJ
(c) 14.86 KJ

(b) 3.74 KJ
(d) 5.73 KJ

In a reaction A + 2B = 2C, If 2.0 moles of A, 3.0
moles of B and 2.0 moles of C are placed in a flask of
2L capacity and equilibrium concentration of C is 0.5
mol L~!. The value of equilibrium constant K, of the
reaction is —
(a) 0.073 (b) 0.147

(c) 0.05 (d) 0.026

What is the percentage hydrolysis of NaCN in N/80
solution when the dissociation constant for HCN is
1.3 x 10 and K, = 1.0 x 10714

(a) 2.48 (b) 526  (c) 8.2 (d) 9.6

For a gaseous reaction following data is given

_ 2000
A-B, K, =105 ¢ T and
1000
C—-D K, = 104e T the temperature at which
K| =K, is—-
(a) 1000 K (b) 2000 K
(c) 868.82 K (d) 4342 K

The activation energy for a hypothetical reaction
A — X is 12.49 K cal mol~!. If temperature is raised to

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

3rbrdferd AHISE & —

(a) ByN;H, (b) B,H,  (c) BN (d) BF,

feraet & 3 vt o1 Bt Witefier a1 31Raea =dt & 2

() NHj, NF,

(b) NCls, PCI
(d) BiCls, SeF

27°C R Seoitel & €&el & foTu AH derm AU & HeT 3fea? =T
3

(a) 7.48 KJ
(c) 14.86 KJ

(b) 3.74 KJ
(d)5.73KJ

s 3ifdfsar A + 2B = 2C, & afg 2.0 AT A, 3.0 Al B
@er 2.0 AYeT C bl 2L &TeaT B TeATep & 2T Sirel & o C &bt
a1 Aresar 0.5 mol L' & 1 ifdiferen & wmewr fereraios K, a1
AT —

(a) 0.073  (b) 0.147

(c) 0.05 (d) 0.026

N/80 freterer & NaCN T ufeierd St 3rqeesl &= &N oig
HCN & fau faatea fagaies 1.3 x 1072 qer
K,=10x10"14 %

(a) 2.48 (b) 5.26

s N arfHfepar & fou foreet aifps Ru orw 2

_ 2000
A-B K, =100 ¢ T der

(c)8.2 (d) 9.6

1000
C - D, K, = 10 e T amuw 53 w2
K, =K,2-

(a) 1000 K (b) 2000 K

() 868.82 K (d) 4342 K

Ush Hicufas 3tiipar A - X & fau afeger et
12.49 K cal mol™! 2| a1fe @ 295K ¥ 305 K a o= Sfrar

305 K from 295K. The reaction rate increases by (Given 2, gm  sfufsar @ wedt 21 (Rrar 2@

R = 0.002 K cal k™! mol™! antilog 0.306 = 2.02) R = 0.002 K cal k! mol"! antilog 0.306 = 2.02)

(@)100% () 350% (©)75%  (d) 10 % (@) 100% (b)50% (¢)75%  (d) 10 %
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PART : 3 MATHEMATICS

Each correct answer carries three marks.

Passage 1.(Q.No. 1 to 5)

Q.1

Q.2

Q3

Q4

The locus of a point in a plane which moves in the plane
in such a way that the ratio of its distance from a fixed
point (called focus) in the same plane to its distance from
a fixed line (called directrix) is always constant which is
always greater than wunity, 1is ~called a
'Hyperbola'.

In general four normals can be drawn from a point to the
hyperbola. Asymptote to a curve touches the curve at
infinity. A hyperbola whose asymptotes are at right angles
to each other is called a rectangular hyperbola.

