JEE Advanced 2014 - Paper 1

CODE | | PAPER-1 1208625

P1-14-5

Note: Front and back cover pagesarereproduced from actual paper back to back here.

Time: 3Hours Maximum Marks: 180

Please read the instructions carefully. You are allotted 5 minutes specifically for this purpose.

10.
11.

12.
. Write your Name, Roll No. and the name of centre and sign with pen in the boxes provided on the upper sheet of ORS. Do

14.

15.

INSTRUCTIONS
General
This booklet is your Question Paper. Do not break the seal of this booklet before being instructed to do so by the
invigilators.
The question paper CODE is printed on the left hand top corner of this sheet and on the back cover page of this booklet.
Blank space and blank pages are provided in the question paper for your rough work. No additional sheets will be provided
for rough work.
Blank papers, clipboards, log tables, slide rules, calculators, cameras, cellular phones, pagers and electronic gadget of any
kind are NOT allowed inside the examination hall.
Write your name and roll number in the space provided on the back cover of this booklet.
Answers to the questions and personal details are to be filled on an Optical Response Sheet, which is provided separately.
The ORSis adoublet of two sheets — upper and lower, having identical layout. The upper sheet is a machine-gradable
Objective Response Sheet (ORS) which will be collected by the invigilator at the end of the examination. The upper sheet
is designed in such away that darkening the bubble with a ball point pen will leave an identical impression at the
corresponding place on the lower sheet. You will be allowed to take away the lower sheet at the end of the examination
(see Figure-1 on the back cover page for the correct way of darkening the bubbles for valid answers).
Use a black ball point pen only to darken the bubbles on the upper original sheet. Apply sufficient pressure so that the
impression is created on the lower sheet. See Figure -1 on the back cover page for appropriate way of darkening the
bubbles for valid answers.
DO NOT TAMPER WITH / MUTILATE THE ORS SO THIS BOOKLET.
On breaking the seal of the booklet check that it contains 28 pages and all the 60 questions and corresponding answer
choices are legible. Read carefully the instruction printed at the beginning of each section.
Filling theright part of the ORS
The ORS a'so has a CODE printed on its left and right parts.
Verify that the CODE printed on the ORS (on both the left and right parts) is the same as that on the this booklet and put
your signature in the Box designated as R4.
IF THE CODESDO NOT MATCH, ASK FOR A CHANGE OF THE BOOKLET / ORSASAPPLICABLE.

not write any of this anywher e else. Darken the appropriate bubble UNDER each digit of your Roll No. in such way that
theimpression is created on the bottom sheet. (see example in Figure 2 on the back cover)

Question Paper Format

The question paper consists of three parts (Physics, Chemistry and Mathematics). Each part consists of two sections.
Section 1 contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of which ONE
OR MORE THAN ONE are correct.

Section 2 contains 10 questions. The answer to each of the questionsis a single-digit integer, ranging from 0 to 9 (both
inclusive)
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PART | : PHYSICS

SECTION —1 (Oneor More Than One Options Correct Type)

This section contains 10 multiple choice type questions. Each question has four choices (A), (B), (C) and (D) out
of which ONE or MORE THAN ONE are correct.

*1.

A student is performing an experiment using a resonance column and atuning fork of frequency 244s ™.
Heistold that the air in the tube has been replaced by another gas (assume that the column remainsfilled

with the gas). |f the minimum height at which resonance occurs is (0.350+ 0.005)m , the gasin the tube is
(Useful information: Y167RT = 640] “?mole™; Y140RT =590J ’mole™. The molar masses M in

grams are given in the options. Take the vaues of \/io for each gas as given there.)

(A)Neon [MZO, o107 7} (B)Nitrogen [MZS, (2 :3J
20~ 10 28”5

o s 0 17
(C)Oxygen (MSQ, 3= 16] (D)Argon (Maﬁ, W 32]

Attimet =0, terminal A in the circuit shown in the figureis connected to B by akey and an alternating
current I (t) = lo cos (wt), with 1o = 1A and ¢ = 500 rad/s starts flowing in it with theinitial direction shown

inthefigure. Att= ;—n , the key is switched from B to D. Now onwards only A and D are connected. A
(O]

total charge Q flows from the battery to charge the capacitor fully. If C=20 pF, R =10 Q and the battery
isideal with emf of 50 V, identify the correct statement(s).

—_
A
Q) = s0v

C=20yF

4TAVAVAVA
R=10Q
(A)Magnitude of the maximum charge on the capacitor beforet = gj is1x 10°C.
Q)

(B)The current in the | eft part of the circuit just beforet = gj is clockwise.
()

(C)lmmediately after A is connected to D, the currentin Ris 10 A.
(D)Q=2 x10°C.

A parallel plate capacitor has a dielectric lab of dielectric constant K between its plates that
covers 1/3 of the area of its plates, as shown in the figure. The total capacitance of the
capacitor is C while that of the portion with dielectric in between is C1. When the capacitor is
charged, the plate area covered by the dielectric getscharge Q 1 and therest of theareagets Q2
charge Q2. Theelectric field in the dielectric is E1 and that in the other portion is E2. Choose

the correct option/options, ignoring edge effects.

