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PART | : PHYSICS
SECTION - 1 (Maximum Marks: 32)

e Thissection contains EIGHT questions.
e The answer to each question isa SINGLE DIGIT INTEGER ranging from 0 to 9, both
inclusive.
e For each question, darken the bubble corresponding to the correct integer in the ORS.
e Marking scheme:
+4 |f the bubble corresponding to the answer is darkened
O In all other cases

1. Consider a hydrogen atom with its electron in the n orbital. An electromagnetic radiation
of wavelength 90 nm is used to ionize the atom. If the kinetic energy of the gected
electronis 10.4 eV, then the value of nis (hc = 1242 eV nm)

1 [2]
136 ., 3 5 3,
E,.=——¢€V —v; +gx30=—v5+9gx 27
n n2 4 1+9 4 219
Energy of photon = Epzmz%e\/ nngevzls.SeV
A 9 nm 10

K =10.4¢€eV [Recoil energy of atom is negligible]

13.6eV

n2

13.8eV =

+10.4eV  [By conservation of Energy]

2 _136_

=——=4 = n=2
34

2. A bullet is fired vertically upwards with velocity v from the surface of a spherical planet.
When it reaches its maximum height, its acceleration due to the planet’s gravity is 2" of
its value at the surface of the planet. If the escape velocity from the planet IS Ves = VAN,
then the value of N is (ignore energy loss due to atmosphere)

2. 2]
g =g 1.1 _x-2r [R=Radiusof planet]
4 x2  4R2
_% lmvzz_% = VZ:% VeZ:ZGM - N=2
R 2 2R R R

3. Two identical uniform discs roll without slipping on two different surfaces AB and CD
(see figure) starting at A and C with linear speeds v; and v,, respectively, and always
remain in contact with the surfaces. If they reach B and D with the same linear speed
v1=3m/s, then v, in m/sis (g = 10 m/s?)
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- 7]

Final kinetic energies are equal
32 3 2
-V 30=-v 27
2 1 +gx 1 2 Tgx
= V5 = V§ +49=9+40= 49
= v,=7ms "
. Two spherical stars A and B emit blackbody radiation. The radius of A is 400 times that

of B and A emits 10* times the power emitted from B. The ratio [K—A] of their

B
wavelengths A and Ag a which the peaks occur in their respective radiation curvesis

- (2]

4 2 4 va
Pa_AaTA_RATA _ To _[Ra (R
Ps AgTs R3 T3 Ta \Rg (Pa

- a o Tg 1 W4
By Wein’s law : A =-5 =./400 — | =2
Ag Ta 10

. A nuclear power plant supplying electrical power to a village uses a radioactive material
of half life T years as the fuel. The amount of fuel at the beginning is such that the total
power requirement of the village is 12.5% of the electrical power available from the plant
at that time. If the plant is able to meet the total power needs of the village for a maximum
period of nT years, then thevalue of nis
. [3]
Power generated oc Activity
Requirement = x
Initial activity = Ag

x=0.125A,
after timet; activity becomes = x

0125A,=Ae™ = t= —%In 0.125

r_1

In2 A

t=T|n—8=3T
In2
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6. A Young’s double slit interference arrangement with slits S; and S, isimmersed in water
(refractive index = 4/3) as shown in the figure. The positions of maxima on the surface of
water are given by x* = pm?A? — d?, where A is the wavelength of light in air (refractive
index = 1), 2d is the separation between the ditsand mis an integer. Thevaueof pis

6. [3]
Optical path length S,P = w/x?+d®>  [Pispoint of interference on water surface]
Optical path length S;P = \/x? +d?
VE+d?(u-1)=mr, p=43 =  xX2=9mA*-d’

7. Consider a concave mirror and a convex lens (refractive index = 1.5) of focal length 10
cm each, separated by a distance of 50 cm in air (refractive index = 1) as shown in the
figure. An object is placed at a distance of 15 cm from the mirror. Its erect image formed
by this combination has magnification M;. When the set-up is kept in a medium of

M 2

refractive index 7/6, the magnification becomes M. Then magnitude is

1

-

A

A

50 cm
7. [7]
Image formation by concave mirror is unaffected by presence of medium.
4 Va Vim
t T T
15 2u
\/ V « >
20 cm 140



IIT JEE 2015 Advanced : Question Paper & Solution (Paper — 1) (5)

in medium 7/6 : 1 {3X6 1}G=£
, L2x7

1 1 2 1 2 1 8-7_1 1
inmedium; ————=—-= B e S S

-20) 35 Vv, 35 20 140 v, 400

8. Aninfinitely long uniform line charge distribution of charge per unit length A lies parallel

Ve

to the y-axisinthey-z plane at z = 7(1 (seefigure). If the magnitude of the flux of the

electric field through the rectangular surface ABCD lyingin the x-y plane with its centre

at theoriginis \M' (e, = permittivity of freespace), then the value of nis
n

€0

8. [6]

/ <~ Esino

A , 307
+ —_
2ng, 4
flux through shaded patch:

E=
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N dCD:[ . j(ﬁaL)/Z- o

2ne 2
° x2+(\/§aJ
2
al2 U3
:»d@z(“]j 1 dx2 :XLI?y
2ne, ) 2.( \[3a ( X ] 1 2ne, sy +1
2 J3a/2
= 0= AL .Ztan_l(ijzﬁ
2me, J3) 6,

SECTION - 2 (Maximum Marks : 40)

e Thissection contains TEN questions
e Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE
of these four option (s) is (are) correct.
e For each question, darken the bubble(s) corresponding to al the correct option(s) in the
ORS
e Marking scheme:
+4 |If only the bubble(s) corresponding to al the correct option(s) is (are) darkened
0 If none of the bubblesis darkened
—2 In all other cases

9. Two identical glassrods S; and S; (refractive index = 1.5) have one convex end of radius
of curvature 10 cm. They are placed with the curved surfaces at a distance d as shown in
the figure, with their axes (shown by the dashed line) aligned. When a point source of
light Pis placed inside rod S; on itsaxis at a distance of 50 cm from the curved face, the
light rays emanating from it are found to be parallel to the axisinside S,. The distanced is

(A)60cm (B) 70 cm (C)80cm (D)90 cm
9. (B)
S
Ho Ma _Ho™Hy
v u R
1.3
1 3 T
v 2(-50) -10
1 3 1
—_t =
v 100 20
S
Ho Hy  Ho—Hy
v u R
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3
3 1 51

200 —(d-50) 10
1 1
d-50 20
d—50=20

d=70 cm

10. A conductor (show in the figure) carrying constant current | is kept in the x-y planein a

uniform magnetic field B.. If F is the magnitude of the total magnetic force acting on the
conductor, then the correct statement(s) is(are)

Y

L ..
(A)If Bisalong 2, Fc (L + R) (B)If Bisalong X, F=0
(C)If Bisalong §,Fc (L +R) (D)If Bisalong 2, F=0

10. (A), (B), (C)
To find magnetic force on a current wire vector length of current wire is taken. So length
of wire = 2(L +R)
and F=1 LxB
correct options are (A), (B) and (C).