On the basis of above passage answer the following
questions :

X2 y2
For hyperbola > - — =1
cos” o sin® a.

following remains constant with change in 'o' ?

which of the

(a) abscissa of vertices
(c) eccentricity

(b) abscissa of foci
(d) directrix

If x = 9 is the chord of contact of the hyperbola
x%2 — y2 =9, then the equation of the corresponding pair
of tangents is :
(@) 9x2—8y2+18x—9=0 (b)9x2—8y2—18x+9=0
(c)9x>—8y2—18x-9=0 (d)9x*—8y>+18x+9=0

2 2
A normal to the hyperbol 2 2 1, meets the axes
in Q and R, and lines QS and RS are drawn at right angles
to the co-ordinate axes to meet at S. Then the locus of S
is —
(a) a2X2_ b2y2 - (aZ +b2)2 (b) a2X2 + b2y2 - (a2 + b2)2
(c) a2x2 £ b2y2=(a2+b%)? (d) None of these

A series of hyperbolas are such that the length of their
transverse axis is 2a. The locus of a point P on each such
that its distance from the transverse axis is equal to its
distance from an asymptote, is —

(@) (v2+x2% = 430 = ad) (b) (v — x2)? = 4x2 (x - &)
() (y2 —x2)2=4x%(x? + a2) (d) None of these

yeies HE ITe P 3 3i fereafRa &

IEier 1.(W. A 1A 5)

Q.1

Q2

Q.3

Q.4

Space for Rough Work

U AAAT H TS fdeg & fdeguel Sifcs AAAT 3 3 UBR
aifer w2ar & o5 g vss ferfdaa freg 3 den ves forfdaa =
A T BT IGUIT AT 3R WAT & TAT A FHIS A 3B
BT B, ““SifuRaca” FEEIT 2 |

ATATT: UF faeg A SfduRaery WR IR sifdced I
TAhd & | Uh ach Pl 3reledt q2ff ach Bl 3reled U2 Tl Hedl & |
U sifduaey  foraet 3reted wuidfEi Feeor W El, ve
M 3ifruRaet™r daetrdr & |

forest amerier B 3ngR WR FreafaRRaa yeat & v Afse:-

srzer V" 1% R, B ot 2 e o
COosS™ o sin™ o

# gRader = 3R @9 ?

(a) o T oget (b) =farai T afet

(c) 3cBegar (d) ferzrar

afe x =9, sifeuaera x2 — y2 = 9 @t zaef sfiar 8, d Fora wuef

T JoA B FBT Eiaft

(@) 9x2—8y2+18x—9=0 (b)9x*—8y2—18x+9=0
(c)9x2—8y2—18x—9=0 (d)9x*—8y2+18x+9=0

X2 2

y .
Z 7 =1 T U 3ifdretdT areli I Q dem R w2

faretar & qen ferdeft 3reft I IHBIOT UR 33U QS darr RS it
g E O SR FveTdl & & S & feguer & -

(a) a>x? - b2%y? = (a2 +b?)? (b) a’x? + b%y? = (a® + b?)?
(c) a2x2 £ b?y?=(a2+b?)? (d) selét A BIg &l

siferaracrat &t U Ao 5 bR B {6 Sorast srguRer sier @t
TS 2a 8 | o991 A YIS UR 3 freg P o1 farsguer 51 yoR
13 sHa sy s1et A Y THAB! 31t Wl F T B TRIER
g, Blom —

(a) (y>+x2)?=4x2(x2 —a?) (b) (y? — x?)? = 4x? (x> — a?)

(©) (*—x?P=4x*(x*+a?) (d) et & PE et
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Q5

A variable straight line of slope 4 intersects the
hyperbola xy = 1 at two points. The locus of the point
which divides the line segment between these points in
the ratio 1 : 2, is —

(@) 16x2 + 10xy + y2 -2 =10

(b) 16x2 — 10xy +y2 -2=0

(c) 16x2 + 10xy —y2 -2 =0

(d) 16x2 — 10xy —y? +2=0

Each correct answer carries three marks.
Passage 2. (Q.No. 6 to 10)

Q.6

Q.7

Physical Quantities are divided into two categories scalar
quantities and vector quantities. Those quantities which
have only magnitude and which are not related to any
fixed direction in space are called 'scalars'. Second kind of
quantities are those which have both magnitude and
direction such quantities are called 'vectors'.

The various types of vector's are :

(1) Unit vector

(i1) Collinear or parallel vectors

(iii) Co-planar vectors

We can use the vector concept to find the volume of a
tetrahedron, vector equation of a line passing through two
points, bisector of the angle between two vectors. We also
use the vector product in mechanics to find the moment
of a force.

