IIT - JEE ADVENCED - 2012
PAPER-1 [Code - 8]

PART - I: PHYSICS

SECTION I : Single Correct Answer Type

This sedion contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of
which ONLY ONE is correct.

Sol.

Sol.

In the determination of Young’'s modu us(Y = 4)_':2(;'?) by using Seale's method, a wire of length L = 2m

and diameter d = 0.5 mmisused. For aload M = 2.5 kg, an extension ¢ = 0.25 mmin the length of the wire

is observed. Quantities d and ¢ are measured using a screw gauge and a micrometer, respedively. They
have the same pitch of 0.5 mm. The number of divisions on their circular scde is 100. The contributions to

the maximum probable error of the Y measurement

(A) dueto the errorsin the measurements of d and ¢ are the same.

(B) dueto the error in the measurement of d is twice that due to the error in the measurement of /.

(C) dueto the error in the measurement of / istwicethat due to the error in the measurement of d.

(D) due to the error in the measurement of d is four times that due to the error in the measurement of ¢.

(A)
LC.= E =0.005mm
100
AY _ A, 2A()
Y / d

A _0005x10° _ 1
l 0.25x10° 50
2A(d) _2x0.006x10° 1

d 05x10° 50

A small mass m is attached to a masdess string whose other end is fixed at P as shown in the figure. The
mass is undergoing circular motion in the x-y plane with centre at O and constant anguar speed w. If the

angular momentum of the system, caculated about O and P are denoted by EO and EP respedively, then
z

—

A
(A) L, and L, donot vary with time.
(B) L, varieswith timewhile L, remains constant.

(C) L, remains constant while L, varieswith time.
(D) L, and L, bath vary with time.
©)
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3. A bi-convex lensis formed with two thin plano-convex lenses as shown in the figure. Refradive index n of
the first lens is 1.5 and that of the second lens is 1.2. Both the curved surface are of the same radius of

R=14cm
(A) —2800cm (B) 40.0cm (C)215cm (D) 133cm
Sol. (B)
P =5-1( L-0|+@2-p[o-1 | =22,02_1
14 -14 14 14 20
f=+20cm
i 1.1
v -40 20
i1 1.1
v 20 40 40
0O v=40cm
4, A thin uniform rod, pivoted at O, is rotating in the horizontal plane with z
congtant angular speed w, as shown in the figure. At timet = 0, a smal
insed starts from O and moves with constant speed v, with resped to the @
rod towards the other end. It readesthe end of therodatt = T and stops. ~—+7
The anguar spedl of the system remains w throughout. The magnitude of V-
thetorque (| T ) about O, as a function of timeis best represented by which o
plot?
(A) (B)
1Tl 1Tl
o | t o t
T T
© (D)
1Tl 1Tl
0 | t 0 : t
T T
Sol. (B)
1= ooﬂ = ooE (C+mv?t?)
dt
= mov? 2t

curvature R = 14 cm. For this bi-convex lens, for an objed distance of 40 cm, the image distance will be

n=15 = I\ .n=12

/
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Sol.

Sol.

Sol.

A mixture of 2 moles of helium gas (atomic mass = 4 amu) and 1 mole of argon gas (atomic mass= 40

amu) iskept at 300K inacontainer. Theratio of the rms speeds (M) is

Vo (argon)
(A) 0.32 (B) 0.45 (C) 2.24 (D) 3.16
(D)
Vo = fSRT
rms M
Required ratio = My _ 40 =410
M, 4
=3.16.

Two large vertical and parallel metal plates having a separation of 1 cm are conneded to a DC voltage
source of potential difference X. A proton isreleased at rest midway between the two plates. It isfound to
move at 45° to the vertica JUST after release. Then X is nearly

(A) 1x10°V (B)1x107V (C)1x10°V (D)1x 10V

©)
gE =mg
q(vV/d) =mg
mgd
q
_ 1.67x107 x10x107?
1.6x107°
107

= F = 10_9V

V =

Threevery large plates of same areaare kept parallel and close to ead other. They are considered as ided
black surfaces and have very high thermal conductivity. The first and third plates are maintained at
temperatures 2T and 3T respedively. The temperature of the middle (i.e. second) plate under steady state
condition is

65 1/4 97 1/4 97 1/4 »
) (?j T ®) [7] T © [7] T (D) (@7
(®] 2T 31

oA (2T)* + oA (3T)* =0 2A(T")*

16T* +81T*= 2 (T")*

97T =2(T)*

97
Tr4:_-|—4
(T) >

1/4
O T’:(%] T
2
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Sol.

Sol.

10.

Sol.