11. A container of fixed volume has a mixture of one mole of hydrogen and one mole of helium
in equilibrium at temperature T. Assuming the gases are ided, the correct statement(s)

is(are)

(A) The average energy per mole of the gas mixtureis 2RT

(B) Theratio of speed of sound in the gas mixture to that in helium gasis \/6/_5

(C) Theratio of the rms speed of helium atoms to that of hydrogen moleculesis 1/2

(D) Theratio of the rms speed of helium atoms to that of hydrogen moleculesis ],/ J2
11. (A), (B), (D)

U =%fl RT+”—22f2 RT

1 5RT + i 3RT
2 2
=4RT
, ART
. Average energy per mole of the mixture = — = 2RT ...(A)

V= ‘/?’R—T 5. Vims € 1
rms M N
\/T
Vinse _ N4 _ 1 ...(D)

\Y} 2

=1

rmsH,

N
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12. In an auminum (Al) bar of square cross section, a square hole is drilled and isfilled with
iron (Fe) as shown in the figure. The electrical resistivities of Al and Feare 2.7 x 10° Om
and 1.0 x 107" Qm, respectively. The electrical resistance between the two faces P and Q
of the composite bar is

7 mm

2475 1875 1875 2475

A) 210 B) —— Q) C) —— Q) D) =210
()64u ()64u ()49u ()132u
12. (C)
R, =l = 27x10°x50x10° o 5
TP T T emayx10°
-7 -3
RI:ezl.OxlO ><5_C6)><10 _195%10°8
4x10
3x10°x125x107°
R., =Ry, IR =
ca = RaclRee = 05 112510
— 3X125><10_5><106 },LQ y 1875}19
128 64

13. For photo-€electric effect with incident photon wavelength A, the stopping potential is Vo.
Identify the correct variation(s) of Vo with A and 1/A.

GV ®) vy,
4 \
AN - \ .
(© +Vo (D) v,
’ —- » 1 .
13. (A), (C) L 1A
Stopping potential is given by
v, fe ¢
er e
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14.

14.

15.

15.

Consider a Vernier calipersin which each 1 cm on the main scale is divided into 8 equal

divisions and a screw gauge with 100 divisions on its circular scae. In the Vernier

calipers, 5 divisions of the Vernier scale coincide with 4 divisions on the main scale and

in the screw gauge, one complete rotation of the circular scale moves it by two divisions

on the linear scale. Then:

(A)If the pitch of the screw gauge is twice the least count of the Vernier callipers, the
least count of the screw gauge is 0.01 mm.

(B) If the pitch of the screw gauge is twice the least count of the Vernier callipers, the
least count of the screw gauge is 0.005 mm.

(C) If the least count of the linear scale of the screw gauge is twice the least count of the
Vernier callipers, the least count of the screw gauge is 0.01 mm.

(D) If the least count of the linear scale of the screw gauge is twice the least count of the
Vernier callipers, the least count of the screw gauge is 0.005 mm.

(B), (C)

Smallest division on main scale

:—é cm=0.125cm

4 divisions of the main scale
= 4x0125=05cm

5 divisions of the vernier scale

. 1division of vernier scale ? =0.1cm

Least count of vernier = 1 main scale division — 1 vernier scale division
=0.125-0.1=0.025cm

Least count of screw gauge = pitch
100
If pitch of the screw gauge is twice the least count of vernier calipers then the least count
_ 005 05 _
of screw gauge = ——cm=——mm =0.005 mm

100
Hence (B) is correct.
Also, least count of linear scale of screw gauge = 2 x 0.025 cm = 0.05 cm
= pitch=2x0.05cm=0.1cm=1mm
1mm
Least Count = —— =0.01mm
100

Hence (C) is correct.

Planck's constant h, speed of light ¢ and gravitational constant G are used to form a unit of
length L and a unit of mass M. Then the correct option(s) is(are)

(A)M o yJc (B)M « /G (C)L < vh (D)L « VG
(A), (C), (D)

Let

L o h* ¢ G

L oc (MLATH* (LT Y (MIL3T2)?
L oc Mx—z L2x+y+3z -I-—x—y—22

. x-z=0 L (1)
2X+y+3z=1 ... (2)
X+y+1lz=0 ... 3)
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On solving
1 3 1
X = —,Yy=——, 7Z=—
2 2 2
. Option (C) and (D) are correct.
Similarly

Let M oc h* ¢ G*
M o foz L2x+y+32 fofyfzz

TXx-z=1 (1)
2X+y+3z (2)
X+y+2z=0 ... 3)
Equation (2) — Equation (3) gives
X+z=0
SLo2xX=1
1 1 1
X== Lz=== Ly==
2 2 2
Mo vh, modc . Option (A) is correct.

16. Two independent harmonic oscillators of equal mass are oscillating about the origin with
angular frequencies m; and o, and have total energies E; and E,, respectively. Then

variations of their momenta p with positions x are shown in the figures. If % =n? and

% = n, then the correct equation(s) is(are)
P p
Energy = E; Energy = E,
x - x
k T k R
(A) 101 = Bowp B) 22 =n? (C) w1002 = (D) E_E
0y 0 0O
16. (B), (D)
1 22 b a 1 2
E =— = —_—=— =
. 2mcola 2m - b mao " 0
2

Ezzémoag R2=§—m = Mmoy=1 .. (i)

From (i) and (i) £2=n?
1
2 2

&_[o (Ej _Llo 2

E2 (0} R n2 (O]
B _B

W O

10
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17. A ring of mass M and radius R is rotating with angular speed o about a fixed vertical axis

17.

18.

passing through its centre O with two point masses each of mass M at rest at O. These
masses can move radially outwards along two massless rods fixed on the ring as shown in

the figure. At some instant the angular speed of the system is g  and one of the massesis

at a distance of g R from O. At this instant the distance of the other massfrom O is

2 1 3 4
(A) SR ®) SR © R ©) <R

(D)
Let the other mass be at a distance x from the centre.. Conserving angular momentum
about the axis:

2
MR%w = MRz + M §R M §m
85 8 19

on solving x = g R.

The figures below depict two situations in which two infinitely long static line charges of
constant positive line charge density A are kept paralel to each other. In their resulting
electric field, point charges g and —q are kept in equilibrium between them. The point
charges are confined to move in the x direction only. If they are given a small
displacement about their equilibrium positions, then the correct statement(s) is (are)

-------- Rl & S CET TR T

(A) Both charges execute simple harmonic motion.

