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PAPER - 1
TIME: 3 HRS  MAXIMUM MARKS: 240

CHEMISTRY

{Q. Nos. 1-8): Have only one correct option. You
will be awarded 3 marks for correct answer and
-1 mark (minus one mark; for wrong answer.
{Q. Nos. 9-12): Have one or more than one cor-
rect option. You will be awarded 4 marks for
correct answer and -1 mark (minus oneg mark)
for wrong answer.

{Q. Nos. 13-18): These Questions are compre-
hension type, with only one correct aption. You
will be awarded 4 marks for correct answer and
-1 mark for wrong answer.

{Q. Nos. 19 - 20): These Questions in column-1
are to be matched with the answers in the col-
umn-2. These may have one or maore correct
optfons. You will be awarded 8 marks for cor-
rect answer. There is no negative marking.

SECTION - I

ONLY ONE OPTION GORRECT:

1. 40% of mixture of 0.2 male of Ny and 0.6 mole
af Hy react o give NH; according to equation
Nz@ + 3Hy . & 2NH5 . at constant termper-
ature and pressure. Thén the ratio of the final
volume to the initial volume of gases is
Ald 5 Bi5:4 C)7:10 Di8:15
. The ratio of de Broglie wavenzlengths of mole-
cules of Hz and He at 27 C and 127 C
respectively is
AjD.612 B)1.2858 C)0.79 D) 1.833
3. The amount of ice that will separate out on
cooling a solution containing 50 gmoof ethyl-
ene glycol in 200 gm water to — 9.3 Cis (K;
= 1.86 K molality-1)
A} 3871 mg Bj 42 gm
C) 42 my Dy 38.71 gm

4. The most stable isomer among the following

F“'*'-'T‘“(u Hy B /jin-f__,f?w]m

A /xr*x—.f i

an

[A+]

OMe

o [T ]

5. The maximum encl content in solution is
exhibited by

BlGsHe G- GHZS GGk

By CH;— C—- CHp- C - CH;
C) CH; - ﬁ— CHz - CH, - CHj,
0

Dj GH, - ﬁ_ CH, - COOCH,
o}

L3

An alloy of Cu, Ag, Au is found to have copper
constituting cop lattice. If silver atoms accupy
the edge centres and gold is present at bady
centre, the alloy has aformula

A Cuy Ags Au B} Cu, Ag, Au

C) Cu, Ags Au D) Cu Ag Au

The species with shortest N -0 band length is

T

@ w1 .
ANG  B)NO  OYNOST DYNO

8. II acceptor nature is characteristic of
A) CO, B)CO CjH,0 D) NHz
SECTION -II

MORE THAN ONE OPTION CORREGCT:
9. Lithium salts insoluble in water is/ are
Aj LizCO5 Bj Li; PO,
C) LiF D) LIOH

10. lonic hydrides are formed by
A) Be B) Ca Cj Sr
11. Nitrogen gas is obtained fram
A) Decomposition of NH,NO,
B) Decempasition of NH;NO5
C} Decomposition of (NH,j;Cr0-
D} Decomposition of (NH,);50,
12. The acidic strength of hydrogen halides (HX)
depends an parameters like
A) ionization energy of H'
B) electron affinity of X
C) enthalpy of hydration of H and X~
D) physical state of HX
SECTION -IIT
COMPREHENSION -1
The thermal decarmposition of NOg oceurs
as | 2NyOg — 4NO; + Op. Experimental stud-
ies suggest that the rate of decomposition of
MNaOs rate of formation of NOy o rate of forma-
tion of O all becormes double if the concentra-
tion of N;Og is doubled.
13. The correct mechanism for the decomposi-
tion of N;Os is

AN 225 NO, + NO,

D) Na

NoOg + NO; — = 3NO, + O,

B) NEOS fast

2NO, + 3 O,
C) NOg —22 5 NO, + NO,
NoOg + NO; —% 5 3NO, + O,
D) NpOrs —E% 5 NG+ NG, + 20,
Ny + NO, — 225 3NO, + 50,
14. The rate of reaction is given by

A) -d [NZ?S] = K:[N:04]
B ‘5# = Kg[Nz0s]
(g ‘5% = Ko[NzO<]
D % - K, [NsO-]

15. If the rate constants for decomposition of
MNyOy, formation of NO; and formation of O,
are Ky, Ky and K respectively, then

BIK, =K =K; B) 2Ky = K; = 4K;

ClKz=2K;=K; D) Ky =Kz = 2K;
COMPREHENSION -2

{iJthme = :ﬂﬂ

1
(i} Translational kinetic energy / male = o

MuZrms
urms
{iii) Collision frequency :T where b =rmean

free path
16. The ums speed of Oz molecules at a certain
termperature Tis u. If the termperature is dou-
bled sa that O, dissociates inte O atoms,
then tme of axygen atorms is
Al tme Op = thms O B} thmeOp = 2 X thms O

9] Unn@z:%}([inmo ) um02=%um0

17. Ajar contains He and Hy in the molar ratio 1.5,
The ratio of mean translational kinetic energy
is in the ratio at the same temperature is