QA

E, E,_1

® -1 ®) &=
Q_3 C_2:K

Gl ®) ¢ =%



JEE Advanced 2014 - Paper 1

*4,

One end of ataut string of length 3m along the x axisisfixed at x = 0. The speed of the waves in the string
is100 ms™. The other end of the string is vibrating in the y direction so that stationary waves are set up in
the string. The possible waveform(s) of these stationary wavesiis (are)

(A0 = A sin = cos20L By = A sin = cost
6 3 3 3
C)y() = A sin %cos% D)y() = A sin E”‘Tc:oszsot,T
A transparent thin film of uniform thickness and refractiveindex n1 = 1.4 is 1

coated on the convex spherical surface of radius R a one end of along solid

glass cylinder of refractiveindex n 2 = 1.5, as shown in the figure. Rays of

light parallel to the axis of the cylinder traversing through the film from air Air nz
to glass get focused at distancef 1 from the film, while rays of light

traversing from glassto air get focused at distance f> from the film. Then

(A)If 1]=3R (B)If 1/]=28R

(Off 2l =2R (D)ff 2l=14R

Heater of an dectric kettle is made of awire of length L and diameter d. It takes 4 minutesto raise the
temperature of 0.5 kg water by 40 K. This heater is replaced by a new heater having two wires of the same
material, each of length L and diameter 2d. The way these wires are connected is given in the options.
How much timein minutes will it take to raise the temperature of the same amount of water by 40K ?

(A)4if wiresarein parallel (B)2 if wiresarein series
(C)1if wiresarein series (D)0.5if wiresarein parallel.
Two ideal batteries of emf V 1 and V 2 and three resistances R1, R2 and R3 |
are connected as shown in the figure. The current in resistance R > would vV, R
be zero if 'T' .
A V=V, and R, =R, =R, R,
(B) V, =V, and R, = 2R, = R, Gk
(©) V,=2V, and 2R; =2R, = R, v
(D) 2V, =V, and 2R, =R, = R, L
R3
NV

Let E(r),E(r}and E(r) be the respective electric fields at adistance r from a point charge Q, an

infinitely long wire with constant linear charge density ., and an infinite plane with uniform surface charge
density . If E(r), =Efr), =E{r), atadgiven distance ro, then

(A) Q=dont’ (B) ro =~
210
(C) E(r o 12) = 2E¢r 5 /2) (D) Efr ,/2) = 4E¢r ,/2)

A light source, which emits two wavelengths A1 =400 nmand ). =600 nm, isused inaYoung's double
dlit experiment. If recorded fringe widthsfor 11 and )2 are g1 and B2 and the number of fringes for them
within adistance y on one side of the central maximum are mz and mz, respectively, then

(A) B2>p1

(B)mi>mz

(C)From the central maximum, 3 " maximum of 22 overlaps with 5™ minimum of 74

(D)The angular separation of fringesfor )1 is greater than )2



JEE Advanced 2014 - Paper 1 MathonGo

*10.

In the figure, aladder of mass mis shown leaning against awall. It isin static equilibrium making an angle
0 with the horizontal floor. The coefficient of friction between the wall and the ladder is w1 and that
between the floor and the ladder is 2. The normal reaction of the wall on theladder isN 1 and that of the

floor is N2. If the ladder is about to slip, then
(A)u1=0 pzz0and Nz tan g = mg

m
(B)u1#0 p2=0andNitang = mg

m
(C)p1#0 p2z0and N2 = —9
Tipg 2

(D) u1=0 po0and Ny tan g =

SECTION —2: (Only Integer Value Correct Type)

This section contains 10 questions. Each question, when worked out will result in one integer from0to 9
(both inclusive).

11.

*12.

*13.

During Searle' s experiment, zero of the Vernier scale lies between 3.20 « 10” mand 3.25 x 10~ m of the
main scale. The 20 " division of the Vernier scale exactly coincides with one of the main scale divisions.
When an additional load of 2 kg is applied to the wire, the zero of the Vernier scale till lies between 3.20 x
10° mand 3.25 x10™ m of the main scale but now the 45 ™ division of Vernier scale coincides with one of
the main scale divisions. The length of the thin metallic wireis 2 m and its cross-sectional areais8 x 107
m’. The least count of the Vernier scaleis1.0  x 10~ m. The maximum percentage error in the Young's
modulus of thewireis

Airplanes A and B are flying with constant velocity in the same vertical plane at angles30 © and 60° with
respect to the horizontal respectively as shown in the figure. The speed of A is 1003141-3 . Attimet=0

s, an observer in A finds B at adistance of 500 m. This observer sees B moving with a constant vel ocity
perpendicular to the line of motion of A. If at t = t, A just escapes being hit by B, to in secondsis

A 8
7
30° £)60°

A thermodynamic system is taken from an initial statei with internal energy U i = 100 Jto the final state f
along two different paths iaf and ibf, as schematically shown in the figure. The work done by the system
along the paths af, ib and bf are W & = 200 J, Wip = 50 J and W = 100 J respectively. The heat supplied to
thesystem along the pathiaf, iband bf are  Q,Q and Q bf respectively. If theinternal energy of the

systemin the state b is Up = 200 J and Qi = 500 J, the ratio Qur/ Qiv is

8 f

1 1
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14.

15.

*16.

17.

*18.

*10.

*20.

Two parallel wiresin the plane of the paper are distance X o apart. A point charge is moving with speed u
between the wires in the same plane at adistance X1 from one of the wires. When the wires carry current of
magnitude | in the same direction, the radius of curvature of the path of the point chargeis R 1. In contrast,
if the currents | in the two wires have directions opposite to each other, the radius of curvature of the pathis

X R, .
Ro. If =2 — 3,the value of ELIS
1 2

To find the distance d over which asignal can be seen clearly in foggy conditions, arallways engineer uses

dimensional analysis and assumes that the distance depends on the mass density p of the fog, intensity

(power/area) S of the light from the signal and its frequency f. The engineer finds that d is proportional to
" Thevaueof nis

A rocket is moving in a gravity free space with a constant

acceleration of 2 ms™ along + x direction (seefigure). The 03ms? > o |
length of achamber inside the rocket is4 m. A ball is i . X
thrown from the left end of the chamber in + x direction
with aspeed of 0.3 ms * relative to the rocket. At thesame >
time, another ball isthrown in —x direction with a speed of 4m

0.2 ms * fromitsright end relative to the rocket. Thetimein

seconds when the two balls hit each other is

a=2ms?