(B) Both charges will continue moving in the direction of their displacement.

(C) Charge +q executes simple harmonic motion while charge —q continues moving in the
direction of its displacement.

(D) Charge —q executes simple harmonic motion while charge +q continues moving in the
direction of its displacement.

11
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18. (C)

v
v

The charge experiences resting force whereas —ve charge experiences force in the
direction of displacement.

Section — 111
SECTION - 3 (Maximum Marks: 16)

This section contains TWO questions

Each question contains two columns, Column | and Column |1

Column | hasfour entries (A), (B), (C) and (D)

Column | hasfive entries (P), (Q), (R), (S) and (T)

Match the entriesin Column | with the entriesin Column 1|

One or more entriesin Column | may match with one or more entriesin Column 11
The ORS contains a4 x 5 matrix whose layout will be similar to the one shown below :

@ (P Q) [®) (9] M)
® (P) Q) (B (®)(m]
CHGRENRGHEERW)
ORGIREIGIEIW

For each entry in Column 1, darken the bubbles of all the matching entries. For example,
if entry (A) in Column | matches with entries (Q), (R) and (T), then darken these three
bubblesin the ORS. Similarly, for entries (B), (C) and (D).
Marking scheme :
For each entry in Column |.
+2 If only the bubble(s) corresponding to all the correct match(es) is (are) darkened
O If none of the bubblesis darkened
=1 In all other cases

— S J

19. Match the nuclear processes given in column | with the appropriate option(s) in column (11).

Column | Column |1

(A) | Nuclear fusion (P) | Absorption of thermal neutrons by 23°U

(B) | Fissioninanuclear reactor | (Q) | ©co nucleus

(C) | B-decay (R) | Energy production in stars via hydrogen

conversion to helium

(D) | y-ray emission (S) | Heavy water

(T) | Neutrino emission

19. (A) = (R); (B) = (P), (S); (O) = (Q), (T); (D) = (P). (Q). (R)

12
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20. A particle of unit mass is moving along the x-axis under the influence of a force and its
total energy is conserved. Four possible forms of the potential energy of the particle are
given in column | (o and Uy are constants). Match the potential energies in column | to

the corresponding statement(s) in column 11.

Column | Column I1
(A) 272 (P) | The force acting on the particle is zero at
U (x)zﬂ 1_(§j X=a
! 2 a
(B) U~ x )2 (Q) | The force acting on the particle is zero at
U= 2] x=0
2 \a
© U ()2 w2 (R) | The force acting on the particle is zero at
Us(x) =2 —j exp —(—j X=-a
2 \a a
(D) U i X 1(x) (S) | The particle experiences an attractive
U,(x)=-=2 ———(—) force towardsx = 0 in theregion x| < a.
2la 3la
T . .
(M) The particle with total energy % can
oscillate about the point x = —a.

20. (A) > (P), (Q). (R), (T); (B) = (Q), (S); (C) = (P), (Q), (R), (S); (D) > (P). (R)

-

(A) U

2 —
e dU_ Yo, 1_(5) y _ﬁ}
dx 2 a | a?
U x )2 2x |
:_0{1_(_) }{_ L F=0ifx=0
2 a al
Also, F=0

13
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(A)— P,Q,R

U
B) U=—%.x?
(B) >

F:_d_U:_ﬁ 2x:—ﬁ X F=0ifx=0
dx  2a? a’
2 2

Uy ( X X
C u=—29(21. S i
©) Z(a =P (aj

F=0atx=0,x=+a AlsoFisnegativefor |x|]<a
P,QR,S

© u-23-3

CdU. Upfz 13x2}

dx 2la 3 33

2a a2

U_l_}

F=0atx =+ a AlsoFisnegativefor [x|<a
P,R,S.

14
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PART Il : CHEMISTRY|

SECTION -1 (Maximum Marks: 32)

This section contains EIGHT questions
The answer to each question isa SINGLE DIGIT INTEGER ranging from O to 9, both
inclusive
For each question, darken the bubble corresponding to the correct integer in the ORS.
Marking scheme :
+4 |If the bubble corresponding to the answer is darkened

0 In al other cases

21.

21.

22.

22.

23.

23.

The number of resonance structuresfor N is
AN XM NaoH

PP N

[7]

The total number of lone pairs of electronsin N,Osis

8]

0=N-0-N=0

For the octahedral complexes of Fe** in SCN™ (thiocyanato—-S) and in CN™ ligand
environments, the difference between the spin—only magnetic moments in Bohr

magnetons (when approximated to the nearest integer) is
[Atomic number of Fe = 26]

[4]
Fe i.e [Ar]i 3d°

15
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24,

24,

25.

25.

26.

26.

27.

27.

For weak ligand, tgg 692 ,i.een=5
For strong ligand, tgg eg’,ien=1
Magnetic moment= /n(n+2) B.M.
= /5(5+2) = /35 B.M. for wesk ligand.
Magnetic moment for strong ligand = Jl(l? = J3 B.M.

Difference in magnetic moment = +/35-+/3 = 4

Among the triatomic molecules/ions, BeCl,, N3, N,O, NOj, Os, SCl,, ICl5, I3 and
XeF,, the total number of linear molecule(s)/ion(s) where the hybridization of the central

atom does not have contribution from the d—orbital () is
[Atomic number : S=16, Cl = 17,1 =53 and Xe = 54]

[4]
-1 41 -1 +
Cl-Be-Cl N=N=N N=N—->O O0=N=0
Linear (sp hybridisation)
Not considering the electronic spin, the degeneracy of the second excited state (n = 3) of

H atom is 9, while the degeneracy of the second excited state of H™ is

[3]

All the energy released from thereaction X — Y, A,G° = —193 kJ mol ™

is used for oxidizingM*asM*— M3* +2e", E°=-0.25 V.

Under standard conditions, the number of moles of M* oxidized when one mole of X is
convertedto Y is [F=96500 C mol ]

[4]
AG® = -nFE
~ ~193x10®
96500% 0.25
No. of moles of M* oxidized by 1 mol of X = g =4
If the freezing point of a 0.01 molal agueous solution of a cobalt (111) chloride—ammonia

complex (which behaves as a strong electrolyte) is —0.0558 °C, the number of chloride(s)
in the coordination sphere of the complex is
[K; of water = 1.86 K kg mol ]
[1]
AT [ Ki m
0.0558= ix1.86x0.01
i =3
i.e. 2 Cl™ ions are present outside and one Cl~ present inside the co-ordination sphere.