A small block is conneded to one end of a masdessspring of un-stretched length 4.9 m. The other end of
the spring (see the figure) is fixed. The system lies on a horizontal frictionless surface  The block is
stretched by 0.2 m and released from rest at t = 0. It then exeautes simple harmonic motion with angular
frequency w = 1¥3 rad/s. Simultaneously at t = 0, a small pebble is projeded with speed v form point P at
an angle of 45° as shown in the figure. Point Pisat a horizontal distanceof 10 m from O. If the pebble hits
theblock at t = 1 s, the value of v is (take g = 10 m/SY)

z

\"
'0666666\{ 45° >.
o N
s 10m

(A) V50 m/s (B) /51 m/s (C) v52m/s (D) V53m/s
(A)
2vsin4s’ -1
9
Ov= \/% m/s.

Young's double dlit experiment is carried out by using green, red and blue light, one color at atime. The
fringe widths recorded are g, Br and g, respedively. Then,

(A) Be>Bs > Br (B) Be > B> Br (©) Br>Be>Be (D) Br>Bs>Bs

(D)
Ar>AG > Ag

0 Br>Bc>Ps

Consider a thin spherical shell of radius R with centre at the origin, carrying uniform positive surface
charge density. The variation of the magnitude of the electric field | E(r) | and the electric potential V(r)
with the distancer from the centre, is best represented by which graph?

A) - B) -
) [E() V() ®) [E) V()
1 f- /\—\f-
/\ ~ —I\ N
o R r (0] R r
0 - D) -
© [EM) V() ©) [E) V()
T f /\—\f-
I\ - N ~
o R r (0] R r
(D)
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SECTION Il : Multiple Correct Answer(s) Type

This sedion contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of
which ONE or MORE are correct.

11

Sol.

12

Sol.

13.

Sol.

Consider the motion of a posmve point charge in a region where there are simultaneous uniform electric
and magnetic fields E = E, Jand B= B,j. Attimet = O, this charge has velocity Vin the x-y plane,

making an angle 6 with the x-axis. Which of the following option(s) is (are) corred for timet > 0?

(A) If 8=0° thecharge movesinacircular path in the x-z plane.

(B) If 8=0° thecharge undergoes helical motion with constant pitch along the y-axis.

(C) If 8=10°, the charge undergoes helical motion with its pitch increasing with time, along the y-axis.
(D) If 8=90° the charge undergoes linea but accéerated motion along the y-axis.

(C,D)
If ©=290° B exerts no forceon q.
If ©=0°10° the charge particle movesin helix with increasing pitch dueto E along y-axis.

A cubica region of side a has its centre at the origin. It encloses three fixed point charges, —q at
(0, —al4, 0), +3qgat (0, 0, 0) and —q at (0, +a/4, 0). Choose the corred options(s)

z
a =
/
—q
& & y
/_q 3q
X &
(A) The net electric flux crosgng the plane x = +a/2 is equal to the net electric flux crossing the plane x =
-al2
(B) The net electric flux crosgng the plane y = +a/2 is more than the net electric flux crossing the planey =
-al2.

(C) The net electric flux crossing the entire region is a .

0
(D) The net electric flux crossng the plane z = +a/2 is equal to the net electric flux crossing the plane x =
+al2.

(A,C,D)

Net flux through the cubical region -9*34-9_4a
€

€

The flux passng through the faces x = —_261’ X = +%and z= +% are same due to symmetry.

A person blows into open-end of along pipe. As aresult, a high pressure pulse of air travels down the pipe.
When this pulse reates the other end of the pipe,

(A) ahigh-pressure pul se starts travelling up the pipe, if the other end of the pipe is open.

(B) alow-presaure pulse starts travelling up the pipe, if the other end of the pipeis open.

(C) alow-presaire pulse starts travelling up the pipe, if the other end of the pipeis closed.

(D) ahigh-pressure pulse starts travelling up the pipe, if the other end of the pipeis closed.

(B, D)
At the open end, the phase of a pressure wave changes by Tt radian due to reflection. At the closed end,
there is no change in the phase of a presaure wave due to refledion.
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14, A small block of mass of 0.1 kg lies on a fixed inclined plane PQ which makes an angle 6 with the
horizontal. A horizontal force of 1 N ads on the block through its centre of massas shown in the figure.

The block remains stationary if (take g = 10 m/s?)
Q

(O~

(0] P
(A)B=45°
(B) 8 > 45° and africtional force ads on the block towards P.
(C) 6> 45° and africtional forceads on the block towards Q.
(D) 6 < 45° and africtional force ads on the block towards Q.

Sol. (A, C)
At 6=45°, mgsin 6= 1xcos8
At 6>45°, mgsin 6> 1xcos0 (friction ads upward)
At 6<45°, mgsin B< 1xcos8 (friction ads downward)

15. For the resistance network shown in the figure, choose the corred option(s)
Pl 2Q S

20 ?WM__\%ZQ

102

10
",
40\ 40
Q 40

T

AMA
VW

1 12v)
l\

(A) The current through PQ is zero. (B)1,=3A
(C) The potential at Sislessthan that at Q. (D) I,=2A

Sol. (A,B,C,D)
Nodes P and Q are equipotential and nodes S 50 l2
and T are equipotential from wheastone bridge,

no current passes through PQ and ST.
12 e
|, == =3A . 120Q
4 |
I, =1 12 ). 1;\/
z2 H6+12
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SECTION 11l : Integer Answer Type

This sedion contains 5 questions. The answer to ead question is single digit integer, ranging from 0 to 9 (both
inclusive).