A galvanometer gives full scale deflection with 0.006 A current. By connecting it to a 4990 () resistance, it
can be converted into a voltmeter of range 0 —30 V. If connected to a 227?9 Q resistance, it becomes an

ammeter of range0—1.5A. Thevalue of nis

A uniform circular disc of mass 1.5 kg and radius 0.5 mis
initially at rest on a horizontal frictionless surface. Three
forces of equal magnitude F = 05 N are applied
simultaneously along the three sides of an equilatera
triangle XY Z with its vertices on the perimeter of the disc
(see figure). One second after apE)Iyi ng the forces, the
angular speed of thediscinrads™ is

F

A horizonta circular platform of radius 0.5 m and mass 0.45 kg is free to rotate about

its axis. Two massless spring toy-guns, each carrying a steel ball of mass 0.05 kg are
attached to the platform at a distance 0.25 m from the centre on its either sides along
its diameter (see figure). Each gun simultaneously fires the balls horizontally and
perpendicular to the diameter in opposite directions. After leaving the platform, the
balls have horizontal speed of 9 ms " with respect to the ground. The rotational speed
of the platformin rad s after the balls leave the platformis

Consider an dliptically shaped rail PQ in the vertical plane with
OP=3mand OQ =4 m. A block of mass 1 kgis pulled aong the
rail from Pto Q with aforce of 18 N, which is aways parallel to
line PQ (see the figure given). Assuming no frictional losses, the
kinetic energy of the block when it reaches Q is (nx10) Joules. The
value of n is (take acceleration due to gravity = 10 ms *)
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PART - lI: CHEMISTR

SECTION —1 (Oneor More Than One Options Correct Type)

This section contains 10 multiple choice type questions. Each question has four choices (A), (B), (C) and (D) out
of which ONE or MORE THAN ONE are correct.

*21.

*22.

*23.

24,

*25.

The correct combination of names for isomeric alcohols with molecular formula C4H100 is/are
(A)tert-butanol and 2-methylpropan-2-ol

(B) tert-butanol and 1, 1-dimethylethan-1-ol

(C) n-butanol and butan-1-ol

(D)isobutyl alcohol and 2-methylpropan-1-ol

Anidea gasin athermally insulated vessel at internal pressure = P 1, volume=V :and absolute
temperature = T 1 expands irreversibly against zero externa pressure, as shown in the diagram. The fina

internal pressure, volume and absolute temperature of thegasare P 2, V2and T 2, respectively. For this
expansion,

P Pext = 0

Pei =0 Irreversible,

Py V), Ty e

P1, V1, T1

\ /

Thermal insulation
(A)g=0 (B) T2=T:
(C) P2 =PiV1 (D)P 2V2y = F’1V1y

Hydrogen bonding plays a central rolein the following phenomena:

(A)lcefloatsin water.

(B) Higher Lewis basicity of primary amines than tertiary amines in agueous solutions.
(C) Formic acid is more acidic than acetic acid.

(D)Dimerisation of acetic acid in benzene.

Inagavanic cell, the salt bridge

(A)does not participate chemically in the cell reaction.

(B) stopsthe diffusion of ions from one electrode to another.
(C) isnecessary for the occurrence of the cell reaction.
(D)ensures mixing of the two electrolytic solutions.

For the reaction:

I~ +C|O§ +H§O 4—(;|_ +HSOZ +|2

The correct statement(s) in the balanced equation is/are;
(A)Stoichiometric coefficient of HSO 4™ is 6.

(B) lodideis oxidized.

(C) Sulphur is reduced.

(D)H 20 isone of the products.
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*26.  Thereactivity of compound Z with different halogens under appropriate conditionsis given below:
H —» monohal osubstitutedderivativewhenX  , =1,

X3

—>dihalosubstitutedderivativewhenX  , =B,

C(CHy),4

——trihaosubstitutedderivativewhenX , =Cl,

The observed pattern of electrophilic substitution can be explained by
(A)the steric effect of the halogen

(B) the steric effect of the tert-butyl group

(C) theelectronic effect of the phenolic group

(D)the electronic effect of the tert-butyl group

*27.  Thecorrect statement(s) for orthoboric acid idare
(A)It behaves as aweak acid in water due to self ionization.
(B) Acidity of its aqueous sol ution increases upon addition of ethylene glycol.
(C) It hasathree dimensional structure due to hydrogen bonding.
(D)It is aweak electrolyte in water.

28. Upon heating with Cu.S, the reagent(s) that give copper metal is/are

(A)CuFeS 2 (B) CuO
(C) Cu0 (D)CuSO 4
*29. The pair(s) of reagents that yield paramagnetic species idare
(A)Naand excess of NH 3 (B) K and excess of O,
(C) Cuand dilute HNGs (D)O 2 and 2- ethylanthraquinol
30. In the reaction shown below, the mgjor product(s) formed idare
NH,
ecalcanhyinde prOduCt (S)
NH,
|
0
(A) i ®) NH,
NTCHS
o | + CH;COOH
N CHg
+
\r, CH3COOH | T
| o] o]
\ C)
© H (©) NH,CH;COO
NYCHS
o] H
H I
I + H,0 N~__~CH,
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SECTION —2: (Only Integer Value Correct Type)

This section contains 10 questions. Each question, when worked out will result in one integer from0to 9
(both inclusive).