Aj1:5 Bi2:1 C)5:1 Dj1:1

18. Identify the correct expression for ideal gas if
its pressure is P and transiational kinetic
energy per unit volume is E

2
AP="E
3
3 1
BjP=—E CjP=—E DJP=2E
2 2
SECTION - IV
MATCH THE FOLLCOWING:
19. Katch the following
Column - 1 Column - 2
Reaction Product farmed
CHy
A
HOOG COOH— | p, Diastereomers
A H B
h
CH;
B. HOECt COH - Q. Racemic mixture
1
COH
il COOH K. Meso
G ? compounds
CHz
wCOCH 4 5.CO; gas
2 O""COOH i will evalve
20. Match the following:
Column -1 Column - 2
A. Hybridisation P. Bond length
B. No bond resonance |Q: Acidic character of
hydracarbons

C. Inductive effect  |R. Electrophilic  aro-
rmatic substitution

S. Stability of free radicals.

D. Mesomeric effect

MATHEMATICS

(Q. Nos. 21-2B): Have only one correct option.
You will be awarded 3 marks for correct answer
and -1 mark (minus one mark) for wrong
answer.

(Q. Mos. 29 - 32) : Have one or more than one
carrect option. You will be awarded 4 marks for
correct answer and —1 mark {minus one mark)
for wrong answer.

(Q. Nos. 33 - 38) : These Questions are
Comprehension type, with anly one correct
aption. You will be awarded 4 marks for correct
answer and —1 mark for wrang answer,

(Q. Nos. 39 - 40) : These Questions in column-
1 are to he matched with the answers in the col-
urmn-2. These may have one or more correct
optians. You will be awarded 8 marks for cor-
rect answer. There is no negative marking.

SECTICON -1

ONLY ONE OPTION CORRECT:

21. The direction cosines of a line satisfy the
relations Al +m) = nand mn +nl + im = 0.
The valug & for which the two lines ars per-
pendicular to each other is

A Bj 2
C) 1y D) nane of these

22. It the four plane faces of a tetrahedron are
represented by the equation - ?.{I?+mf): 0,
Plminble 6 Finkapii=0 Pilvng +nk)=p
then the volume of the tetrahedron is

p3 2p3 3p3 Bp3
Al c) D)
Blmn Imin Imn Imn
m
23, f x sinfo +y) =sinyandy’ = then
*2+2nx -1
Alm-n=1 Bym+n=1
Cym2+ =1 Dim=n

24. If fix) and gix) = fix) \|‘ 1-2{1(x}}2 are monat-
onically increasing, then ¥ x e R
Al <1 B) Hi{x}l < 2/,
Gy H{x)l < 1y D) ()] < A5
25. The function f(x) is discontinuocus only at
x = 0 such that f2(x) = 1 ¥ x ¢ R. Then the
total number of such functions possible is
A2 Bj 3
C)B Dy none of these
26. A function t : R — R is defined such that
2fi{x%) — 12(x) =21 ¥ x € Rihen
A) fcan be one-one  B) f must be onta
C) 1 must be monotonic D) none of these
27. If sinfes + B) . sinfce — B) = sin w(2sin B + sin
1), 0 = B, o, v = then the family of lines x sin
o+ y 8in B+ sin y = 0 passes through
A1, 1) B) (1, 1)
Ci(1, -1) Dy (-1, -1}
28. If the sides a, b, ¢ of a triangle ABC are in
AP thencL belongs to

AJ (O, By B} (1, 2)
C) 3, 2) D) (%5, 7F3)
SECTION - TI

ONE OR MORE THAN ONE CORRECT OPTION :

a— a2 —x2 —x2fa

29, LetL=1L1 y ,a=0.fLis
x=0 X
finite, then
Ala=2 Bja=1
CiL="gy Dy L =1/

30. Area of the region bounded by the curve y =
grandlinesx =0andy =g is

Ale-1 B) “Iin (fex1)-y)ay
1

1 L=
Cye- jexdx D)jlnydy
Q 4
31. Let a, b, ¢ are the AM's between two nurmbers

suchthata+bh +c=15and p,q,r are the H.M's
hetween the sarme two nurnbers such that

A l_,_ R . Then the numbers can be
pq r 3

A a1 B) B, 3

cy1,9 0 -3,3

32. The roots of the equation ; x5 — 40x% + Px® +
%2 + Rx + 5= 0 are in G.P. and surm of their
reciprocals is 10. Then the value of S can be

squal to
-1
A) 32 B) —
3z
Cy- 3@ Dy 1iap
SECTION - I

COMPREHENSION - 1
1 1

Let f{x) =12x2 jyi(y)dy+20 _[ xy A (yidy+4x, then
0 [

33. The maximum value of f(x) is

A8 Bj lig Ci16 D) 45
34. The number of solutions of the equation
If{lxlyl = el is
Al D B) 2 C)4 D) none of these
35. The range of fi-2%) is
A) (e, 0) B) (0, =)
C) (e, Vig) D) none of these