16.

Sol.

17.

Sol.

A circular wire loop of radius R is placed in the x-y plane centered at the origin O. A square loop of side
a(a<<R) having two turnsis placed with its centre at z = J3R along the axis of the circular wire loop, as
shown in figure. The plane of the square loop makes an angle of 45° with resped to the z-axis. If the mutual
Hod”

inductance between the loops is given by 7R

, thenthe value of pis

Hod® _ Mo

8R2/2  R272

An infinitely long solid cylinder of radius R has a uniform volume charge density p. It has a spherical
cavity of radius R/2 with its centre on the axis of the cylinder, as shown in the figure. The magnitude of the
electric field at the point P, which is at a distance 2R from the axis of the cylinder, is given by the

expresgon 23pR . Thevalueof k is
16ke,
z

A
N |

—R->]

F\’/2\ P

r 2R >

N
~

©
4 R -
AQ) +K[p3”8](_’)

21E,(2R) 4R?

I
D
= _pR*() , KIR(-) —'; )
>

m

41E,R 24

= -~ K .
E =KpmR()) + —prR(—
PTIR(j) 2P (-))

23 -
R
o6e, PR())

~ 23 ~
E=KpmR=()) =
p 24(J)

=k=6
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18. A proton is fired from very far away towards a nucleus with charge Q = 120 e, where e is the electronic
charge. It makes a closest approach of 10 fm to the nucleus. The de Broglie wavelength (in units of fm) of
the proton at its start is: (take the proton mass, m, = (5/3) x 10%" kg; hle = 42 x 10 Js/ C;

=9x10° m/F; 1fm=107)

aTE,

Sol. (7
0+Lm? = K(Q)i _ K(120<2§
2 10x10 10x10
1.5,007v2 = 9x10° x120x (1.6x107°)?
2 3 10x107%®
L 6x10° x120x2.56x10°%*
50x10™#
v =+/33L.776x10"

)\:L
mv

42x10°x1.6x10°  4.2x4.8x10™
g 107 x+[33L.776x10°  D7-6%5x10™
A =7x107%5 = 7fm

A=

=0.07x10™

19. A laminais made by removing a small disc of diameter 2R from a bigger disc of uniform mass density and
radius 2R, as shown in the figure. The moment of inertia of this lamina about axes passing though O and P

islo and Ip respedively. Both these axes are perpendicular to the plane of the lamina. Theratio Ip/ I to
the nearest integer is

Sol.  (3)

|
So -2 :%D 3(Neaest Integer)
I, 13/8
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20. A cylindrical cavity of diameter a exists inside a cylinder of diameter 2a as shown in the figure. Both the
cylinder and the cavity are infinity long. A uniform current density J flows along the length. If the

magnitude of the magnetic field at the point P is givenll—\lzeyoaJ, then the value of N is

Sol.  (5)
52 Mone)_p, (Ud /4

2ma Zn(&':l)
2
B= SHeda_ py NJe

12 12
SoN=5
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IIT - JEE ADVENCED - 2012
PAPER-1 [Code - 8]

PART - lll: MATHEMATICS

SECTION | : Single Correct Answer Type

This sedion contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of
which ONLY ONE iscorrect.

2
41 If Iim(x +X+1—ax—b]:4,then
X = 00 X+1
(A)a=1,b=4 (B)a=1b=-4
(C)a=2b=-3 (D)a=2,b=3
So.  (B)

2
Given Iim[Lm—ax—bj=4
X+1

X — 00

2 N W2 A _
- Iimx +x+1-ax®—ax-bx b:4 ~ lim (1 a)x +(1 a b)x+(1 b)=4
X 00 (x+1) X0 (x+1)

=l1-a=0andl-a-b=4=b=-4,a=1.

42. Let P=[a] bea3 x 3 matrix and let Q = [b;], where by = 2' *1g; for 1< i, j < 3. If the determinant of Pis2,
then the determinant of the matrix Q is

( A) 210 (B) 211
(C) 212 (D) 213
Sol. (D)
2 3
2%a,; Za, 2 &3 a; a, a3
Q=2%ay 2%y, Pay| = Q=22 2, 2y, 2y
2%ay, 2%°a;, 2Pag 2%ay 2%a;, 2%ag
d; dp G3

Q| = 22 |ay a8y, ax

831 83 g

= Q| = 2"P|
IQl=2".
43, The locus of the mid—pant of the chord of contact of tangents drawn from points lying on the straight line
4x —5y = 20tothecirclex’* +y?*=9is
(A) 20(x* +y?) -36x+45y =0 (B) 20(x? + y?) +36x-45y =0
(C) 36(x* +y?) - 20x+45y =0 (D) 36(x? +y?)+20x-45y =0
Sal. (A)
Equation of the chord biseded at P (h, k)
hx + ky = h? + k? ()

Let any point on line be (0(, ga —4)

Equation of the chord of contact is
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44,

Sol.