On the basis of above passage answer the following
questions:

Let@=2i+j+Kk,b=1i+2]—k and a unit vector

C be coplanar. If € is perpendicular to @, then C is
equal to —

1 - R 1 oA
@ 1+ ) 75 i-i-k)

1 . . 1 . . .
© g (i-21) @ 75 (i-1-k)
The moment about a line through the origin having the

direction of 21— 2]+R due to a 30 kg force acting at a

point (4, 2, 5) in the direction of 12i- 4]— 3K, is—

Q5

YAUIAT 4 BI T a2 AA A1 Afeaaersr xy = 1 &i  foegait
W et Feft 31 3 fasg o fsguer o s feregalt & e
Rera Yamavs @1 1 : 2 & srgqura 3 faanfora war &, gem -
(a) 16x2+ 10xy +y2—2=0
(b) 16x2—10xy +y2—-2=0
(c) 16x2+ 10xy —y2—2=0
(d) 16x2—10xy —y2+2=0

gcles HEl ITT & 3 i fereriRa &
IETier 2.(9. A. 6 A 10)

Q.6

Q.7

Space for Rough Work

afiferes TN 1 Sofat 3 &7 o) B, sifeer wfdr ger Afeer
2131 | T8 AT ST Bt URHATOT IBIAT & qAT o AARE H fepdt
ferfaa o & Jafta =&t ard, sifger Afsr ar 'sifeer’ waadt
2 | fedfa usr &t a8 AR 2 forerdt ufdemor & Arer—aer feen
off Brcht 2 | U A3t wfeer wfdndt o 'afeer weardt 21
Afeelt & B ybR forget &

(i) 3BT Afder

(i) It a7 FeATea= Afger

(iil) FAFTAT Afcer

AGEHCTD BT TS Fd BHeel forg, T faregatt A g[eret areft
3T Bt Afeer TBvT ST B B AT derr &1 Afeert & Fex
PIT BT AHATZHTSID 1A Bl B [T &H  ATST GEROT BT
3TN BT ABA & | AT & Ayt H It B Mgl A1 FH B
fore & Afder aurer @1 Iuer HR Add F |

foreat amerier B 3ngR WR FreafaRaa yeat & sar Afse:-

FAMa=2i+]+k,b=1+2]—k da us sH1S AR
¢ FHAAT &1 AR} C, ad ciegad &l af ¢ SR a—

1 A oA 1 PO
@ 771+ ®) 5 i-1-k)

1 . . 1 . . .
© 5 (i=2])) @ 5 (i=i-k)

A faeg F qoea arell 37 IJM B ATUET ImE S
2i-2]+k @ Rem 3 30 kg ® w1 B 3rgfer & S b v Rreg