COMPREHENSION - 2

Consider the region R which is enclosed by the
curve y zw"1—x2 and maxilxl, lyl} < 4. The slope
of a family of lines defined as mit) = -sin2t + sin
t + 1 where t, 2t + 0.4 lies inside the region R.
36. The area of region R, is

A) B+ T B) 8-

Cid +%p Dy 4 - T »
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37. All possible values of 't
A)[0.14, 1.0] Bj [0.14, 0.5)
C) [0.28, 0.5) D) [0.28, 1.0]
38. The maximurm slope of any member of fam-
ily is for t equals to

A) 57fg Bj1
C) 0.28 D} none of these
SECTION - IV

MATCH THE FOLLOWING:
39,

Column -1 Golumn - 2

A. "C,_4="C,=35 and "G +1=21 P2
then r equals to

B. The product of lengths of Q.5
perpendiculars drawn from
(-1, 2} to the pair of lines
2x2 - 65X +2y2=0is

C. The square of the length of
intercept on the x—axis cut
by the pair of lines
X2+ 5Ky +3y2+By+7y—1=0 is

D. For & complex humber z,
(Z+z ) =12 —4lz|2 then
maximum valug of 212 is

40.

Column -1

10
A. _[ el 12l dy s equal to
=10
{[.] denctes step function)

B. The maxirmurn nurmber of
narmals to y2 = 4x which
touch the hyperbola

Column - 2
PO

x2 —y2 =alis
G. Gircle on any focal chord of
parabola v2 = 4ax as diameter
culs the parabolas again and
again at points with parameter
tand T then T is
D. The number of rlga\ roots of
the equation,zzj(x—r P¥=0is

PHYSICS

(. Nos. 41 -48) : Have only one correct option.
You will be awarded 3 marks for correct answer
and -1 mark {minus one mark) for wrong
answer.

{Q. Nos. 49 - 52) : Have one or more than one
correct option. You will be awarded 4 marks for
correct answer and —1 mark {minus ane mark)
for wrang answer.

(Q. Nos. 53 - 58) : These Questions are
Comprehension typs, with only one correct
option. You will be awarded 4 marks for correct
answer and —1 mark for wrong answer.

{Q. Nos. 59 - 60) : These Questions in column-
1 are o be matched with the answers in the col-
umn-2. These may have one or more correct
options. You will be awarded B marks for cor-
ract answer. There is no negative marking.

SECTION -1

ONLY ONE CPTICN CORRECT:
41. Aparticle moves in space such that the coor-
dinates x, y, z are deseribed by the equa-
tonsx =B -4t y=t2+ fland z = 812 - 318
whetre t is time. The tangential acceleration
of the particle att =2 is
A) 20 B) 16 cyie
42, An object of mass m is at
rest at a depth Be

Dj 18

N

! 3l

2
from the earth's surface. The Re

work required to make it a near sarth satellite
is {mass of the earth = Mg, radius of the earth

= Re}

A) 3Gmm, B 7Gmm,
B8R, B8R,

c) Gmm, D) Gmm,
Re EHe

43. A semi-circular conductar | ]
abe of a radius B maoves in m'&
OXY plane through an uni- \\
farm magnetic field B = B, i
(=} = as shown. The *
valocity of the conductoris V= Vg (i+]). The
induced emf across acis

A) zero BY2+2 v, ByR
Vy By R
A2

44, Two large metal plates having
charges +2Q and -3Q are
separated by distance d. The
notential difference between
the plates is (o = surface a
charge density on the outer
surfaces of the plates)

%

D) (Y2+1)%, By R

3

A) od 3od
2eq 2eq
Sod 5cd

< = D) 2eq

45, A ring of mass M rolls on the <
ground S without slipping. Ata 7 \I\
certain instant, the magnitude ! \/,'
of the relative velocity of AWith e s
respect to B is vy (BB =
diameter dof the ring). The kinetic energy of he

ring in ground reference is
1

toeo 2
Al ? B)Mv,

2

C) 2My 2 D) M
48, Inthe LT circuit shown, the \Li et

capacitor G has an initial
charge QO. At time t =0,
the switch S is closed. The
current through the circuit, at the instant the
charge on the capacitor is Q_° is

o 23
A 2LG B)% \I‘IQLC
oGy 3 o

2 LS LG

47. The acceleration of a particle P exscuting
SHK along X-axis is given by a = ap sin 2xft,
The particle is at the origin and has velocity
gt at t=0. Then

apis equal to .y
aufv,
A)2atvg  B)-nfvy C) —2atvg D) - o
48. An R.L circuit is AR
shown. At time t LS :
1wy
=0, the switch § | 1=
s closed. The | .
PN

time taken for
the magnetic energy to reach 25% of the
maximum value is

A)% B)% C) 5ind D) 5in2
SECTION - II

MORE THAN ONE DOPTION CORRECT:

49. The aceceleration of a particle moving along
x-axisisgiven by a =1 — 212 where tis time.
The particle starts from rest at the origin.