45,

Sol.

= ax+(ga —4jy:9 (i)

Comparing (i) and (ii) X +y°=9

I

>0

N

+

=~

N
o] x
INEES

20h O X

T
- 2 2
Now, h(4h-5k) _h*+k

20h 9 4

20 (h? + k?) = 9 (4h - 5k) (a, T a-4)

P(h

20 (x* +y?) — 36x + 45y = 0.

1
=

The total number of ways in which 5 balls of different colours can be distributed among 3 persons so that

ead person gets at least one ball is
(A) 75
(C) 210

(B)

Number of ways
=3-3C.2°+3%C,1°
=243-96+ 3=150.

(B) 150
(D) 243

2
The integral e X ydx equals (for some arbitrary constant K)
(secx +tanx)’2
1 11 1 11
(A) ——[———(secx+tanx)2]+K (B) —[———(secx+tan X)z}
(szecx+tanx)1}é 17 (51ecx+tanx)1}é 17
© -%[i +—1(secx+tanx)2]+K (D) ;ly[i+—l(secx+tanx)2]
(secx +tanx) 2 11 7 (secx +tanx) 2 11 7
©)
T s SN
(se<:x+tanx)/2

Letsecx+tanx =t

= secx —tanx = Ut

Now (secx tan x + sec? x) dx = dt
secx (secx +tan x) dx = dt

dt 1( 1)
secxdx= —, =|t+= | =secx
t 2 t

lz%j(“t)g

P2
-9 -13
:%I(t % 1t P
t—%+1 t—132+1
+

9, B
2

_1
2 E
2
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117
2| 771

2 2
= —Et_72 _it_l}é
7 11
--11 11
75 11

1(1 t° 1 1 1 2
= - S | ———— —+Z(secx+tanx)” p +k
t}/z 1 7 (secx+tan x) 1 7

46. The paint Pisthe intersedion of the straight line joining the points Q(2, 3, 5) and R(1, —1, 4) with the plane
5x —4y —z = 1. If Sisthe foot of the perpendicular drawn from the point T(2, 1, 4) to QR, then the length

of theline segment PSis

1
A) —
( )ﬁ
©)2
Sol. (A)
D.R.of QRis1,4,1
Coordinate of P = (flgj
333

D.R.of PTis2,2,-1
Angle between QR and PT is45°

AndPT=1
1
= PS=TS=—
V2
2 |cosT|, x# 0
47 Let f(0)=
, xgdo ,
0, x=0

(A) differentiable bothat x =0and at x = 2

thenfis

(B) \/2
(D) 242
T(2,1,4)
Q(2, 3,5
S
179/
4 1 13
P(é’ ﬁj
R(1, -1, 4)

(B) differentiable at x = 0 but not differentiable at x = 2
(C) not differentiable at x = 0 but differentiable at x = 2

(D) differentiable neither at x =0 norat x =2

Sol.  (B)

lim

h-0 h

lim hcos(Ej =0

h-0 h

50, f(x) isdifferentiableat x = 0

f,(2+)= im f(2+h)-f(2)
h

-0

cosi -0
2+h
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(2+h)? cos(zi[hj

= lim

h-0 h

2
f'(2+):lim—(2+h) sin(E——T[ j
h-0 h 2 2+h

_ . (2+hy® . [ mih
= lim sin

h-0 h 2(2+h)

. (2+h? . mh T

lim n x =11

h-o Th 2(2+h) 2(2+h)
2(2+h)

f(2-h)-f(2)

Again, f'(z‘):m -

(2-h)? cos(zThj‘
= lim
h-0 -h
—(2—h)2 cos(zz[hj
= lim
h-0 -h
(2—h)2s'n[“—”}
— lim 2 2-h
h-0 h
—_h)2 _
= Iim(2 h) $in mh
h-0 h 22-h)

(2—h)2Bi h T

= —lim n =-T
h-o Th 2(2-h) 2(2-h)
2(2-h)
48 Let z be a complex number such that the imaginary part of z isnonzero and a=z*+ z + 1lisred. Then a
cannot take the value
1
A) -1 B) =
(A) ® 3
1 3
C) = D) —
© 3 ©) 5
Sol. (D)
Given equationiszZZ+z+1-a=0
Clearly this equation do not have red roots if
D<O0
=1-41-9<0
=4a<3
3
a< —.
4
X2 y2
49, The elipse El:§+7 =1 isinscribed in a redangle R whose sides are parallel to the coordinate axes.
Another ellipse E, passng through the point (0, 4) circumscribes the redangle R. The eccantricity of the
elipseE; is
V2 NE
A) — B) —
A) = ® =
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Sol.