(-4,2,5) W 12i-4]-3k @ Rem aF sor w1 & —
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760 760 (@) T (b) 2
— a) o~ v
ov —or 13 13
@ 73 ® =3
760 .
760 © =5 (d) g3t & IS et
(©) 12 (d) None these
N _ Q.8 TP agwhers ABCD @& ofitf A, B @ C & Rerfer Afder swaver:
Q.8 The position vectors of the vertices A, B and C of a e . .
hed ABCD Pk Tand 30 i+j+k, idar3i? et DA fudia wetes ABC R ofivferaa,
tetrahedron are i+j+k, ian i
, . J . e[t ABC & A & ol areht #ifezres &l E 1R fdHerar 21
respectively. The altitude from vertex D to the opposite \/_
face ABC meets the median line through A of the triangle s 242
AD & TS 4 2 TAT IGHeTD B TIAe —— °e
ABC at a point E. If the length of the side AD is 4 and g E 3
o2 3PS & o freg E &1 saast Jeft Jera Rafeat & Rafy afeer
the volume of the tetrahedron is Tcubic units, the B
position vector of the point E for all its possible positions, (a)3 f_]_ﬁ Fem—i+ 3 ]+ 3k
is
A A (b)3i+j—k @em—i+3]j+3k
(a)3i—j—k and —i+ 3j+ 3k
A e (¢)3i+]j+k dam—i+3j+3k
(b) 3i+j—k and —i+ 3j+ 3k
A . e . (d)3i-j—k @am i+3j+3k
(¢)3i+j+tk and —i+ 3j+ 3k
d)3i-j—k and i+3j+3K :
@ I~k an I+ ok Q.9 T frayst ABC 3 D e E shaver: ofel BC aem AC 0 fareg 1
Q.9 In a triangle ABC, D and E are points on BC and AC T&hT g fem BD = 2DC dert
respectively, such that BD = 2DC and AE = 3EC. Let P AE = 3EC | #1el P, AD der BE o1 wfereseret fireg @, df aifeer
be the point of intersection of AD and BE. Then by vector BP
fafer gmr 5o wER -
BP . PE
methods PE I8 equal to —
8 . 8
. . @ % ®) 7
@ % ®) 7 )
g (¢ 3 (d) 3o I I &l
= d N f th )
© 3 (d) None of these Q.10 frsg D, E, F Braget ABC &8t agomiaii BC, CA,dem ABI 1 : 2
Q.10 The points D, E, F divide the sides BC, CA, AB of triangle & 3reura 3 faafora wwar 2 1 33m goww AD, BE ; BE, CF; CF,
ABC in the ratio 1 : 2 . The pair of lines AD, BE ; BE, AD &#l: P, Q, R i farera 8, a wfeer fafér gmr APQR &1
CF; CF, AD meet at P, Q, R respectively. Then by vector el SIET & —
methods area of APQR is equal to — 1 1
1 1 (a) 7 AABC &1 &IBeT (b) 5 AABC @1 &It
(a) 7 area of AABC (b) o area of AABC
1 1
1 1 (c) 3 ABQF @ &It (d) 7 ABCQ @ &IBaT
(c) - area of ABQF (d) = area of ABCQ
? '
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Following Questions are not based on passage :
(Each correct answer carries three marks)

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

The domain of the function f(x) = sin! (logy (x /3)) is—

@[99 ®[FLI (©[9 1 (@ I[9 -1]
The value of >I<I_>mz —“Hij;_\/g is —
1 1
(a) m (b) m (©) 0 (d) none
X2
If the function f : R — A given by f(x) = 21 is a

surjective, then A =

(@ R () [0, 1] (9 (0, 1]  (d) [0,1)

Let z; = 10 + 6i and z, = 4 + 6i. If z is a complex number

Z—Z1 T .
such that arg z2-2, | 4> then the value of |z — 7 — 9i|
is equal to :

@22  ®3y2  (©642  (d)None

The locus of the points representing the complex numbers
z for which

|z|-2=|z-i|-]z+5i|=0is-—

(a) a circle with centre at the origin

(b) a straight line passing through the origin

(c) the single point (0, —2)

(d) none of these

If a circle of constant radius 3k passes through the origin

and meets the axes at A and B, the locus of the centroid
of AOAB is —

(a) x> +y? = k2 (b) x2 +y? = 2k?

(c) x2 + y% =3Kk2 (d) none of these

A is a point on the parabola y> = 4 ax. The normal at A
cuts the parabola again at the point B. If AB subtends a
right angle at the vertex of the parabola, then the slope of
AB is —
(@) £42
OENT

(b) =43
(d) None of these

forast goer arerier 42 3menfRa &t & :
(TS T IR B 3 37 FereriRa ?)
Q.11 waa f(x) =sin! (logy (x /3)) T UTed 3—
(@ [1,9] ®[FL9 @©[9 1 (@ [9 1]
Qaz lim VV2ex =8 ooy
X= X—2
1 1
@) g3 ® 33  ©O0 (d) 18 =Et
2
Q.13 afR weme f:R > AT UBRE R f(x) = x;+1 amemTEs 3,
aA=
(@R () [0, 1] (©) (0, 1] (d) [0,1)