16



IIT JEE 2015 Advanced : Question Paper & Solution (Paper — 1) (17)

28. Thetotal number of stereoisomersthat can exist for M is

HiC__CH,

HsC
M

28.[2]

Compound —M have 2’ stereo centres.
CH3 CH3

H

SECTION - 2 (Maximum Marks : 40)

This section contains TEN questions
Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE
of these four option (s) is (are) correct.
For each question, darken the bubble(s) corresponding to al the correct option(s) in the
ORS
Marking scheme :
+4 |If only the bubble(s) corresponding to all the correct option(s) is (are) darkened
O If none of the bubblesis darkened
—2 In all other cases

29. The correct statement (s) about Cr?* and Mn** is (are)

[Atomic numbers of Cr =24 and Mn = 25]

(A) Cr*" isareducing agent

(B) Mn*"is an oxidizing agent

(C) Both Cr®* and Mn** exhibit d* dectronic configuration

(D)When Cr** is used as a reducing agent, the chromium ion attains d° electronic
configuration

29. (A), (B), (©)

Cr? = [Ar]y 3d*
Mn™ = [Ar]s 3d*
Ccr? 5 Cr? e [Ar] 3d®
(R.A)
Hence, statement (D) isfalse.
Chromium (I1) compounds are reducing agents as they are readily converted into
chromium (111) compounds even by the oxygen of the air.
Mn™ + e — Mn™
(C.A) (Most stable)

30. Copper is purified by electrolytic refining of blister copper. The correct statement(s) about

thisprocessis (are)

(A) Impure Cu strip is used as cathode

(B) Acidified aqueous CuSQ, is used as electrolyte
(C) Pure Cu deposits at cathode

(D) Impuirities settle as anode—mud

17
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30. (B), (C), (D)
Impure copper strip is used as anode.

31. Fe*" is reduced to Fe** by using

(A) H20, in presence of NaOH (B) N&,O, in water
(C) H20, in presence of H,SO, (D) NaO, in presence of H,SO,
31 (A), (B)

H,0O, oxodizes acidic ferrous sulphate to ferric sulphats.
2 FeSO,4 + H,SO,4 + H O, — Fey (804)3 + 2H,0

2 Nag Fe(CN)g + 2 NaOH + H,0, — 2 Nay [FE(CN)g] + 2H,0 + O,

32. The % yield of ammonia as afunction of timein the reaction
N, (9) +3H,(g) = 2NH;(g), AH <0

a (P, T, isgiven below.

% yield
~

—>

time
If this reaction is conducted at (P, T»), with T, > T4, the % yield of ammonia as afunction
of timeis represented by

b i Tl-———_
(A) ®) = R
.; ,‘
: 2/
’
©) (D)
T
=
*
time tme
32.(C)
N2(g) + 3Ha(g) <= 2NH3 AH<0  (exothermic).

For exothermic reaction, high temperature favours the reaction in backward direction
i.e. yield of reaction decrease.

33. If the unit cell of a mineral has cubic close packed (ccp) array of oxygen atoms with m
fraction of octahedral holes occupied by aluminium ions and n fraction of tetrahedral
holes occupied by magnesium ions, m and n, respectively, are

11 1 11
A)=,= B) 1= C) == D
( )2 5 B)1 2 © "> (D)

N
0|

18
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33.

34.

34.

(A)

No. of oxygen atoms per unit cell in ccp = 4 (079
No. of octahedral voids per unit cell =4 (AI*)
No. of Tetrahedral voids per unit cell =8 (Mg*?)
Total negative charge due to oxygen atoms = 8
Net charge must be zero.

m4(3) + 2n(8) + 4(-2) =0

3m+4n=2

(A) §+il = 2 iscorrect.
2 8

(B) 3x1+ 4><%=4¢ 2 isincorrect.

(© 3><}+4><}=Z¢2 isincorrect.
2 2 2
(D) 3x= +4><}—§ g:§;«rs2isincorrect.
8 4 4 4
Compound(s) that on hydrogenation produce(s) optically inactive compound(s) is(are)
H Br H Br
HoC _-CH
B) e A, (B) HaCxy P_CHs
H Br,
C Br D N
© HECY\CH TR S
3
CH,4
(B). (D)
/\kBr
N _ Hp/Ni
(A) cH, CH;, /\)\ CH, Optically Active

H Br
(B) CHWCH3 HZ/NI \)\/CH Opt|caIIyInaCtlve
H, Br cH, \.Br
C) CH 3
() 2 >~\CH Ho / Ni N )\
3

%C SELLYLEL N C|:H CH, Optically Active
|

CH, CH,

H Bre H
() CH\E></CH R
N 3 __Hp/Ni Optically Inactive

19
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35. The mgjor product of the following reaction is

i. KOH, HyO
CHj ii. H*, heat

.0
0]
CH4 CHj
Q
O CH3
(© WCHS (D) L -
7
35. (A)
@]
CH,
CHz_CHg —(i—>_)_KOH'HZO (;ﬁjo
(i) HT heat
@)
o A
lOH T Ao
CH CH
Co o7 OH[ °
6 H,0
54 3 2 CH—CH,—— @ “on
1

36. In the following reaction, the major product is

¢t 1 equivalent HB
c equivalent HBr
HZCJ\? H2 -
CHs CHs
(A 1,7 CH ®) Ho
Br Br
CH,4 CHs

r

© HZCA\/\Br D) H3C)\/\B

20
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36. (D)
CH,
CH, _H® & ®
2
CH, CH,
l Br® l Br*
I|3r
CH3—|C—CH =CH, CH3—C|::CH —CH, - Br
CH, CH,
(K.C.P) (T.C.P)
37. The structure of D-(+)-glucose is
CHO
H——OH
HO——H
H——OH
H OH
CH,0OH
The structure of L-(—)-glucose is
CHO CHO
HO——H H——OH
H——0H HO——H
GRS ® o
HO——H HO——H
CH,0H CH,0OH
CHO CHO
HO——H = B
(®) e (D) HO H
HO——H HO——H
H——0H HO——H
HO—H H——OH
CH,0OH CH,OH
37.(A)
CHO CHO
H——O0OH HO——H
HO——H H——OH
H——OH HO——H
H——OH HO——H
CH,OH CH,OH
D-Glucose L-Glucose

21
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38. The mgjor product of the reactionis

HiC CO,H  NaNOp, aqueous HCI

CHz NH, 0°C

H3C NH, HsC CO,H
(A) (B) :

CH, OH CHs OH

HsC co
© 2H ) HsC NH,
CHz OH CH3 OH

38. (O)

CHg — CH—CH, — CH — COOH
|
3 NH,
l NaNO,, ag. HCl
0°C
CH, — CH—CH, — CH — COOH

!