A) The parhc;lf;momentarily comes to rest at
3

tmet= 4=
25

B) The maximum speed of the particle is
2
'\' 3 mis

C) The position of
the particle at
time tis given
by

5 s

T2 (“? ] i

D) The acceleration
a - time t graph EF?
far the mation is ¥

50. The figure shows bwo semicircular rings,

each of mass M
and radius R,
arranged in
OXY plane
Al The coordi-
nates of the centre of mass of the arrange-
ment is (2R, 0)
B} The moment of inertia of the arrangement
about OX is zero
C) The mament of inertia of the arrangement
about OY is 11 MR
D) The radius of gyration of the arrangement
about OY is RA[5.5.
51. N moles of an

B C
ideal diatemic ZFop-—* :
gas follows the P '
process ABC T ity :

shown on the :
pressure

T T
P -temperature T diagram.
A} The change in internal energy of the gas is
SNRT,
B) The work done by the gas is NRTy{2+/h2)

C)The heat supplied
NRT{7 - In 2)
D) The wvolume of the gas continuously
decreases if it follows the process AC.
52. The R-C circuit shown is connected for a

to the gas is

long time.
a ‘C
AN 1|

; B R
¥y L v, B,
IR 2R

5 | ANAAAN Ir
IR

4V
A} The current through battery By is ey

B} The potential difference ¥, — ¥y, is equal o
Vg
5
C) The potential difference ¥V, - ¥y depends
on the valus of C.
D) If the switch S is now opened the instanta

2V
neous current through battery B is %

SECTION - ITT

COMPREHENSICN -1

In a mixture of H and He® gas, H atom and
He* ions are excited to their respective first
excited states. Subsequently H atoms transfer
their total excitation energy to He't ions by colli-
sion process. Assume Bohr maodel to be valid.
53. The ratio of the kinetic energy of then =2

electron for H atom to that of He™ ion is

Al 5
54. The quanturm number of the state finally

1
e £
5)2 B Dy 2

populated in Het ions is

Aj2 B 3 Cy4 D5

55. The wavelength of the photons emitted by
He™ ians after the collision with K atoms is
{R = Rydberg constant = 1.007 x 107 m™)

4 2
Aj— onl Bj—— onl
) 15R ! ! 15R !
0}4_ andl D)4— andi
15R 32R 15R 3R

A
1

GCOMPREHENSICN - 2

In ohject AB is placed perpendicular to the

principal axis of a concave mirrar at position 1

such that a real M

image is formed %

with  magnifica-

tiosn 2. The 7

ohject is shifted f

to ancther posi-

tion 2 inat shown in the figurs) 15 cm from posi-

tion 1 such that areal image is formed with mag-

nification 8.

56. Position 1 of the abject is between

A) pole and centre of curvature
B) pole and focus

C) focus and centre of curvature
D) centre of curvature and e

57. Distances of position 1 and position 2 of the

ohject from the pole are, respectively
A)Y45 em, 30 em B) B0 ¢m, 75 em
C) 75 ¢m, B0 cm D) 60 crm, 45 cm
58. The tocal length of the mirror is
AyjB0cm B)40em Cy30cem D) 25ocm
SECTION - IV

MATCH THE FOLLOWING:

59. An ideal moncatomic gas follows the
process ABCA shown on the volume V -
temperature T
diagrarm. The
process CAtol-
lows the equa-

tion VT = con-

stant.
Golumn 1 Golumn 2
A. Process AB P. Change in internal
energy = O
B. Pracess GA Q. Heat iz added to the
gas
C. Cytle ABCA R. Heat is rejecied by the
gas
D. Process BC 5. Work dong is zero
T. Heat transfer = O
60. A simple pendulurm of mass m freely oscil-

lates with an
angular ampli-

60° | 60"
fude of 80°
about the mean
position as % )
shown in the \,~ e
figure. TrendenT
Column 1 Column 2
A. Maximum force acling on p Mg
the pendulum ]
B. Maximum force of tensien | o) \f?mg
in the string 2
C. Minimum force acling on | R.mg
the pendulum
D. Minimum force of tensionin | 8. 2 mg
the string
T. zero

indiavidya.com
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PAPER -2

TIME: 3 HRS MAXIMUM MARKS: 240
CHEMISTRY

(Q. Nos. 1-4) : Have anly one correct option.

You will be awarded 3 marks for correct answer
and —1 mark {minus ong mark) for wrong
answer.

(Q. Nos. 5-9) : Have one or more than one cor-
rect option. You will be awarded 4 marks for cor-

rect answer and —1 mark (minus ong mark) for !

Wrong answer.

(Q. Nos. 10-11) : These Questions in column-1
are to be matched with the answers in the col- |
umn-2. These may have one or more correct
opffens. You will be awarded 2 marks each for |
carrect matching answer. There is na negativef

marking.

(Q. Nos. 12-19) : This section contains 8 ques—f
tions . The answer to sach of the questions is a |
single digit integer, ranging from 0 to 9. The
appropriate bubbles below the respective ques—§
tion numbsrs in the ORS have to be darkensd. |

You will be awarded 4 marks for correct answer
and -1 (minus one mark) for wrong answer.