50.

Sol.

1 3
(C) > (D) 2

(©) y
Equation of dlipseis(y+2) (y—2) +A(x+3) (x—3)=0
It passes through (0, 4) = A = g 0,4)

Xy (3,2 ¥Y°2 =3
Equation of ellipseis E+E:1 X=-= \ «

1 )

e= > (-3, -2) y=-2/(3 -2)
Alternate

2 2
Let the ellipse be = +i)’—2 =1 asitis passing through (0, 4) and (3, 2).
a

So, b = 16 and %+i=1

ac 16
=>a=12
So,12=16 (1 - €)
=e=1/2.

Thefunctionf: [0, 3] — [1, 29], defined by f(x) = 2x®— 15x* + 36x + 1, is
(A) one-one and onto (B) onto but not one—one
(C) one—one but not onto (D) neither one—one nor onto

(B)

f(x) =2x> - 15¢° + 36x + 1
f'(x) = 6x* — 30x + 36

=6 (x> - 5x + 6)
=6(x-2)(x—-3)

f (x) isincreasingin [0, 2] and deaeasingin[2, 3]
f (x) is many one

fO=1

f(2)=29

f(3)=28

Rangeis[1, 29

Hence, f (x) is many-one-onto

SECTION Il : Multiple Correct Answer(s) Type

This sedion contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of
which ONE or MORE are correct.

51

Sol.

2 2

Tangents are drawn to the hyperbola XE —yj =1, parallel to the straight line 2x — y = 1. The points of
contact of the tangents on the hyperbolaare
9 1 9 1
A | —, — B)| —, ——
(55 %) ® (25 %)
(© (33, -212) (D) (-343, 212)
(A, B)

Slope of tangent = 2
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Thetangentsarey = 2x + /9x4-4
ie., 2x—y=+ a2

y
=land ~——=+—==1
2f M I W2
Comparing it with X W =1
9 14
1 9 1
We get point of contact as ( j and (——, ——j
22" 2 22" 2
Alternate:
Equation of tangent at P () is (se:;: ejx —(@jy =1
— Slope= 2secB _
3tan®
= sinB= 1
3

:puntsare(\/, \/,j d(_z_ji’ —%j

52. Let 6, ¢ O [0, 2r] be such thatZCose(l—sind))=sin29[tang+cot§2jcos¢—l, tan(2rm-6)>0 and
—1<sin9<—§.Then¢cannot satisfy
m)o<¢<g @)_<¢<ff

4m 3n
(C)?<¢<7 (D)?<¢<2n

Sol.  (A,C,D)
2sin’ @

2cosB (1-sing) = cos$ —1=2sinBcosd -1

2cosB—-2cosBsing =2sinBcosd —1
2cosB+1=2sn(0+¢)

tan(2m-6) >0 = tan6 <0 and —1<sine<—§

6D(3T[ 5T[)
2 3

%<snw+¢)<1

= 2n+1—g<6+¢<5%[+2ﬂ

2T[+E— <¢<2T[+5—T[—9
6 6

min

T 41
—<p<—.
2 ¢ 3

53. If y(x) satisfiesthe differential equation y' — ytanx = 2x secx and y(0) = 0, then
m)_ ™ ™
@y 5)=T @ v(5)
4) 82 4) 18

JEE-Adv-2012-P1 6



) _ T (T _4m . 2mP
© Y(g]—g (D) Y(gj—?*'ﬁ
Sol. (A, D)
dy

— —ytanx = 2xsecx
dx

cosx%+(—sin X)y = 2x

%(ycosx) =2x

y () cosx = x*+ ¢, wherec =0 sincey (0) =0

mn (m_ T o (m)_ 2
whenx=—,y|—|=—=,whenx= —, y| — |=—
4 4) 82 3 3 9
when x = n y'(l[j = i+l
4" \4) 82 2
Whenx:E y' n :E-Fﬁ[
3'7(3) 3/3 3

54. A ship is fitted with three engines E;, E, and Es. The engines function independently of ead other with
respedive probabilities :_Zl%f and %{ For the ship to be operational at least two of its engines must

function. Let X denote the event that the ship is operational and let X, X, and X3 denote respedively the
events that the engines E;, E, and E; are functioning. Which of the following is(are) true ?

(A) P[Xf x]:l%

(B) P [Exadly two engines of the ship are functioning | X] = g
(©) P[x|x2]=E (D) P[x|x1]=1
16 16

Sol.  (B,D)
PO =5, POX,) =5, POX5) =5

P(X) = P(X; 0 X, 0 X$)+P(X; 0 XS 0 X3) +P(XE n X, 0 Xg) +P(X; 0 X, 0 Xg) = :11
o L
(a) PxC/x) = PEOX) 32 1
P(X) 1l 8
4

(B) P [exadly two engines of the ship are functioning | X] =

W
-Ml—\|,\,\\1
I
0|~
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55.