CH, OH

CH

Section — 111
SECTION - 3 (Maximum Marks: 16)

This section contains TWO questions

Each question contains two columns, Column | and Column |1

Column | hasfour entries (A), (B), (C) and (D)

Column |l hasfive entries (P), (Q), (R), (S) and (T)

Match the entriesin Column | with the entriesin Column 11

One or more entriesin Column | may match with one or more entriesin Column 11
The ORS contains a4 x 5 matrix whose layout will be similar to the one shown below :

ARGIEIGEEIW
®) (P (@] (®] (] (M)
© (®) Q] (®] (] (m]
ORGIEIGIEIW

For each entry in Column 1, darken the bubbles of all the matching entries. For example,
if entry (A) in Column | matches with entries (Q), (R) and (T), then darken these three
bubblesin the ORS. Similarly, for entries (B), (C) and (D).
Marking scheme :
For each entry in Column I.
+2 If only the bubble(s) corresponding to al the correct match(es) is (are) darkened
O If none of the bubblesis darkened
-1 In all other cases

| S N N N—
NN

22
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39. Match the anionic species given in Column | that are present in the ore(s) given in

Column 1I.
Column | Column 11
(A) Carbonate (P) Siderite
(B) Sulphide (Q) Malachite
(C) Hydroxide (R) Bauxite
(D) Okxide (S) Caamine
(T) Argentite
39.(A) > (P), (Q). (9:(B)~>(T);(C) > (Q).(R); (D)~ (R)
(P) = Siderite=FeCO;
(Q = Maachite= CuCO;3. Cu(OH),
(R) = Bauxite= Al,03. 2H,0
(S = Caamine=2nCO;
(T) = Argentite= AgS

40.

40.

Match the thermodynamic processes given under Column | with the expressions given
under Column I1.

Column |

Column 1

(A)

Freezing of water at 273 K and 1 atm

(P) |a=0

(B)

Expansion of 1 mol of anideal’ gasinto | (Q) |[w=0

avacuum under isolated conditions

(®)

Mixing of equal volumes of two ideal | (R) | ASys<0
gases a constant temperature and

pressure in an isolated container

(D)

Reversible heating of Hx(g) at 1 atm | (S) | AU=0
from 300 K to 600 K, followed by

reversible coolingto 300 K at 1 atm

(T) | AG=0

(A) = (R), (T); (B) > (P), (Q), (9); (C) = (P), (Q). (S); (D) = (9), (T)
(A) — (R), (T)

HO0(0) = H0(9

AG=0and AU =0, ASys <0

(B)— (). (Q). (9

Free expansioni.eew=0,AU=0,9g=0
©-®. Q.S
g=0,AU=0,w=0

(D)~ (5), (M

23
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PART Illl - MATHEMATICS
Section — | (Maximum Marks: 32)

e Thissection contains EIGHT questions.
e The answer to each question isa SINGLE DIGIT INTEGER ranging from 0 to 9, both
inclusive
e For each question, darken the bubble corresponding to the correct integer in the ORS.
e Marking scheme:
+4 |f the bubble corresponding to the answer is darkened
0 In al other cases

41. Let the curve C be the mirror image of the parabola y? = 4x with respect to the line

x+y+4=0.If A and B are the points of intersection of C with the liney = -5, then the
distance between A and B is

41. [4]
y? = 4x a=1
Image of vertex (0, 0)
w.r.to x+y+4=0is(x1 1,
© -0 _y,-0_ _2‘0+0+4
1 1 12 +12
X1=y1=-4
(Xl, yl) :(_47 _4) =A
Image of focus S (1, 0)
w.r.tox +y+4=0is(Xz Y2) \
X, =1 _y,-1_ 1+0+4
= =2 ——
1 1 1°+1
X2—1:y2:—5

+y+4=0
(X2, Y2) = (—4, -5) xTy

Distance between vertex and focusis 1. Also, AB = Latus rectum =4a=4.

42. The minimum number of times a fair coin needs to be tossed, so that the probability of
getting at least two headsis at least 0.96, is

42. 8]
Let ‘n’ is the minimum number of times a fair coin is tossed.
P (getting at least two heads) = 0.96

N T e e 0
S A
ke
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43.

43.

45.

Alternate Method :

1\" 1\"
1-"c,[ =] ="c [ =] =096
0(2] Ca(zj

1—(%)n—n(%jn2096
oo4z(%j}n+n

. Nmax = 8.

Let n be the number of ways in which 5 boys and 5 girls can stand in a queue in such a
way that al the girls stand consecutively in the queue. Let m be the number of ways in
which 5 boys and 5 girls can stand in a queue in such a way that exactly four girls stand

consecutively in the queue. Then the value of % IS
[5]

n=6'x5!

m=6! x 4! x 5x °Cy

m _ 6!x4!x5x°C, g

n 6!x 5!

. If the normals of the parabola y* = 4x drawn at the end points of its latus rectum are

tangentsto the circle (x — 3> + (y + 2)*=r?, then the value of r* is

2]

End pointsof L.R.  (a 2a) = (am? — 2am)
= (1, 2) = (m?, ~2m)
. m’=landm=-1

Normal
y =mx-2m-m®
y =(-)x-2(-1)-(1°
X+y-3=0
Asitisnormalto (x — 3%+ (y + 2)*=r°
= 1" distancefrom (3,-2) =r
tox+y-3=0
‘3—2+3
J2
J2 =x

=2

[x], x<2

Letf: R — R beafunction defined byf(x):{ 0 )
. X>

2 xf(x?
where [X] is the greatest integer less than or equal to x. If | = I#dx, then the
Y 2+f(x+1)

valueof (4l - 1) is

25
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45, [0]
2
xf (x2)
| :j
2+f(x+1)
1
I :JQ xf (x2) dx+} xf (x2) q +JJ? xf (x?) q +J2- xf (x2) y
_12+f (x+1) 2+f(x+1) p 2+F(x+D) 0 524 (x+1)
0 2
| :J‘ J- J‘deX_’_IX-OdX
l2+0 2+0 J§2+0
I :E[XZHIE
4
1
I ==(2-1
4( )
| :l
4
1=0

46. A cylindrical container is to be made from certain solid material with the following
constraints : It has a fixed inner volume of V mm?3, has a2 mm thick solid wall and is
open at the top. The bottom of the container is a solid circular disc of thickness 2 mm and
is of radius equal to the outer radius of the container.

If the volume of the material used to make the container is minimum when the inner

radius of the container is 10 mm, then the val ue of is

46. [4]

50n

V=n(r-2°h
Volume of the material used,

Vm=4h (r+r2_2)n+2nr2 @ 2

Vm=4rnh(r-1) +2x r?
4(r-1)V
(r-2y
v, o [ ((=2)" - (r-1)2(r-2) 1
» 4V[ ( J+4nr=0 v

r-2)*
=1 <

L

Vm = +2nr2 h

Put r = 12 asinner reading is 10.