SECTION -1
QONLY ONE CORRECT OPTION:

1. HESOHA0,
CHst!=CH - X
BH..THE . Xand Y are
Ho0):, OFL

O
|
A) CHaCHRCHO, CHiCCH;
B) both are CHZCH,CHO
Gy CH3CGHg, CHLCH,CHO
Il
o]
D) bath are CHzCCH

O
2. Dipole moment is maximum for

3. Ph - NH, Ph - NH - CH,
(8 (B}
Ph - N- CH VH:
IT = cIL,
CHy
€ D}

The decreasing order of basic sirength
AJA=B=>C>D B)B=A>C>D
CiC=>B=>A=D DiC=B=>D=A
4. A weak acid HA has a dissociation constant
1.0 x 104 The equilibrium constant for its
reaction with a strong base is
A) 1.0 x 104 B 1.0 10-10
Cy1x1010 Dj 1.0 10-14
SECTION - II

ONE OR MORE THAN ONE CORRECT OPTION :

5. Allylic carbocation is formed as intermediate in
AJ1, 3 - butadiene + Br, —
B) CH;CH = CH, + NBS —
C) 1 - Chilero - 2 - butene + aq. AgNO;

D} 3- Chloro -1-rmethyl cyclo pentene + NBS —

6. Optically active compounds are
GHy

5 12. Calculate the ratio of

o i

o | - i

Al i !
=Y o AT
s} 2

13,

18,

18

B) CH,CH=C =CH,

7.0 the process of metal extraction, following

reactions ocour

Roasted ore + CN™ + Hz0 O—E>x +OH™
X+Zn— Y +Au, Xand Y are
A) X = [Au{CN}5]~ B} Y = [Zn(CN) &
CyY =[Zn(CNI*™ DY X = [Au(CNY,*
. Hydrogen peroxide has reducing properties. it
reduces
A maist Ags0
Cj acidified KMnO,
. Optical isomerism is exhibited by
A [CrOx) 1 B} [Rn(en)Chl "
G) PHNH}pCly D} [Colen)iNH; )Gl

o«

B) Ozone
D) Fuarine

w

SECTION - ITI

MATCH THE FOLLOWING -
10. Mateh the following:

(MATRIX MATCHING)

Cobumn - 1 Column -2
A, Borax + water B. B0,
B. HaBO; + water Q. [B{OHY]
C. HBU; +NaDH_ | R Bl
D. H:B(: —' 5. B{OIT;
11. Match the following:
Colatmn -1 Colomn -2
CH: - .- UH: ) )
A, | P. Halotorm reaction
a
¢ H
B T . 3. Caleur witl FeCl,

R. Docolourisadon by
bromioe colour

1L.CH: = CH - CH = CH: | 5. Phenolplhatein colour
discharged by the

alkalinge soletion,
SECTION - IV

INTEGER TYPE QUESTIONS:

molecular wt
equivalent wt

of the reactant in the given reaction
FeCy0,— F&¥* + CO,

Determine the no. of possible isomers of
cyclic compounds for the molecular formula
CsHg

Find the no. of moles of nitrogendioxide
evalved by heating two moles of NaNO.,

. Calculate the order of reaction for which rate
becomes half if volume of container having
same amount of reactant is doubled
{assuming gas phase reaction).

The acid ionization constant for Zn2++ H;O
2 ZniOH) "+ H® is 1.0 x 10-%, Calculate pH
of 0.001 M solution of ZnGl.

A graph is plotted between E_ and

it

14,

1

o

16.

17.

Iogm[ ] The curve was linear with

Cudt
intercept on E axis equal to 1.10 W
Calculate E., for Zn |Zn2+(D.1M) [
CuPH0.01m | Cu.

0.5 gm of a mixture of K;CO5 and Li; CO;
required 30 mL of 0.25N HGI solution for
neutralization. Find the % of Li;CO5 in the
mixture.

Aluminium dissalves in aquecus NaOH
forming aluminates. Find the no. of hydrated
water molecules in aluminate formed.
MATHEMATICS

{Q. Nos. 20-23): Have only ane correct option. |

SO CH- I H
: H coolt
SO i

You will be awarded 3 marks for correct answer
and —1 mark (minus one rmark) for wrong answer.

. Q.

Nos. 24-28):
Have one or maore

than cne correct option. You will be awarded 4
marks for correct answer and —1 mark (minus
ane mark] for wrang answer,

{Q. Nos. 29-30): These Questions in column-1
ars to be matched with the answers in the col-
umn—2. These may have one or more correct
opifens. You will be awarded 2 marks each for
correct matching answer. There is no negative
marking.

{Q. Nos. 31-3B) : This section contains 8 ques-
tions . The answer lo each of the questions is a
single digit integer, ranging from 0 to 9. The
appropriate bubbles below the respective ques-
tion numbers in the ORS have to be darkened.
You will be awarded 4 marks for correct answer
and -1 {minus one mark] for wrong answer.