31. Among PbS, CuS, HgS, MnS, Ag 2S, NiS, CoS, Bi »Ss and SnS », the total number of BLACK coloured
sulphidesis

*32.  Thetotal number(s) of stable.conformers with non-zero dipole moment for the following compound is(are)
|

Br CHs
Br Cl

CHsy

33 Consider the following list of reagents:
Acidified K&rQ, gkaline  KMnOLCuSO,HO,Gl , ,,04€Cl 3, HNOand NasQ. ;
The total number of reagents that can oxidise agueousiodide to iodineis

34. A list of species having the formula XZs is given below.

: 2+ = _ 2
XeR,SF$FBFBIF, & [CugH 3),] ,[FeCI4]Z ,[czoc|4]2 and [PICl] .

Defining shape on the basis of the location of X and Z atoms, the total number of species having a square
planar shapeis

35. Consider al possible isomeric ketones, including sterecisomers of MW = 100. All these isomers are
independently reacted with NaBH4 (NOTE: stereoisomers are also reacted separately). The total number of
ketones that give a racemic product(s) is/are

*36. In an atom, the total number of electrons having quantum numbersn =4, m|=1and m=-1/2is

*37.  Ifthevalueof  Avogadro numberis6.023  x 10 * mol ™ and thevalueof ~ Boltzmann constant is
1.380x1072JK ™, then the number of significant digitsin the calcul ated value of the universal gas constant
is

38. MX2 dissociatesin M ** and X ~ionsin an aqueous solution, with a degree of dissociation () of 0.5. The

ratio of the observed depression of freezing point of the agueous solution to the value of the depression of
freezing point in the absence of ionic dissociation is

39. The total number of
the peptide shown below is

S

Ho
(0]

*40. A compound H2X with molar weight of 80g is dissolved in a solvent having density of 0.4 gml ™. Assuming
no change in volume upon dissolution, the molality of a 3.2 molar solution is

ids obtained by complete acidic hydrolysis of
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PART - lll: MATHEMATIC3

SECTION —1: (Oneor Morethan One Options Correct Type)

This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of
which ONE or MORE THAN ONE arecorrect.

41.

42.

43,

*44.

45,

46.

47.

ol
Letf:(O,oo)_>Rbegivenbyf(x)=Je : T,then

X

(A)f (%) ismonotonically increasing on [1, oo) (B)f (X) is monotonically decreasing on (0, 1)
Of )+ f (lj =0, foral x e (0, ) (D)f (27 isan odd function of x on R
X
Letae Randletf: R — Rbegiven by f (x) = x° — 5x + a, then
(A)f (x) hasthreered rootsif a >4 (B)f (X) has only onereal rootsif a> 4
(O (X) hasthreereal rootsif a< — 4 (D)f (x) hasthreered rootsif —4<a<4

For every pair of continuous functionsf, g: [0, 1] — R suchthat max{ f(x):x [0, 1]} = max{g(X) : X e
[O, 1]}, the correct statement(s) is(are)

(A)(f (c)) *+ 3f (c) = (g(c))” + 3g(c) for somec e [0, 1]

(B)(F () * +f (c) = ((c))° + 3g(c) for somec e [0, 1]

(O)(f (c)) * + 3f (c) = (g(c))” + g(c) for somec < [0, 1]

(D)(f (c)) > = (g(c))* for somec e [0, 1]

A circle S passes through the point (0, 1) and is orthogonal to the circles (x — 1) +y* =16 and x° +y° = 1.
Then

(A)radiusof Sis8 (B)radius of Sis7

(C)centreof Sis(-7, 1) (D)centre of Sis(-8, 1)

Let X, 37 and z be three vectors each of magnitude \5 and the angle between each pair of themis L f

a isanon-zero vector perpendicular to x and §/x zand 6 is anon-zero vector perpendicular to 37 and
Ex ;(J the_n

(A) b :(bz“)(i_x) (B) 5;(5{)(9_2)

(C) ab = (éy")(bz_) (D) a= (éy”)(i_ 9)

From apoint P(), A, ), perpendiculars PQ and PR are drawn respectively onthelinesy=x,z=1andy =—
x, z=-1. If Pissuch that QPR isaright angle, then the possible value(s) of ), is(are)

(A) V2 (B) 1

(©) -1 (D)2

Let M bea2 x 2 symmetric matrix with integer entries. Then M isinvertible if
(A)the first column of M isthe transpose of the second row of M

(B)the second row of M is the transpose of the first column of M

(C)M is adiagonal matrix with non-zero entries in the main diagonal

(D)the product of entriesin the main diagonal of M is not the square of an integer
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49,

50.

Let M and N be two 3 x 3 matrices such that MN = NM. Further, if M = N° and M= N* then
(A)determinant of (M 2+ MN?) isO

(B)thereisa3 x 3 non-zero matrix U such that (M? + MN?)U is the zero matrix
(C)determinant of (M * + MN? >1

(D)for a3 x 3 matrix U, if (M* + MNZ)U equals the zero matrix then U is the zero matrix

Letf:[a, b] — [1, «0) beacontinuous function and let g : R — R be defined as
0 if X<a,
X
9 )= J‘a f(t)dt if a<x<hb,
b
J‘a ftydt if X>Db

Then

(A)g(x) is continuous but not differentiable at a

(B)g(x) is differentiable on R

(©)g(x) is continuous but not differentiable at b

(D)g(x) is continuous and differentiable at either a or b but not both

Letf: (_g . gj —» R be given by f(x) = (log(sec X + tan x))°. Then

(A)f (%) isan odd function (B)f (X) isaone-one function
(O)f (¥) isan onto function (D)f (X) isan even function

SECTION —2: (Onelnteger Value Correct Type)

This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 9 (both
inclusive).