Sy [100— 220
10000

j+48n:0

= 48v ——+481=0
1000
\Y

= =
250n

26
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x2+ X
6
47. Let F(x I 2cos’tdt foral xeR and f: [ ﬂ [0,0) be a continuous function.

For ae{o,ﬂ, if F(a) + 2 isthe area of the region bounded by x =0,y =0, y = f(x) and

X =a, thenf(0) is
47. (3]

Yy
X2+

I (1+ cos2t) dt

X

F(x)

T
XS+

6 sin 2t
+

=1

X X

x? —X+ 2{ (ZX +— SiHZX}
{20

j 4x -2 cost}

F(X)=2x-1+= {
Given Question,

Tf (X)dx =F(a) +2
0

=2a-1+ %{cos(Zaz + g) 4a—2c0s2a + 2}

Diff. w.rt. a

_ 1_ 2 Y . 2 T .

f(@ = 2+§ 4cos| 2a +§ —4asin| 2a +§ -da+4sin2a

Puta=0 )

f0) = 2+ % 4x}—0+0} -3
2L 2

48. The number of distinct solutions of the equation
Zcos2 2x + cos* x +9n* x+cos® x +sin® x = 2

intheinterval [0, 2n] is
48. (8]

5 : .
ZCOSZZX+COS4X+SIn4X+COS6X+SIn6X=2

5 . : : .

Zcos2 2x + (cos® X + sin? X)? — 2c08” x sin? X + (cos’ x + sin? x)* — 3cos® X sin® x = 2

i n2
Sn” 2 +1—i—31rsin22x= 2

S co@ 2x+1-
4

S cof 2x— 26m2x =0
4 4

§ cos4x =0
4

cos4x =0
Number of solution is 8.
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Section — || (Maximum Marks : 40)

e Thissection contains TEN questions
e Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE
of these four option (s) is (are) correct.
e For each question, darken the bubble(s) corresponding to al the correct option(s) in the
ORS
e Marking scheme:
+4 |If only the bubble(s) corresponding to all the correct option(s) is (are) darkened
O If none of the bubblesis darkened
-2 Inal other cases

49. Let y(x) be a solution of the differential equation (1 + €y’ + ye* = 1. If y(Q) = 2, then
which of the following statementsis (are) true?
(A)y(-4) =0
(B)y(-2)=0
(C) y(x) has acritical point in the interval (-1, 0)
(D) y(x) has no critical point in theinterval (-1, 0)

49. (A) (C)
(1+€9) (ﬂj+yele
dx
X
d_y_|_ € y: 1
dx 1+€* 1+¢€
idu
IF. zete = doselire!) _ g o
Soy.(1+é‘):C+I(1+eX)- 1Xdu
1+e
y(1+€) =C+x
_ 44X
1+€*
y(0) =2
2(1+1) =C+0=C=4
Putx = -4
y(-4)=0
dy _

For critical points — =
dx

(1+€).1-(x+4)-€
=

(1+e")2
= 1-3e—x€e& =0
B+x)e =1
3+x =%

Graphically oneroot liesin (-1, 0)
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50. Consider the family of all circles whose centers lie on the straight line y = x. If this family
of circles is represented by the differential equation Py” + Qy’ + 1 = 0, where P, Q are

dy

2
functions of x, y and y' (here y'= v y"= % ), then which of the following statements
X X

is (are) true?
(A)P=y+x
OP+Q=1-x+y+y +(y)
50. (B) (C)
Letcircle (x—h)?+(y—h)*=r?
Diff. (x — m+wrnw
dy hdy

dx  dx

(B)P=y-x

D)P-Q=x+y-y —(y)

(D)
X—h+y
dy

x+y& _h

T dy

dx
x-n+y-n Y=o
Again diff.

. (2
1+

2

1+(y-h) d_)2/+ ¥

dx

f:o

x+yﬂ

dx
1+ﬂ

dx
y-x dy ( j_
— =0
1+ﬂ o®
dx
= (y- x)—+[dyj (1+ﬂj+(1+d_y
dx? dx dx dx
(y—@y”%y)a+g0+l+v=0
(Y=-X)y'"+(y+ () +Dy +1=0
P=y-x,  Q=(y)’+y+1

1+y-

dy
dx

1+

2

dy

J=0

51.Let g: R —> R be adifferentiable function with g(0) = 0, g'(0) = 0 and g'(1) # O. Let

X g(x), x#0

f(x) =[x
0, x=0

and h(x) = & foral x er. Let (f o h) (x) denote f(h(x)) and (h - f) (x) denote h(f(x)).
Then which of the following is (are) true?

(A)f isdifferentiableat x =0
(C)f o hisdifferentiableat x =0

29

(B) hisdifferentiableat x =0
(D)h o fisdifferentiableat x =0
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51. (A), (D)
9(0)=0, g(0)=0, g(1)=#0
g(x), x>0
f(x)=9—-0(x), x<O0
0, x=0
For option (A)
RHD ax=0 f/(0")=lim =0
h—0 h
= |imwzgr(o)=o
h—0 h
LHD ax=0, f(0)=lim cN=O
h—0 —h
 im—9CN) 9@
h—0 —h
=g(0)=0
= diff. ax=0
e, x>0
For(B) h(x)=5e, x<0
1, x=0
t
(") = lim"O=O _;€-1_3
t—0 t t->0 t
t
h’(O_)=IimM=|ime__1=_l
t—0 —t t=>0 —t
Not diff. atx =0

(C) fon=f(h(u) =g(h(u) &  h(u)>0

RHD . — i 9N ~g(h(0)
t—0 t

h_
9GO g

=lim
t—0

L.H.D —lim g(h(=1)) —g(h(0))
t—0 —t
- IimM
t—0 —t
=-g(@)=-k
Not diff. foh atx=0
(D)  hof = h(f(u))
RH.D :mh(f(t));h(f(o» As g(0)=0 mezo

n(g)-h(©)
t

=lim
t—0

= ||mM':0
t—0 t
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LHD = lim D) —h(t(©)
h—0 —t
_limPEaE) -1
h—0 —t
— Diff.a&x=0

52. Let f(x) = sin (%sin(gsinxn for al x ¢ ® and g(x) = g snx foradl x € ®. Let

(f og) (xX) denote f(g(x)) and (g - f) (x) denote g(f(x)). Then which of the following is
(are) true?