Sol.

Let Sbethe areaof theregion enclosed by y = e ,Yy=0,x=0andx=1. Then

(A)Szé (B)Szl—}
e e
1 1 1 1 1
C)S< ~|1+—= D)S< —+——|1-—
@3 7] @55 5 i)
(A,B,D) A(0, 1) P
S> 1 (Asareaof redange OCDS = 1/e) 2 1 1
e bl
Sincee™ >e™* Ox0 [0, 1] V2' Ve
1 1 R
= S>je‘xdx=(1——J 1
e 1=
0 C D( ej
Areaof redangle OAPQ + Areaof redangle QBRS > S
1 1 1
S<=1)+|1-—=|| = .
R S 3 5

Since:—L 1+i <1—1'
47 Je e

Hence, (C) isincorred.

SECTION 11l : Integer Answer Type

This sedion contains 5 questions. The answer to ead question is single digit integer, ranging from 0 to 9 (both

inclusive).
56. If &,b and ¢ areunit vedors satisfying |é—5|2+|6—6|2+|é—a|2 =9, then 23+56+56| is
Sol. (3
=2 — |2 2 2 2 12 o= 2
As, |a—b| +|b—c| +|c -4 =3(|a| +|b| +|c| )—|a+b+c|
= 3x3-|a+b+q =9
= |a+6+6|:0 = d+b+c=0
= b+c=-a
= [2a+5(b+c) =| 34 = 3/a| =3
57. Letf: IR — IR be defined as f(x) = |x|+‘x2 —q . The total number of points at which f attains either aloca
maximum or alocd minimum is
Sol.  (5)

PR L
f'(x) = x+ 7 [2x)

2x-1 x<-1
-(2x+) , -1<x<0
T ] 1-2x , O0<x<1
2x+1 x>1
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So, f'(x) changes sign at points
x=-1 —E,O,E,l
2 2

s0, total number of points of loca maximum or minimum is 5.

58, Let S be the focus of the parabolay? = 8x and let PQ be the common chord of the circle x* + y* — 2x — 4y =
0 and the given parabola. The areaof the triangle PQSis

Sal. 4
Theparabolaisx = 2%, y = 4t
Solving it with the circle we get :
4"+ 16° - 4t - 16t =0
>t'+3%-4t=0 =1t=0,1
so, the points P and Q are (0, 0) and (2, 4) which are also diametrically oppdasite points onthe circle. The
focusisS= (2, 0).

The areaof APQS = %x2x4:4_

59. Let p(x) be ared polynomia of least degreewhich hasalocad maximum at x = 1 and alocd minimum at x
=3.If p(1) =6 and p(3) = 2, then p'(0) is

Sol. 9)
Letp'(x) =k(x-1) (x-3)

X3
=p(x) = k €—2x2+3x +C
4
Now, p(1) =6 = §k+c=6

aso,p(3)=2 =>c=2
s0, k=3, s0, p'(0) =3k =09.

1 1 1 1 .
60. Thevalue of 6+10095, 4- 4- 4- m| is
32\ 32\ 32\ 32

Sol.  (4)

1 1 1
LetJ &/E\/&/E Y

1

So, 4- >0
350 y? (y>0)
2, 1 8
> YV +—y-4=0=> y=——+
Y e

. . 1 8

so, the required valueis 6+Iogg,2( x
32 32
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PART - II: CHEMISTRY

SECTION —1: Single Correct Answer Type

This sedion contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of
which ONLY ONE iscorrect.

21 A compound MyX, has cubic close padking (cop) arrangement of X. Its unit cell structure is shown below.
The empirical formula of the compound is

) @)
0

; M= 0]
B x= O
OO
Lo ,
M O
o i
(A) MX (B) MX,
(C) MX (D) MsX4
Sol.  (B)
X :8><1-+6X1-:4
8 2
M=daxi+1=2
4

So, unit cdl formula of the compound is M,X 4 and the empirical formula of the compound is M Xo.

22, The carboxyl functional group (-COOH) is present in

(A) picricaadd (B) barbituric add
(C) ascorbic add (D) aspirin
Sol. (D)
OH HO
O2N NO, ﬁ COOH
(0]
PN 9] O] I
L e 2 0—C—CHj
/k/\\ —
O/ \O o
NO, HO
(Picric Acid) (Barbituric Acid) (Ascorbic Acid) (Asprin)
23. As per IUPAC nomenclature, the name of the complex [Co(H20)4(NH53),]Cls is
(A) Tetraaguadiamineaobalt (111) chloride (B) Tetraaguadiammineaobalt (I1l) chloride
(C) Diaminetetraaguaabalt (111) chloride (D) Diamminetetraaquacobalt (111) chloride
Sol. (D)
[Co(H20)4(NH3),]Cl3

Diamminetetraagquacobalt (111) chloride

JEE-Adv-2012-P1 1



24,

Sol.