*51.

*52.

53.

*54.

55.

Let n1 < n2 < n3 < ng < ns be positive integers such that N1 + n2 + n3 + N + ns = 20. Then the number of such
distinct arrangements (N1, Nz, N, N4, Ns) IS

Let n > 2 bean integer. Take n distinct points on a circle and join each pair of points by aline segment.
Colour the line segment joining every pair of adjacent points by blue and the rest by red. If the number of
red and blue line segments are equal, then the value of nis

Letf:R_>Randg:R_>Rbereﬁpectivelygivenbyf(x)=|x|+1andg(x):x2+1.Defineh:R_>Rby
he o max {f(x),g>( )} if x<O
X )= min - {f (x). 0 )} if x>0

Then number of points at which h(x) is not differentiableis

Let a, b, ¢ be positive integers such that b isaninteger. If a, b, c arein geometric progression and the
a

2
a“ +a-14 is

arithmetic mean of a, b, cisb + 2, then the value of X
a+

Let a,b,andc  bethree non-coplanar unit vectors such that the angle between every pair of themis § .

2 o2, r2 .
2
q

If 5x6+6x5 = p5+ q6+r6 , wherep, q and r are scaars, then the value of
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56.

57.

58.

*50.

*60.

The slope of the tangent to the curve (y — X)* = x(1 +x°)* at the point (L, 3) is

: 3 [d? 25
Thevaueof [4x°!——A-x dx is
l {dxze )}

1-x
—ax+sin(x-1)+a 1% 1 i
x+sin(x-1)-1 I

The largest value of the non-negative integer afor which Iiml {
X
Letf:[0,4 x] — [0, x] be defined by f (X) = cos ‘l(cos X). The number of pointsx ¢ [0, 4x] satisfying the
10—-x .
is
10

equation f (X) =

For apoint Pin the plane, let di(P) and d2(P) be the distances of the point P fromthelinesx —y =0and x +
y = 0 respectively. The area of the region R consisting of al points P lying in the first quadrant of the plane
and satisfying 2 < di(P) + c(P) < 4, is

*kkk*k
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13.
17.

21.
25.
29.
33.
37.

41.
45,
49,
53.
57.

A,C
A,B,C

A,C,D
A,B,D
AnDB 4®

A,C/D
A/B,C
A,C
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JEE(ADVANCED)2014-Paper 1-CHEMISTRY-13

HINTS AND SOLUTIONS

PART - I: PHYSICS

Cdculations for f\/:”l\j—T for gases mentioned in options A, B, C and D, work out to be 0.459 m, 0.363 m
V

0.340 m & 0.348 mrespectively. As £ = (0.350 + 0.005)m ; Hence correct optionisD.

2. As current leads voltage by r/2 in the given circuit initially, then ac voltage can be represent as
V =Vosin pt
. g=CVosinpt=Qsin @t
where, Q =2x 10°C

o Att=776w; |=- ?SIO and hence current is anticlockwise.
e Current ‘i’ immediately after t = ZTTC is
()]
= V, +50 —10A
R

o Chargeflow = Qfina — Q7n/ee) = 2 x 10°C
Hence C & D are correct options.

3. AsE=V/
E1/E>=1 (both parts have common potential difference)
Assume Co be the capacitance without dielectric for whole capacitor.
k Co + %Ly =C
3 3
C 2+k

C k

Q Kk
Q 2

4. Taking y(t) = A f(x) g(t) & Applying the conditions:
1; herex =3misantinode & x =0isnode
2; possible frequencies are odd multiple of fundamental frequency.

il / 25
where, vfundamenta = 7 =—_Hz
4

3
The correct optionsare A, C, D.

5. For air to glass

15 14-1 15-14
=" +
f; R R
f1: 3R
For glassto air.
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10.

11.

1 14-15 1-14

£, _R ' _R
f2:2R
2 2 2
H= Yy Y t, = v t,
R R/2 R/8
t1=2min.
t2 = 0.5 min.

RV ,+V.
v, BVaEV) VR,=VR,

Ri+R3
REV , +V
v, RtV VR,
R:+R3
_Q _ A o
~ - -

2> = B2> B
AlS0 maBa = MRz = M1 > My

Also S(QJ(GOOnm) = (2><5_1)(2j400nm
d 2d

Angular width 6= %

Condition of trandational equilibrium
N1 = p2N2
N2 + paN1 = Mg
Solving N, = - Mg
L
_u.mg
Nl =
Lipp 2
Applying torque equation about corner (left) point on the floor
l
Mg cose= Ngfh  0+p;Ndos o

. 1-up >
Solving tan o=
2“2
FL . . . .
Y = a since the experiment measures only change in the length of wire

/
%XJ.OO:ATX].OO

From the observation /1 = MSR + 20 (LC)
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{,=MSR + 45 (LC)
= change in lengths = 25(LC)
and the maximum permissible error in elongationisone LC
‘. M>(:I.OO: _(L_C)_X].OO = 4
Y 25(LC)

12. The relative velocity of B with respect to A is perpendicular to line A
of motion of A. -
Vgos30 °= V, Ve "’
= Vg =200M/s P 300 3 60°
And time to = (Relative distance) / (Relative vel ocity)
_ 50
Vsin30 ©
13. Up=200J, U, =100J
Process jaf
Process W(in Joule) AU(in Joule) O(in Joule)
ia 0
af 200
Net 300 200 500
— Uf =400 Joule
Process ibf
Process W(in Joule) AU(in Joule) O(in Joule)
ib 100 50 150
bf 200 100 300
Net 300 150 450
Qy 300 ,
Qv 150
14. Case—| Case—|I
W ™ <Y 0
0
C Y
ST Y T W
<4+—>p
P p Xo/3
Xo/3
B, :l(mj 3 MV
2 21'C XO 2 qu
qu Rz Bl 1/9
15. docp “SF*

= [L]=[MLT “[MT ] [T]"
= X+y=0,-3x=1,-3y-z=0
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16.