. 11 . 11
A)Rangeof fis|—=,= B)Rangeof f o gis|—=,=
(A)Rang [ ! 2} (B) Range ot = g [ ! 2}

(© lim H) _= (D) Thereisan xe R such that (g o f) (x) =
x->0g(X) 6
52. (A) (B), (C)
f(x) = sin %sin(gsinxjj
.
g(x) = 5

Sn
f(g(x)) = s [g r snxm
{g i S|nX j ngn(ngnxJ
><6 2 T

f(x)

Hog(X) gsin{sinxj Zsinx

2
g (f(x))= —sm(s smxnj

1
—Esn(zj g (fx)) < Esma
-0.73 < g (f(x)) <0.73

o |

53. Let APQR be atriangle. Let a = QR, b = RP and ¢ = PQ. If |a| =12, |b| = 4+/3
and b ¢ = 24, then which of the following is (are) true?
L] - -
(A) - -lal =12 (B) = -+lal =30

(C) |axb+¢xal = 4843 (D)a-b =-72
53. (A), (C), (D)
Given, |3 =12
|b|=443,b.¢=
a+b+¢=0
b+¢=-a

b+ e\z —la?
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ZQPR =120°, /PQR = /QRP =30

54.Let X and Y be two arbitrary, 3 x 3, non-zero, skew-symmetric matrices and Z be an
arbitrary 3 x 3, non-zero, symmetric matrix. Then which of the following matricesis (are)
skew symmetric?

(A) Y324 - 7%v3 (B) X*+ Yy
54. (C) (D

(A) (Y3Z4 _ Z4Y3)T
— (Y324)T _ (Z4. Y3)T
— (24)T. (YS)T _ (Y3)T_(Z4)T
=-7*vY3+v3z2
=Y3z24 - 73
=Y3z24 - 7%v3
.. Symmetric

(B) (X™ + Y™
= (XT + (Y¥)!
.. Symmetric
(C) (X4 Z3 _ Z3 x4)T
— (X4Z3)T _ (23X4)T
— (Z3)T.(X4)T—(X4)T.(Z3)T
. Skew — Symmetric
(D) (X23 + Y23)T - _ X23 _ Y23
- _ (X23 + Y23)
.. Skew —Symmetric.
55. Which of the following values of a satisfy the equation
A+a)® (1+20)? (1+30)?
(2+a)? (2+20)® (2+30)%| =-64807?
(B+a)? (B+20)? (3+3w)?

(A)-4 (B) 9
©)-9 (D)4
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55. (B, C)

56.

56.

2

(1+a)® (1+2a)" (1+3a)’

(2+a)® (2+20)° (2+3a)’|=—648a,

(3+a)® (3+2a)" (3+3a)

1+a’+20 1+4a”+4a  1+9a°+6a | R, > R,-R;

4+0o’+40 4+4a’+8a 4+90°+12| R, > R,;-R, =—648a
9+a’+60 9+4a’+120. 9+90” +18a

1+0’+20 1+40°+40 1+90”+ 60

3+ 2a 3+4a 3+6a | ¢, —>C,-C, =—648a
5+ 20 5+ 40 5+60 |C,—>C,-C,
a’-4 4a’-4 90*-4

-2 -2 -2 |=- 6480
5+2a0 5+4a 5+6a

o0’-4 4o?-4 9u’-4
-2/ 1 1 1 |=648a

5+2a 5+40 5+6a

a?-4 30® 8a?

-2 1 0 0|=-
5+20 20 4o

2(120 - 160.°) = — 6480,

2(-40°) = — 648a.
80° = 648a.
a(a®-81) =0
a =0,9-9

In R 3, consider theplanes P, : y = 0and P, : x + z = 1. Let P; be aplane, different from Py
and P,, which passes through the intersection of P; and P». If the distance of the point (0,
1, 0) from P5 is 1 and the distance of a point (o, B, y) from Ps is 2, then which of the
following relationsiis (are) true?

(A)20+B+2y+2=0 (B) 2a-p+2y+4=0
(C20+p-2y-10=0 (D) 2a-p+2y-8=0

(B) (D)

Pi:y=0

Pix+z=1

Soplane, x+z-1+Aiy=0
Given :

Distance from (0, 1, 0) from Pz is= 1.
O+A+0-1] _ 1

V1+1+22

= M+1-2=2+)2
1

= A=—=
2

SoPlaneisx+z—-1+ (—%) =0

2X—y+22-2=0
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S7.

S7.

58.

Given :

|2(x B+2y-— 2|
Zanz |
203 +2y-2=46
203 +2y=-4 or 8
Ps:x+z-1+iy=0

In R3 Let L be astraight line passing through the origin. Suppose that all the points on L
are a a constant distance from the two planes P, : x + 2y —z + 1 = 0 and
P,:2x—-y+2z-1=0.Let M be the locus of the feet of the perpendiculars drawn from
the points on L to the plane P;. Which of the following points lie(s) on M?

5 2 11
® (0"5"5) ® )(‘é 3 5)

5 1 2
© (‘a"”éj D) (‘é’ 0 5)

(A) (B)

Given

Ix+2y-z+1] |2x-y+z-1

| VI+4+1 | | Ja+1+1 |

= X+2y—-z+1=>(2x-y+z-1)
(+) x-3y+2z2-2=0 ...(1)
(-)  3x+y=0 A2)

Now Let linebe X=0-¥=0_2-0 (3,
m

So, line (3) lieon plane(l) and (2)
= (-3m+2n=0
3c+m+0n=0
( m n

13 5

y

Solineis X =¥ _2_;
-1 3

z
5
Let any point (X, y, ) = (-, 3r, 5r)

foot of 1¥ from (~r, 3r, 5r) to plane Py is

X+r y=3r z-5_ -r+6r-5r+1
1 2 1+4+1
X+r _y-3r z-5 1
1 2 -1 6

1 1 1
X,Y,Z)=|-r—=,3r—=,5r+=
(y.2)= (-r-ga-Fsg )

For r=0, option (B)
R= é option (A)

Let P and Q be distinct points on the parabolay? = 2x such that a circle with PQ as diameter
passes through the vertex 0 of the parabola. If P liesin the first quadrant and the area of the

triangle AOPQ is 3 J2, then which of the followi ng is (are) the coordinates of P?

(A) (4,242) (B) (9,3V2) ( )( \/_j (D) 1V2)
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58. (A) (D)

Y2 = 2x a=

N~

2
Let  P(at? 2at) = (% tlj

2
and Q(at?, 2aty) = [%,tzj

on parabola.