25,

Sol.

In allene (CsH,), the type(s) of hybridization of the carbon atomsis (are)
(A) spand (B) spand p”
(C) only sp” (D) sp”and sp

2 2

S P 5
H,C=C =CH,

The kinetic energy of an electron in the second Bohr orbit of a hydrogen atomis[ay is Bohr radiug]

h? h?
) e ®) Toremaz

h? h?
© Sotma ) S remaz

(©)
As per Bohr's postul ate,

nh
mvr = —

21
So, v = nh

2rmr
KE::—Lmv2

2

2
So, KE:Em( nh ]
2 2mmr

. xn’
Smce r:ao_

A

So, for 2" Bohr orbit

a,x 2
1

r= =4a,

2
KE :Em 22—h2
2 | 4a’m?®x(4a,)
h2

KE=——
32rma;
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26. Which ordering of compounds is acording to the deaeasing order of the oxidation state of nitrogen?

(A) HNO3, NO, NH.CI, N, (B) HNO3, NO, Ny, NH,Cl
(C) HNO3, NHLCI, NO, N, (D) NO, HNO3, NH.CI, N,
Sol.  (B)

+5 +2 0 -3
HNO,, NO, N,, NH,CI

27. For one mole of avan der Wads gaswhen b =0and T = 300K, the PV vs. 1/V plot is shown below. The
value of the van der Wads constant a (atm.litre’mol™) is

[Graph not to scale]
~246 1
*223.1 T
£ 21.6 §emeeeeean \,\
T 200 o
H ]
3 ; E
= : |
08 : .

[ |
0 20 30

v (mol liter ")

(A) 1.0 (B) 45
(©) 15 (D) 3.0
Sol. ©)
[Graph not to scale]

£

0 C20 30
"f;; (mol liter)
van der Wads equation for 1 mole of red gasis,

(P+%j(v ~b)=RT

v

but, b = 0 (given)

:(P+%J(V):RT
v

0 pv :—a><$+RT ..... 0]

y=mx+c

Slope=tan (m1—0) =-a

21.6-20.1 _

24.6-20.1 _
3-0

So, tanB =a= 15

or, tan@ = 15

28. The number of aldol readion(s) that occurs in the given transformation is
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Sol.

29,

Sol.

30.

Sol.

OH
CH,CHO +4HCHO 0 9PN, \_

HO—
(A) 1
© 3

(©)

O

Aldd

——OH

OH
(B) 2
(D) 4
(l)H
CH,

Aldd

|| i — i - |
HC—C—HD J;L((&fc):@ HO-CH, -CH,-CH=00 é;i((ﬁc“%@ HO—CH2—(|3—CH:O

@) OH

Ho—

——OH

H—g—O' \—
T

H

(i)OH'l(ii)H—lcll—H
(aldol)

- l(;:lros@;n@lm ni zzaocr
OH

The colour of light absorbed by an aqueous solution of CuSO, is

(A) orange- red
(C) yellow

(A)

(B) blue-green
(D) violet

Aqueous solution of copper sulphate absorbs orange red light and appeas blue (complementary colour).

o
NOY

The number of opticdly adive products obtained from the complete ozonolysis of the given compound is

(B) 1

v v
HaC—CH=—CH—C—CH=CH—C—CH=CH—CHj
H CH,
(A) 0
(© 2

(A)

JEE-Adv-2012-P1
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CHj H
ch—CH:CH—CVZ—CH:CH—C—CH:CH—CHg
; &y
l03/2n/H20
CHg H
H3C—CH=0 + O=—CH-C—CH=0+ O:HC—('Z—CH:O+ HyC—CH=0
(achiral) W éHs (adhiral)
(adiral) (achiral)

SECTION Il : Multiple Correct Answer (s) Type

This sedion contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of
which ONE or M ORE are correct.

31

Sol.

32

Sol.

33.

Which of the following hydrogen halides read(s) with AgNOs(aq) to give a predpitate that dissolvesin Na-
2$,05(aq)?

(A) HCI (B) HF
(C) HBr (D) HI
(A, C, D)

HX +AgNO, - AgX | +HNO,(X =Cl, Br, 1)
AgX +2Na,8,0, - Na,[ Ag(S,0,), |+ NaX

Identify the binary mixture(s) that can be separated into individual compounds, by differential extradion, as
shown in the given scheme.

‘D M., | Compound 1 + | Compound 2

Binary mixture containing

Compound 1 and Compound 2
|D MEF. | Compound 1|  + Compound 2
(A) C¢HsOH and CsHsCOOH (B) C¢HsCOOH and CgHsCH,OH
(C) C¢HsCH,OH and C¢HsOH (D) C¢HsCH,OH and CsHsCH,COOH
(B, D)

(A) Both are soluble in NaOH, hence insepar able.