17.

18.

19.

20.

= x—_—l y—l z=-1
373 T
1

= y="=
n

— n=3

Maximum displacement of the Ieft ball from the left wall of the chamber is2.25 cm, so the right ball hasto
travel almost the whole length of the chamber (4m) to hit the left ball. So the time taken by the right ball is
1.9 sec (approximately 2 sec)

7 ~
"---~‘ 7 N
’//R R\\‘ ia ',/ 5\/(\3/\' \\‘
4 Re Gl H
W ——— Wi —— ! J
\
\~~ "/l \\ —WW— "
Tmm- \\ Rs ,I
\§~-‘-"
Vv ine = 0.006
"R ins = 1.494
0.006- —39 Since Rg and Rs arein parallel, icRs = isRs
4990+ R 2n
R=10 0.006R = 1.494[ 249)
- n=5
1=al
3 FRsIN30° = I,
. MR?
-
o=2
o=t ot
o =2radls

Since net torque about centre of rotation is zero, so we can apply conservation of angular momentum of the
system about center of disc

Li=L¢

0=l + 2mv (r/2); comparing magnitude

. (0.45>< 2.5>< OISJ(D: 0.05><9><O;25>< 5

L o=4

Using work energy theorem
ng+ WF = AKE

—-mgh + Fd = AKE
—1x10x4 + 18(5) = AKE
AKE =50

. n=5
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PART - lI: CHEMISTR

SECTION —1:

21.

22.

23.

25.

26.

Isomeric alcohols of C4H100 are
?Hs ?H3

HsC—CH,—CH,—CH,—OH , H30_0H2—$HCH 31 HaCCH™—CH,—OH, HC™—(CHg

n-butanol 2-methylpropan-1-ol

' sec-bu alcoho I tert-but |
= ert-outanol
butan-1-ol t?‘ll I isob tyl alcohol ;
butan-2-ol 2- ahyl propan- 2-ol

Since container isthermally insulated. So, g =0, and it is a case of free expansion therefore W = 0 and
AE=0

S0, T1=To2

Also, PIV1=PyV>

(A) Ice has cage-like structure in which each water molecule is surrounded by four other water molecules
tetrahedrally through hydrogen boding, due to this density of iceisless than water and it floats in
water.

@
(B) R=NH,+HOH ! R_NH,+OH"

O

(R) N+HOH '(R)S_I%II;@H 1

The cation (1) more stabilized through hydrogen boding than cation (I I). S0, R—-NH 2 is better base

than (R)3N in agueous solution.
(C) HCOOH is stronger acid than CHsCOOH due to inductive effect and not due to hydrogen bonding.
(D)Acetic acid dimerizes in benzene through intermolecular hydrogen bonding.

~“H—0
Y
HC—C /CCHy
O—H-"0

The balanced equationis,
ClO; +6l" +6HSO , — 31, + CI” + 6HSO;, 4+ 3HO

H
|
I
R
CMe,
OH H
Br
Br,
B
CMe, CMe,
Br
H
cl,
CMey

Cl
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27.

28.

29.

(A) H3BOs isaweak monobasic Lewis acid.
HBO ,+H - OH §§E@H Yot H ()

(B) Equilibrium (i) is shifted in forward direction by the addition of syn-diols like ethylene glycol which
forms a stable complex with BOH ), .

Eé =

O (stabl ecomplex )

(C) It has aplanar sheet like structure due to hydrogen bonding.

(D)H 3BOs isawesk electrolyte in water.

(A) 2CuFeS, +O, 2 Gu$ +2FeS+ SO,

(B) 4Cu0—*®_,2cuQ +0,

2CupCuS , —% 6Cu+S0,
(C) Cu$ +2Cu9 —2 _6Cu+S0,

1
(D) cuso,—"* £uoso , +50;

4Cu0 ™ ocup +0,

2CupCuS , —% 6Cu+S0,
(A) sodium (Na) when dissolved in excess liquid ammonia, forms a blue coloured paramagnetic solution.
B) K+0,—» KO, and KOz is paramagnetic.

(potm umsuperoxide )

(C) 3Cu+8HNO, ——3CUIO ), +2NO4HO ,

(dilute)
Where “NO” is paramagnetic.

(D) OH ﬁ
CH,—CHj CH,—CHj
OOO +02 (al r) +HQ 2

OH O
(2_ ethylanthraguinol )

Where “H.O" is diamagnetic.
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30. Only amines undergo acetylation and not acid amides.

+ CHEOOH

ﬁ—NH2 ﬁ—NH2
o)

SECTION -2:
31. Black coloured sulphides {PbS,CuS,HgS,Ag%NiS,CoS }

*Bi 2Sin itscrystallineform isdark brown but BiSs precipitate obtained is black in colour.