SECTION -1

ONLY ONE CORRECT OPTION
20. A curve fix) passes through the point P (1, 1)
. The normal to the curve at point P is a
v — 1)+ (x = 1) = 0. If the slope of the tan-
gent at any paint on the curve is proportion-
al to the ardinate at that point, then the equa-
tion of the curve is
Blwaem— Bjy - 1=g
Cly=gx-1 Djy—a=g™
21, Let fix) and g(x) be differentiable for 0= x =
1 such that f(0)=2, g{0)=0, f{1} = &. Let there
exist areal number Cin [0, 1] such that ' (¢)
= 29" (¢). Then the value of g(1) must be
Al Bj 2 C)-2 D) -1
Given that the set of equations 2x — 3y = 4,
7% — 2y = 2 and [3I1 ]x — [2&] ¥ = [1a] where
[ .] stands far G.l. function, are consistent
then a should lig in
A)[121] B)[2,3]

22,

C) [¥p, 741 DY [1, ¥/n)

23. Letfin) = 107 + 3.4™2 & 5 n e N, the great-
est value of the integer which divides fin) for
allnis
A) 27 Bj9 C)3 D) none of these

SECTION -1

ONE OR MORE THAN ONE CORRECT OPTION:
24. Which of the following is correct?

A 10199 100701 B 2875 < 2528

C) 300799 = 29930 D) 199798 = 19819
25, [f10! = 27 3" 57 7% then
Alp=7 B)jg=4 C)r=2 Dis=2
26. Let pix =r) = pg" and ply = 1) = pgr where
ti= 1,02, ,D=p=1,g=1-np
Suppose x and y are independent. Let
z = max (x, yj then
Alplzgm)=(1-qm?
B p iz =m)=2pg™ " - p{1 + gig?™ 2
X plz=mi=1p
mz1
Djpix<mj=1-qgm
27. The value(s) of x satisfying the equation
sin-1 |sinx| = ¥ain 1] sinx | is/ are
given by (n is any integer)
Ant Binm+l CSinam-1 D)2nm +1

28. An isosceles triangle ABG is inscribed in a
circle x2 + y2 = a2 with the vertex A at (a, 0)
and the base angle B and C sach equal to
757 then coordinates of an end paint of the

base are

SECTION - IIT
MATCH THE FOLL OWING - {MATRIX MATCHIN G}
29. Golumn -1 Column - 2
A. The differential equation of the P21
family of curves y = e*{Acos x +B
sin x) where A, B are arbitrary con-
stants, has the degree n and order
m. Then the values of n and m are
respectively.
B. The degree and arder of the dif-
ferential equation of the family of all
parabolas whose axis is the x-axis
are respectively
C. The arder and degree of the dif-
ferential equations of the family of
circles touching the x-axis at the ori-
gin, are respeclively
D. The degree and order of the
diffarential equation of the family of
sllipses having the same foci ars
respectively

30. Column -1
A, P(B) is paint in 15t quadrant on

Q. 1,1
R.2, 2

s.1,2

Column - 2

X2 P. Ty
elhpse?ﬂrz =1, |L®(:¢> then
for max. valve of (0-@), 0 is
equal to (where O is centre and
OXis major axis of the ellipse;.
B. Angle subtended by common
tangents of 4(x—42+25y% =100
and 4{x+1)7 + y* = 4 at origin is
C. The angle between asymptotes
of hyperbola 5x2— 2y 7xy—y?—2x
+1=0is

D. Portion of asymptotes of the

Q. ﬂfd

R. Ty

hyperbola; - b_E =1{hetween

centre and the tangent at vertex)
in the 15t quadrant is cut by line
y+tang (x—a) = 0. Then B can be

s. Ty

SECTION - IV
INTEGER TYPE QUESTIONS:

31. Find the smallest value of K for which both the
roots of the equation x2— 8Kx +16(KE2—K+1)=0 are
real, distinct and are greater than or equal to 4,
Let K be a positive integer such that 36 + K,
300 + K, 596 + K are the squares of the
three consecutive terms of an arithmetic pro-
gression. Find K — 920,

The number of ordersd pairs (m, n); m, n
{1,2,3, ..., 20} Such that 3™ + 7" is a mul-
tiple of 10 s equal to k, thenKrisgis

5 girls and 10 boys sit at random in a row haw-
ing 15 chairs numbered as 1 to 15. If the prab-
ability that the end seats are cocupied by the
girls and between any two girls odd number of
boys take seat is 20/, then 001 is equal to

32.

33.

34.

The number of pars (x, y) satisfying the
equation sinx + siny = sin(x +y) and |x| +
|y‘ =1 is equal to

If £y, ta, ts are the radii of the descnbed cir-
cles of a triangle ABC and r is the radius of
its incirclethen ry ro g — riry ra + rotg +rarq)
is equal to

If Pis the length of the perpendmu\ar fram a
focus upon the tangent at any point P of the

35.

36.

37.