Q.14

Q.15

Q.16

Q.17

Space for Rough Work

T 2, = 10 + 61 qT 2, = 4 + 61. A z TP Aldwrey FT=T A

yaR & b [::2)= %,a’r\z—7—9i|a?r?m?r?ﬂﬁ?%:
@242 (b)342 (©) 642 (d) ®rg =7et

3% foreg o Toeguer St AAfsr IR 2 GRT e fowem o @
denr foraes forw |z | 2=z —i|-z+5i|=0,8, foreet &-
(a) U qga orzrepr e 3pet foreg w2 8

(b) FeT foreg A Yo aTelt TH 3

(0) T fereg (0, -2)

(d) setei & Ig wrel

afe araR Breen 3k &1 U ga et freg 3 e & der sief &1
A @1 B R fHaar 8, af AOAB & Pexds &l faeguer & —

(a) x2 +y2 =K (b) x2 +y? = 2k?

(0) x> +y?> =3k (d) 5ot & PIE =t

WA y? =4 ax W A TS freg 81 A W aifdretesr ueaerr &t
gl: feg B uR dledt & | afe AB wRaeial & ofid uv ges Aerepion
3redfid bt 2, a AB @ ygurar @ —

@12 (b) =3

©*45 (d) serdt & B =Tt
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Q.18

Q.19

Q.20

Q.21

Q.22

Let O be the origin, and let A (1, 0), B (0, 1) be two points.
If P(x, y) is a point such that xy > 0 and
X +y <1, then

(a) P lies either inside A OAB or in third quadrant

(b) P cannot be inside A OAB

(c) P lies inside the A OAB

(d) none of these

T
If f(x) = sin {E[X] - Xz} for 2 < x < 3 and [x] denotes the

greatest integer less than or equal to x, then f' (+/n/3) is
equal to —

(@) Jr/3 (b) —\r/3
(©) —vn (d) none of these

b
If ax + X 26 for all positive values of x and

a, b, ¢ are positive constants, then

2 2
(a) ab > CT (b) ab < CT
2 2
(c) bc > aT (d) ac > bT

If x = sec¢ — tand and y = cosecd + cotd then :

y+1
(a) x= ﬁ
(b)X: ﬁ

©)xy+x+y+1=0
(dyx+tx-y+1=0

The number of points inside or on the circle x* + y? = 4
satisfying tan*x +cotx + 1 = 3 sin?y is

(a) 1 (b)2

(c)4 (d) none of these

Q.18

Q.19

Q.20

Q.21

Q.22

Space for Rough Work

AT O A fireg & dem @ A (1, 0), B (0, 1) & faeg 31 3
P(x,y) U faeg sA R & [ xy > 0damx +y < 1, ar

(a) P, am @ A OAB & & gt agerfer # Rera grom

(b) P, A OAB & f¥era et grom

(c) P, AOAB & Rerd gom

(d) SoteF ¥ IS et

aﬁf2<x<3a%%mf(x)=sin{§[x1—x2} & da [x] HewH

quIfes < x @I ead Bear 8, a1 f' (Jn/3 ) R —

@ Vn/3 (b) /3
(©) v (d) s & P A

Elﬁfax-i-% >c, x @ F) ereTeHs ATell & fw dema, b, c e
TelTcHep 3rER &,

2 2
(a) ab > (b) ab < T

N

2

(c) bc = (d) ac = bT

afeé x = seco — tand daT y = cosecd + cotd &, ar :

y+l

(@) x= y—1
_y-2
(b)yx= <

)xy+x+y+1=0
(dyx+x-y+1=0

ga x> +y? =4 P 3z I g R Read gt & Jwan
S tan*x +eot*x + 1 = 3 sin’y @I I Bt B, Bt
(a) 1 (b) 2