(B) Only benzoic add (C¢HsCOOQH) is soluble in NaOH and NaHCOj3;, whil e benzyl alcohol (CeHsCH,0H)
is not. Hence, separable.

(C) Although NaOH can enable separation between benzyl acoha (CsHsCH,OH) and phenol (C¢HsOH) as
only the later is solublein NaOH. However, in NaHCOs, bath are insoluble. Hence, insepar able.

(D) a-phenyl acegic add (C¢HsCH,COOH) is soluble in NaOH and NaHCO;. While benzyl alcohol
(CgHsCH,OH) is not. Hence, separable.

For an ided gas, congder only P-V work in going from an initial state X to the final state Z. The final state
Z can be readed by either of the two paths shown in the figure. Which of the foll owing choice(s) is(are)
corred? [Take AS as change in entropy and w as work done]
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Sol.

34.

Sol.

35.

Sol.

P(atmosphere)

V(liter)
(A) AS,_,=AS _, +AS, , B) w, ,=w,  +w, _,
© w,.,.,=w,, (D) &S, , ,=AS,,
(A, C)

AS, , =4S, , +AS, , [entropy(S) is a state function, hence additive |
Wy v, =W, , (workdoneinY - Ziszeoasit isanisochoric process)

Which of the foll owing molecules, in pure form, is (are) unstable at room temperature?
(A) B) =

© |O (D) 0

(1

(B, C)
0

and @ being antiaromatic are unstable at room temperature.

Compound

Choose the corred reason(s) for the stabili ty of the lyophobic colloidal particles.

(A) Preferential adsorption of ions on their surfacefrom the solution

(B) Preferential adsorption of solvent on their sufacefrom the solution

(C) Attradion between different particles having oppasite charges on their surface

(D) Potential difference between the fixed layer and the diffused layer of oppdsite charges around the

colloidal particles

(A, D)
Lyophobic colloids are stable due to preferential adsorption of ions on their surface from solution and
patential difference between the fixed layer and the diffused layer of oppcsite charges around the colloidal

particles that makes lyophobic sol stable.

SECTION 11l : Integer Answer Type

This section contains 5 questions. The answer to ead question is a single digit integer, ranging from 0 to 9 (both
inclusve).

36.

Sol.

29.2 % (w/w) HCI stock solution has density of 1.25 g mL™. The moleaular weight of HCI is 36.5 g mol™.
The volume (mL) of stock solution required to prepare a 200 mL solution of 0.4 M HCl is

(8)

JEE-Adv-2012-P1 6



37.

Sol.

38.

Sol.

39.

Stock solution of HCI = 29.2% (w/w)

Molarity of stock solution of HCl = 292x1000x1.25
36.5%100
If volume of stock solution required =V ml
V x 29.2 1000 _ 200%0.4
36.5 80
= V=8ml

The substituents R; and R, for nine peptides are listed in the table given below. How many of these
peptides are positively charged at pH = 7.0?

©
H3N—(|3H—CO—NH—(|2H—CO—NH—(|2H—CO—NH—(|2H—COO
H H

R, R,
Peptide R, R,
| H H
I H CH,
I CH,COOH H
IV CH,CONH, (CH,).NH,
Y, CH,CONH," CH,CONH,
\4 (CHz)aNH, (CHz)aNH,
VI CH,COOH CH,CONH,
Vil CH,OH (CH,).NH,
IX (CH,),NH, CH,

(4)

Peptides with isoelectric point (pl) > 7, would exist as cation in neutral solution (pH = 7).
IV, VI, VIl and IX

An organic compouwnd undergoes firstorder decompasition. The time taken for its decompasition to 1/8 and

t
1/10 of itsinitial concentration are ty;g and ty;1o respedively. What is the value of % x107? (takelogye2 =
1/10

0.3)

9)
_ 2.303log8 _ 2.303x3log2
18 — k - k

2.303 2.303
tyo = T log10 = T

(2.303>< 3log 2)
[t”—s}xlo = +X10: 9

tro ( 2.303)
k

When the following adohexose exists in its D-configuration, the total number of sterecisomers in its
pyranose formis
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Sol.  (8)

_» Fixed in D-configuratior

1CHO
20
H H H H
3
H OH 4 1
4
" 0 OH
H—r—OH
6 OH H
H,C—OH
Hencetotal number of stereoisomersin pyranose form of D-configuration = 2° =8
40. The periodic table consists of 18 groups. An isotope of copper, on bombardment with protons, undergoes a
nuclear readion yielding element X as shown below. To which group, element X belongs in the periodic
table?

63 1 1 1
SCu+iH - 6in+o+2H +X

Sol. (8)
SCu+ H' - 6,n'+ jHe+2 H'+ 2X
Massnumber: 63+1=1x6+4+1x2+A
A=64-12=52
Atomic number: 29+ 1=6x0+2+2x1+7Z
Z=30-4=26
7X = 5%Fe
Hence X isingroup ‘8’ in the periodic table.
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