¥2
elhpse —+ b—z =landr is the distance of P

2
from thefocus then—— i i5
r P2
3g Lt Ny ang Lt X (14008 b sinx
x—0 X 20 (f{x})3

=1thenb - 3ais equal to
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(Q. Nos. 39-42): Have only one correct aption.
You will be awarded 3 marks for correct answer
and -1mark {minus one mark] for wrong answet.
(@ Nos. 43-47): Have one or more thah one
carrect option. You will he awarded 4 marks for
correct answer and —1 mark {minus one mark)
for wrong answer.

(Q. Mos. 48-49): These Questions in column-1
are to be matched with the answers in the col-
umn — 2. These may have one or more correct
options. You will be awarded 2 marks each for
carrect matching answer. There is no negative
marking.

(Q. Nos. 50-57): This section contains 8 ques-
tions . The answer 1o sach of the questions is a
single digit integer, ranging from 0 to 9. The
appropriate bubbles below the respective ques-
tion numbers in the ORS have to be darkened.
You will be awarded 4 marks for correct answer
and —1 {minus ane mark) for wrong answer,

SECTION -1

ONLY ONE CORRECT OPTION:

39.

40.

a1.

42,

Auniform cylinder ralls on the wedge without

slipping. The wedge 7
J
.

has a constant hori-
X

zontal acceleration 5
g . z
— | with respect

Bl

to ground OX. The acceleration of the cylin-
der with respect to OXY is

9 9 g

) e T

343

o

Alg

A hollow metal sphere of inner radius R and

outer radius 3R, is
made of material of
resistvity o, A can-
stant potential differ-
ence Vg is maintained
across the inner and
outer surfaces. The

steady state current i through the sphere is

TRV o, IRV o ARV

A ) ) )

A copper rod of length [ is clamped at one
end.  Transverse i

o o o o

standing waves are

set up in the rod so

that it vibrates in the third overtone mode.
The frequency of vibration is (wave velocily
in the rod = v)

3v 5v Tv v
il S Jhadt D

41 41 41 i

In the R—C circuit shown, the capacitor is ini-
tialy charged to potential 3V, The current
through the battery B, at the instant switch S

A) B) Gl

SRV, |

A The aceeleration is directly proportional to time t. i valtage by

B} Both graphs 1 and 2 represert the motion
correctly according the equation.

C) The initial velocity is non zero and the initial
acceleration is zero.

D} Graphs 1 does not represent the motion cor-
rectly.

44, A solid cylinder of radius R and mass M is

angle tan-? (—)

T
2

SECTION - IIT

MATCH THE FOLLOWING - {MATRIX MATCHING}:

438.

In Celurn 1, some processes are given for
a moncatomic ideal gas while in Column 2
information about the heat transfers and
change in internal energy AU are given.

D} The torque acting on the disc is zero.

| 46, The equation of motion of a particle M in

inertial reference from OX is given by
2

d2x
e +a (x— h)=0. Where a, b are positive

constants. The following statements are cor-
rect regarding the mation.

B
L

O o} X
A) The mation is periadic but not SHIM

B) The mation is SHK with time periOd\%

C)The force acting on the particle is

is closed, is

_I_ A
Vo R .
C —— 3V,
+
O\S
4V 2¥g Vo
A) B) C) Dy zero
R R R
SECTION — II

ONE OR MORE THAN ONE CORRECT OPTION :

43. The motion of a particle along x-axis is
described by the equation x =t + S whera
is time. The x — t and v — t graphs for the
motion are also shown as 1 and 2.

|

~Ma (x- b T

D) The kinetic ensrgy of the particle at the

instant when x =b is zera,
The figure shows on R - L ac circuit.

AN —— TR
10Q 0.04H

47.

A2
~a00v
50H7

B) The peak current is
1+ 72

tan-n

A} The reactance of the cireuit is N'lrcz +18

C) The supply voltage leads the current by |

D The current in the circuit lags the supply

made to roll :
S e by Mailch the correct aptions.
zontal sur- YERA Column -1 Column-2
face  OX A. Volurre V increases and tem-| P AU =0
without slip- o 7 perature T remaing constant
ping under
_ ” B. Wolume increases and equation| @. Q=0
the action of the force Fy 1 as shown. The 5
VYT= = constant is followed
acceleration of the centre is 9 7
Mg C. Yolume increases and equation | R. Q<0
AYFg=—— YT1F = constant is followed
B) The force of friction exerted by the D. VYalurme increases and equation| s, @ =0
: ) Fo ViT4 = constant is followed
surface OX on the cylinder is o i T AU<D
Gy For pure rolling motion, the minimum 49, In the YDSE set up, i
coefficient of friction hetween the eylinder | ;
; | the ceherent i
and the surface OX is | OF = 27500,
24 sources S5y and S; d 00 = 6500L 0
D) The total torque about the centre of the are described by o P
4FR squations E = Eg 5
cylinder C\s—g (—Q). sin ot and E = Ey sorben
! o ! ) - cos ol respactively. '
45. A diglectric dise (mass M, radius R) is half ‘ At the central paint O, the intensily is I ( =
charged with Qv wavelength of light).
and the cother half
with —Q. The dise is Column -1 column-2
placed on a hori- A Infensity of 5, I (1_ 1_]
zontal frictionless B RS
surface OXY. A i 0,\ B. Intensity of the maxima a1l 1
farm electric field E = By 1 s switched on. SRS AERESh B +\(7f
Al The instantanecus acceleration of the
disc is zero C. Intensity at P R. 21,
E} The instantaneous acceleration of the . T
QE, D. Intensity at Q 5 =2
disc is f 2
. . EgrEg T zero
C)The torque acting on the disc is (k) SECTION — TV

INTEGER TYPE QUESTIONS:

50.