Equation of circle on PQ as diameter

Given it passes vertex 0 (0, 0)

it
= 12 +4t,=0
4 1L2

Astitb 70 = tito =4 (1)
Given A OPQ = 3.2
L =32

tt, 4t

2 2

2
|tity (L —t) | =122

ity (i —t) =+ 1242
(A (t-t) =+122

L t—t=+ 32

(+) )

-t = 3J2 t—t,=— 32

tl—[iljzsﬁ b+t =-32

1:l tl

2 - 32t +4=0 2+3/2t,+4=0
_ 3J2+18-16 _ 32442

t, = y, = —NE=NE

2x1 2

:@ = 222
= 22,42

t2
Point (El tJ

= (4,242) (142)
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Section — |11
SECTION - 3 (Maximum Marks: 16)

This section contains TWO questions

Each question contains two columns, Column | and Column |1

Column | hasfour entries (A), (B), (C) and (D)

Column |1 hasfive entries (P), (Q), (R), (S) and (T)

Match the entriesin Column | with the entriesin Column 11

One or more entriesin Column | may match with one or more entriesin Column |1
The ORS contains a4 x 5 matrix whose layout will be similar to the one shown below :

RGIOIGIEIW
® (®) Q)R] (9] (m]
© (®) Q] (][] (]
ORGIOIGIEIW

For each entry in Column I, darken the bubbles of all the matching entries. For example,
if entry (A) in Column | matches with entries (Q), (R) and (T), then darken these three
bubblesin the ORS. Similarly, for entries (B), (C) and (D).
Marking scheme:
For each entry in Column I.
+2 If only the bubble(s) corresponding to all the correct match(es) is (are) darkened
0 If none of the bubblesis darkened
-1 In all other cases

| S N NS N—
NN

59.

Column | Column I

(A) | In R? if the magnitude of the projection | (P) | 1

vector of the vector a?+[3] on \3i+]j is
V3 and if o =2 + /3P, then possible
value(s) of o] is (are)

(B) | Let a and b be rea numbers such that the | (Q) | 2

function

3ax’ -2, x<1
f(x) = )
bx+a2, x>1

is differentiable for all x € R. Then
possible value(s) of ais (are)

(C) | Let ® # 1 be a complex cube root of unity. | (R) | 3

If (33w + 209)"™3 + (2 + 30 — 30%)*™ +
(-3 + 20 + 30)™™3 = 0, the possible
value(s) of nis (are)

(D) | Let the harmonic mean of two positiverea | (S) | 4

numbers aand b be 4. If q is a positive read
number such that a, 5, g, b is an arithmetic
progression, then the value(s) of |g — & is
(are)

(M |5
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59.A) = (P), (B) > (P) (Q); (C) = (P) (Q) (§) (T); (D) = (Q), (T)

A->F
(ou+BJ)-(2\/§|+J) -3 Given: o= 2+ 3B Q)
VWY 41
J3d+p=23 ()
Solvinga=2,=0
(B)—> P Q
#(14) :mf(uh)—f(l)
i b(1+h)+a®-(b+a?)
=1im
h—0 h
=b .. (D)
2
P = lim =R —2-(b+a®)  _ . -Sallz2h+h?)-2-b-a’
h—0 —h h—0 —h
i —3ah*+6ah—3a—2-b-a°
=1m
h—0 —h
=—6a .. (2
[asdifferentiable
—=-8a-2-b-a=0
= a+3a+2+b=0] .. (4)
fr (1+) =1 (1-)
= b =-6a ...(3)

From (3) and (4)
a&+3a+2-6a=0

a-3a+2=0
a=172
C) - (P) @) (9 (T)

3—3w+2w2j4”+3 +(3—3W+2W2j4n+3 %

w? w

1 4n+3 1 4n+3
(3= 3w + 2w9)*3 + {1+ (—zj +(—j } =0
w w

1+ (W)4n+3 + (W2)4n+3 — O
= 4n + 3isnot multiple of 3

(3_ 3W+ 2W2)4n+3+ (

(D) = (Q). (T)
2ab _ ab a(15-2a) 5
= = —— =

— =4 = —— =2 2 = a=—,6 ..(1)
a+b a+b a+15-2a 2

a, 5,0, bin AOP.

= 10=a+q; 20=5+b

atb+g+5=w+2q

b-5=q-a ...(2)

from(l)and(2) gq-a=5 or -2
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60.

Column |

Column I1

(A)

In a triangle AXYZ, let a, b and c be the

lengths of the sides opposite to the angles X,

Y and Z, respectively. If 2(a® — b?) = ¢ and

_sin(X-Y)

A= ———=
snZ

for which cos(nmd) =0 is (are)

, then possible values of n

(P)

(B)

In a triangle AXYZ, let & b and c be the
lengths of the sides opposite to the angles X,
Y and Z, respectively. If 1 + cos 2X — 2cos
2Y =2sin X siny, then possible value(s) of

% is (are)

Q)

(®)

If R? let \/§f+], f+\/§] and Bf+(1—B)]
be the position vectors of X, Y and Z with
respect to the origin O, respectively. If the
distance of Z from the bisector of the acute

angle of OX with OY s i then

J2
possible value(s) of | B |is (are)

(R)

(D)

Suppose that F(a) denotes the area of the
region bounded by x = 0, x = 2, y> = 4x and
y = oax — 1| + Jax — 2| + ax, where o € {0,

1}. Then the value(s) of F(or) + g 42, when

a=0and o =1,is(are)

(S

(M

6

60. (A) = (P), (R), (S); (B) = (P); (C) = (P), (Q); (D) = (9). (T)

(A) = (P), (R), (S);

2(&f — b%) =c?

= 2(sn*X-sn’Y)=sn*(2)
= 2sn(X-Y)sn(X+Y)=sn?(2)

sin(X=Y) 1 L L
= —sin(Z) =3 (-9n(X+Y)=9n2)
= le

2

cos(n—znjzo for n=13and5

(B)—> (P

1+008(2X) — 2005(2Y) = 2sin(X) Sin(Y)

= 1+1-2sin?*(X)-2(1-2sn?(Y) = 2sin(X)sin(Y)
= 2sn?(Y)-sn?(X)=sin(X)sin(Y)
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Z_QnRX):gnoo
sn?(Y) sin(Y)
sn(X) a

sn(Y) b

. 2-k’=k = K*+k-2=0

= k+2)(k-1)=0 = k=1,-2

© - (/@) Q

.y(13)
Zliesonthelinex+y=1
Angle bisector isx —y =0
Letz= (B, 1) e x(43,2)
p-@A-p)|_ 3 - —n _
Then ‘ £ ‘_ﬁ:mq 3 = p=2-1
~ [B[=12
(D)~ (9, (T) -
Foraa=0,y=3 3 7 = Yo =X
‘ 82
g f«»=jB—2J§dx:6——E;
0
: u®+§%2=6 g

Foro=1, y=|x—-1+|x—2+x
1 2

fﬂ):j3—x—2¢§+[x+1—2¢§@< A i
0 1 -

:5—¥:>f(1)+¥:5 E

OF\E;\ 2

aaaaaaq
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