(c)4 (d) 3ot & BIg @
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Q.23 The number of distinct terms in the expansion of Q.23 (x + 2y — 3z +50 —7u)!0 & waR & fiesr wel &
(x + 2y — 3z +50 —Tu)!0 is aft
(a) 11 (b) ¢, (o M (@ MG, (a) 11 ®) “C, () Mc,, () ",
Q.24 1Ifp,qe {1,2,3,4}, the number of equations of the form Q.24 =fep,qe {1,2,3,4},a px?+qx + | =05y Bt Fefiepeoii &t
px2 + gx + 1 = 0 having real roots is TE e At arafas &, eft
(a) 15 (®) 9 (©7 (d) 8 (a) 15 ()9 ()7 (d)8
6 6
Q.25 The coefficient of x3 in \/X_‘E’+i s — Q.25 \/X_5+i & x3@r W 2
(a) 0 (b) 120 () 420 (d) 540 (2) 0 (b) 120 () 420 (d) 540
Q.26 The coefficient of n" in the expansion of loglo[%)is Q.26 IOglo(ﬁ] P TAR A n T HT IYUNH & —
1 b 1 by
@) rloge 10 ( )_rloge10 @) rloge 10 ( )_rloge10
1 1 .
(c) —m (d) none of these (c) —m (d) 39 A P &
Q27 If b —c, 2b — x and b — a are in H.P.,, then Q.27 afd b —c, 2b — x T b — a &IrcHD Foft & &, a1
a— (x/2),b — (x/2) and c—(x/2)are in — a—(x/2),b — (x/2) @@ c—(x/2)
(a) AP. (b) G.P. (a) A9 & ghr (b) . 2. F &
(c) HP. (d) none of these (c) &9 & & (d) 33 F PIS =7t
o . sin? cos? x _
Q.28 1f0<x<mand 815" + 81%5” =30, then x is not cqual @28 TR O<x<maem 817 + 1% * = 30,ar x weraz et & -
©r @WE  wE 0 @
a) = — c) o =
x L m ° ° > ?
@ 3 ®) % © 3 d 35
Q.29 The maximum value of 12 sin 6 — 9 sin? 0 is — Q.29 125sin 0 —9 sin? 0 &1 3ifepaH AT & —
(a)3 (b) 4 (a3 (b) 4
(©)5 (d) none of these ()5 (d) TeTat A B o7t
Q.30 log, (x> + x) — log,(x + 1) = 2 then value of x is Q.30 log,(x* + x) — log,(x + 1) =2 &I, @ x &I a1 &
(@)1 (b)2 (a1 (b)2
(c)4 (d) 16 (c)4 (d) 16
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STANDARD ANSWER KEY

SAMPLE TEST PAPER

PHYSICS
Q.1(b) Q.2(a) Q.3(a) Q4 (a) Q.5(a) Q.6(c) Q.7(c)
Q.8 (b) Q.9 (b) Q.10 (d) Q.11 (b) Q.12 (¢) Q.13 (¢) Q.14 (a)
Q.15 (¢) Q.16 (¢) Q.17 (a) Q.18 (b) Q.19 (d) Q.20 (¢) Q.21 (a)
Q.22 (¢) Q.23 (a) Q.24 (¢) Q.25 (d) Q.26 (b) Q.27 (a) Q.28 (d)
Q.29 (d) Q.30 (b)
CHEMISTRY
Q.1 (a) Q.2 (b) Q.3 (d) Q4 (d) Q.5(c) Q.6 (b) Q.7 (a)
Q.8 (b) Q.9 (d) Q.10 (b) Q.11 (d) Q.12 (a) Q.13 (¢) Q.14 (a)
Q.15(a) Q.16 (b) Q.17 (b) Q.18 (d) Q.19(c) Q.20(a) Q.21 (d)
Q.22 (b) Q.23 (d) Q.24 () Q.25(¢) Q.26 (b) Q.27(¢) Q.28(a)
Q.29 (d) Q.30 (a)
MATHEMATICS
Q.1(b) Q.2(b) Q.3(a) Q.4 (b) Q.5(a) Q.6(a) Q.7(b)
Q.8 (a) Q.9 (¢) Q.10 (a) Q.11 (2) Q.12 (a) Q.13 (d) Q.14 (b)
Q.15(c) Q.16 (d) Q.17 (a) Q.18(a) Q.19(b) Q.20(a) Q.21(d)
Q.22 (b) Q.23 (b) Q.24 (c) Q.25(d) Q.26 (a) Q.27 (b) Q.28 (d)
Q.29 (b) Q.30(d)
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