51.

52,

53,

An chject is placed at right angles to the

principal axis of
a concave rmir- E
ror such that a T

real image dou- r

ble ts size is

farmed. The

abject is now shifted by 15 em so that areal
image half the size of the object is formed.
The focal length of mirror is 10 n cm. Find
the value of n.

A sample of radicactive nuclides (half life
35) containg 8000 nuclei at time t = 0. Find

54,

time t = 0. The time, when the current
through the inductor Lis (1 - &7} times the

rL
o

steady state current in it, is

Determine the value of n.
The figure shows
charge Q distributed

over a spherical vol-
ume of radius R. The
charge density p
depends upen the dis-
tance rfrom
2
the centre O asp=P0 (1 +#) cimi. The
electric potential at the centre is given by
450
Tome B TR Determine the value of n.

55. Transverse standing moves are set up in a
rod OP of A | I
length [, fixed () i i
at end O and ’T’

5

(=]

57.

LA uniform rod of mass M

free at end P. The rod vibrates in the fourth
overtone mode. The maximum amplitude is
yp- The amplitude of oscillations of point Ais

kyg- Find the value of k.
o
2K :
K |.

12

and length [ is free fo
ratate in the vertical plane
about a fixed hinge O. In
equilibrium the rod is in
the verlical position. The
time period of small oscil-
lations of the rad is
27

3nk 3¢

YT
value of n.
A diatomic ideal gas
undergoes a cyclic
process abea shown
on the pressure P -
temperature T dia-
grarm. The efficiency

.Find the O
Y

Py
P
P

i} [
H

i

1

E] ¥

1 H
1 i

Ta T 2T,
of the
cycle is % Determine the value of n.
-
KEY
PAPEFR -1

CHEMISTRY: 1} A, 2D, 3) D, 4} D, 5) B, 6} C, 7} B.
8} B, 8) ABC, 10} BCD, 11) AC, 12} ABC, 13} A, 14}

A, 15)B16} G 17} D 18} A 19} A-PS, B-S, G-PS,

D-R 20} A-PQ, B-PRS, C-QR, D-PRS.

MATHS: 21} B: 20} B; 23} G: 24} C: £5) G; 26} D; 27}
A; 28) C; 28) AC; 30) BCD; 31) AC; 32) AC; 33) B; 34)

the time in & when 8000 nuclei decay.
An equilateral triangular frame is formed by

joining three identical
rods (sach of mass M
and length [ The frame
ratates in OXY plane
about Z axis such that
the centre of mass of
the frame has a con-

stant speed vy The angular momentum of

the frame aboul

Inbdvgl

O is given byT
valug of n.

In the L-R

circuit

shown, the

switch § is

closed at

\S

Determine the

B; 35} A; 36} B; 37} C; 3B} C; 39) A-R, B-R, C-P, D-R;
40} A-P, B-P, C-5. D-Q.
PHYSICS: 41} B, 42} B, 43} A, 44) G, 45} D, 48} C,
47} C, 48} D, 48) AC, 50} ACD, 51} AC, 52) ABD, 53}
A, 54} G, 55) D, 56} C, 57} D, 58} B, 58} A-QS, B-R,
C-PR, D-PR. 60} A-R, B-8, C-0, D-P.

PAPER - 2
CHEMISTRY: 1) G, 2} G, 3} G, 4} G, 5} ABGD,
B} ACD, 7} AB, 8) ABG, 9} ABD, 10} A-Q, B-Q, G-PQ,
O-PR, 11} A-0R, B-ORS, C-P, 0-R; 12} 3, 13} 4,
14} 0, 15} 1, 16) 6, 17} 1, 18} 4, 19} 2.
MATHS: 20} C, 21) B, 22) C, 23} B, 24} BC, 25) BC,
26} ABD, 27} ABC, 28) AD, 20} A-S, B-5, C-(, D-P;
30} A-R, B-P, G-R, D-PQRS; 31} 2, 32} 5, 33} 2, 34)
3, 35} 6, 360, 37) 1, 38) 3.
PHYSICS: 36} C, 40} D, 41} C, 42} A, 43} ACD, 44)
BGD, 45} AC, 46} BC, 47} AC, 48) A-Q, B-0T, G-§T.
D-P(y; 48)A-S, B-R, G-P, D-R; 50} 1, 51} 6, 52} 3,
53} 1, 54} B, 55) 0, 56} 9, 57} 7.
For detailed solutions visit: www.eenadu.net