32. (I:I o
Cl r
r Cl Me
al Br\ Me ) Br Me o
60 —_—
Br— 71 CHs _ < b —
Ei~———cr B
B e
CHs cl Me o Cl Br
(unstable)
(unstable) (stable % 0)
r
e r
M e Br: Me
60° Br Me v
N Me cl
. Br clc a
cl
(unstable) (stable  « 0)
(stable . #0)

33, KErQ,CuSO,HQ,Cl, »  2,04¢€Cl 3HNO;
KEIQ 7+ 7HSO 4+ 6KI—4KSO , +Cr, (SO, ), + 31, + THO
2CUSO, +4KI — Gub ,+1,+2KSO ,

HO , + 2Kl — ly+ 2KOH

Cl, +2KI— 3KCl+1,

O, +2KI +HO — 2KOHK ,+0,

2FeCl, + 2KI — 3FeCl, + 1, + 2KCl

8HNO; + 6Kl — 6KNO, + 2NO4HO3! +
2KMnO, + Kl + HO — KIO, + 2MnO, + 2KOH
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35.

36.

XeF, — Squareplanar
Brk, — Squareplanar

2+
[CuIEIH 3)4J —» Squareplanar

[PtCI 4]27 — Squareplanar
SF, — See—saw

SiF, — Tetrahedra

BF, —» Tetrahedral

[Fecuf _, Tetrahedral
[CoCl 4]2* _, Tetrahedral

D . -
CH3~CH,~CH —CCH 4
CH,
2@ H
CHz —CH,—CH,—CH,-CCH 5
() :
CH; ~ CH—CH,~CCH 4

CH,
4 ?Hsﬂ
HoC ¢~ C~ CHs
CHs,
©) :
CH3; ~CH, —CCH ,—CH,—CHs
(6) :
CH — CH - C— CH - CH;
CH,

n=4
£-01,2,3
|m|/ :13i 1

m :_E

For /= Om,=0
f_1me=—10, +1
f_2mi=—2-1,0+1+2
f_3mr=3-2-10-+1,+2,+3

S0, six electrons can have m|r =1&m ¢ =—

R =kN,4
~1.380x10 2% 6.02310 =

l37. k=—""
2

Will not give aracemic mixture on reduction with NaBH4

Will give aracemic mixture on reduction with NaBH4

Will give aracemic mixture on reduction with NaBHa

Will give aracemic mixture on reduction with NaBHa

Will give aracemic mixture on reduction with NaBHa

Will give aracemic mixture on reduction with NaBH4
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_831174
~8312

- Mx, ¥ B K12 ox-
1-a o 20
i—1g2 fo= 05)
i=2

39. This peptide on complete hydrolysis produced 4 distinct amino acids which are given below:

i i
()H,NTCH,—C—OH (2) HO—C NH,
Glycine \(
(natural) H,

i
DR
(3) HO—cC 4 HO_CYNH

NH,
XZ

Only glycineis naturally occurring amino acid.

40. Here, Vsolution =~ Vsolvent
Since, in 1/ solution , 3.2 moles of solute are present,
So, 12 solution ~ 1¢ solvent (d=0.4g/ml) ~ 0.4kg

So. molality (m— mol esof solute B
' Y (M= massof solvent (kg)_0.4_
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41.

42.

43.

PART - lll: MATHEMATICS

o Ze(:J
Which isincreasingin[1, o0)
Also, f(x)+f()l(jzo
X . (—3‘7[”%j
OGN W
o 4
9(N)= [ *=)

Hence, an odd function

Lety:x5—5x

Let f (x) and g (x) achieve their maximum value at x1 and X2 respectively

h(x)=f(x)-g(X)
h(xy) =f(x1)-—g(x)>0
h(x2) =f (x2) —g (x2) <0

= h(c)=0wherec ¢ [0, 1] = f (c) =g (¢).

Given circles

X +y —2x-15=0

x2+y2— 1=0

Radical axisx+7=0 .. (D

Centre of circlelieson (1)
Let the centre be (- 7, k)

Let equation be X* +y* + 14x — 2ky +c=0

Orthogonallity gives
—-1l4=c-15=c=1 ... (2
0,1 51-2k+1=0=k=1

Hence radius= V72 4+ k? —c=V49:1 1 =7

Alternate solution

Given circlesx2+y2—2x—15: 0

X +y'—1=0

Let equation of circle x® + y2 +20x + 2fy+¢c=0

Circle passes through (0, 1)
=1+2f+c=0

Applying condition of orthogonality

—-2g=c-15,0=c-1

=c=19=7f=-1
r=v¥494+1 1=7; centre (-7, 1)

A

-1 xjﬁ =

(1.-4)
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45, a isin direction of ix(&xi)

i.e (2 y-(v2)

= é:x{zxi(&i)}

a:xl_(y_z) W
Now ay <. (yy -yz )
=m-)=>u=ay .. (2

From (1) and (2), a= ayy ( -2)
Similarly, b= (Bz”)(i_i)

NO\iv, Qéb ﬂ:ﬂ(é. 9)(bz*)[(§/_ E). (2_ i)}
= (a. ay)ﬁ(bz— )—[1_1 2+1]

=_ (a.y)(bz )

ZXZZT_l:r,Q(r, r, 1)

1
Linez XX _ 2+l Rk _k _ 1)
ol V)
PR=(-Ni+(-nj+(Q-Dk

and) —-r+)p—-r=0asPQ is|tolL:

=S 2A=2A = A=T
PR=(Q-Ki+Q+kj+AQ+1k

and) —-k—-x-k=0as PR is| tolL2

- k=0

soPQ 1 PR
-nNDO-K+AL-Nn(+k+0-H@A+1)=0
=1=1-1

For ), = 1 as points P and Q coincide

=>A=-1

46. Line 1:

47. Let M :{a E} (wherea, b,ce )
c

then Det M =ab—¢”

ifa=b=c, Det(M) =0

ifc=0,a b=0, Det(M) =0

if ab = square of integer, Det(M) =0

48. M*=N*=M’_N*=0= (M-N’ (M +N’) =0 (AsM, N commute.)
Also, M = N? Det (M — N%) (M +N?%)) =0
AsM — N?isnot null = Det (M + N% =0
Also Det (M* + MN?) = (Det M) (Det (M + N?)) =0
= There exist non-null U such that (M2 + MNZ) u=o0



JEE Advanced 2014 - Paper 1

49, Sincef(x) >1V x e [a b]
for g(x)
LHD at x = aiszero
X

!f(t)dt—O
andRHD at (x=a) = lim =

X = limf (x)zl
X—a X—-a X—a

Hence g(x) is not differentiable at x = a

Similarly LHD at x = b is greater than 1

g(x) isnot differentiableat x = b

50. f (x) = (log (sec X +tan X))’ v X e (_g g]
f (= x) ==f (x), hencef (x) isodd function

Letg(X)=secx +tanX VX e (—g gj

=0 (X)=secx(secx +tanx) >0V X (—g. gj

= g (X) isone-one function
Hence (I oge(g(x)))3 is one-one function.

andg(x) e (0, o) V X e (_g g]
= log(g(x)) € R. Hencef (x) isan onto function.

51. When ns takes value from 10 to 6 the carry forward moves from 0 to 4 which can be arranged in
4 4 4 4
4 G G G G
C =7
o T T ot
Alternate solution
Possible solutions are

1,23,4,10
1,2,359
1,23,6,8
1,2,4,58
1,2,4,6,7
1,3 4,57
2,3,4,56

Hence 7 solutions are there.

52. Number of red lines="C, —n
Number of bluelines=n
Hence, "C2—n=n
"Co=2n

n[q _1)

=2n

2
nN-1=4—=n=5.
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53.

55.

56.

X2+1 s Xefoo—, 1]
—Xx+1 , xef 1,0
h)( )= 2.1 t |
+ s Xe[o, 1]
Xx+1 xe[l, oo)
Hence, not differentiableat x =1, 0, 1

Q:E:(integer)
a b
2
b2:m3C:b_
b
a+3+C=b+2
at+b+c=3b+6=a-2b+c=6
2 2
¢':l—2b+b_:6:>l—2_b_|-b_2:§
a a a a
b .\ 6
(—_j =— = a=6only
a a
&l =|p = [d =1

5x5+bx6=p§+q6+r5
5.(b><6):p+qe@. )+r(5cﬂ)
And[a b 5]:%5

Lo 566] e (D)
~0 e (2)

9+2+r:[ach e (3)

2(y—x) (QX—SXAJ

dx
=1(1+x)*+(x) (2 (1+x) ()
Now putx =1,y =3 and %:m.

2@-D(Mm-5=1#H+1D) A @

_12
4
m=5+3=8
gx:m:&

dx
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1

57. £4>|<3£(—22 _xz)sdx
[4x —(1 )} ile - )dx
{4x XS( X )( ZX)} _12[[ (1 )} [2xJ(_x2)5dx]

1
5,
=0-0-12[0-0] +12£2x1( —x2) dx

6t

2
=12x b;)‘

1
=120 +- | =2
&
1x

—ax+siny 1)+ aJl-J; 1

58. lim

o1 X sing ~1)-1 ~4

sny -1 (1+~/;)
L o W :(1__&1)2:;
X1 sini _1)+1 4 2 4
= 1)

—=a=0,a=2

—=a=2

59.  f:[0, 4n] — [0, ], f(X) = cos*(cos x) 1
= point A, B, C satisfy f (x)= 10-3

Y = COS ‘(cosx)
Hence, 3 points

60. 2 <di(p) + de(p) <4 y=X
FOFPa,B),a>B
= 2V2<20< 4N2
*/zgag > P(ow, B)

= Areaof region:((ZJE)z_C/E)zj x:JE x:ZJE

=8-2=67. units
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D. Marking Scheme

16. For each questions in Sectionl, you will be awarded 3 marksif you darken al the bubbles(s)
corresponding to the correct answer(s) and zero mark if no bubbles are darkened. No negative marks
will be awarded for incorrect answers in this section.

17. For each question in Section 2, you will be awarded 3 marks if you darken only the bubble
corresponding to the correct answer and zero mark if no bubble is darkened. No negative marks will
be awarded from incorrect answer in this section.

Agpropriateway of darkening the bubble for your answer to be evaluated:

=== The one and the only one acceptable
@ @ =—> Part darkening
Answer will not be
@ @ == Darkening therim evaluated-
no marks, no
@ * === Cancelling after darkening and negative marks
darkening another bubble
@ - = Attempt to Erase after darkening___|

Figure-1: Correct way of bubbling for avalid answer and a few examples of invalid answers.
Any other form of partial marking such asticking or crossing the bubble will be considered invalid.

<> | |

Figure-2: Correct Way of Bubbling your Roll Number on the ORS. (Example Roll Number : 5045231)

e N
Name of the Candidate Roll Number
I haveread al instructions and shall abide | have verified @l the information filled by
by them. the candidate.
.......... S| gnatureofthe Can d|date e S| gnatureofthenv|g| Iator R
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