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PART | : PHYSICS

Section 1 (Maximum Marks : 32)
Thissection contansEIGHT questions.
Theanswer to eachquestionisaSINGLE DIGIT INTEGER ranging from0to 9, both inclusive.
For each question, darken the bubbl e corresponding to the correct integer in the ORS.

Marking scheme:
+4  If thebubble corresponding to the answer isdarkened.
0 Inall other cases.

1. Two spherical start Aand B emit blackbody radiation. Theradiusof Ais400timesthat of B and A emits

10*timesthe power emitted from B. Theretio (I_Aj of theirwavelengths | , and |  awhichthepesks

B

occursinthelr respectiveradiation curvesis

2. Anuclear power plant supplying e ectrica power toavillageuses aradioactive materid of hdf lifeT years
asthefuel. Theamount of fuel at thebeginningissuchthat thetotal power requirement of thevillageis
12.5% of the electrical power availablefrom the plant at that time. If the plant is ableto meet thetotal
power needs of thevillagefor amaximum period of nT years, thenthevaueof nis

3. AYoung'sdoubleditinterference arrangement with dits S and S, isimmersed inwater (refractiveindex
= 4/3) as shown in the figure. The positions of maxima on the surface of water are given by

X’ = p°nTl > - d?,where | isthewavelengthof lightinair (refractiveindex = 1), 2d isthe separation
betweentheditsand misaninteger. Thevalueof pis

4.  Consider aconcavemirror and convex lens(refractiveindex = 1.5) of focal length 10 cm each, separated
by adistanceof 50 cminair (refractiveindex = 1) asshowninthefigure. Anobject isplaced at adistance
of 15cmfromthemirror. Itserectimageformed by this combination has magnification M,. Whenthe set

M
upiskeptinamedium of refractiveindex 7/6, the magnification becomesM,. Themagnitude M

2

is

1

&
g
71>

530 cm
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5. Aninfinitely longuniformlinechargedistribution of chargeper unitlength | liespardld tothey-axisinthe

y-zplaneat z= % a(seefigure). If themagnitude of theflux of the electricfield through the rectangular

I L
surfaceABCD Iyinginthex-yplanewithitscmtreattheoriginis@ (e, = permittivity of freespace),
0

thenthevaueof nis

6. Consider ahydrogen aomwithitseectroninthen® orbital. An el ectromagnetic radiation of wavelength
90 nmisusedtoionizetheatom. If thekinetic energy of the gected electronis10.4 eV, then thevalue of
nis(hc=1242¢eV nm)

7.  Abulletisfiredvertically upwardswith velocity vfrom the surface of aspherica planet. Whenit reaches
itsmaximum height, its accel eration dueto the planet'sgravity is /4" of itsvalue at the surface of the

planet. If theescapevelocity fromtheplanetisv_ = vA/N , thenthevalueof Nis(ignoreenergy lossdue
to atmosphere)

8. Twoidentical uniformdiscsroll without dipping ontwo different surfacesAB and CD (seefigure) starting
at Aand Cwithlinear speedsv, andv,, respectively, and dwaysremainin contact with the surfaces. If

they reach B and D withthe samelinear speedand v, = 3m/s, thenv, inm/sis(g=10m/s’)

1
t
]
L
T
4
L
L
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SECTION 2 (Maximum Marks : 40) PHYSICS
Thissection contains TEN questions.

Each question hasFOUR options(A), (B), (C) and (D). ONE OR M ORE THAN ONE of thesefour
option(s) is(are) correct.

For each question, darken the bubbl&(s) corresponding to al the correct option(s) inthe ORS.

Marking scheme:

+4  If only the bubble(s) corresponding to all the correct option(s) is(are) darkened.
0 If noneof thebubblesisdarkened

-2 Indl other cases

10.

Planck'sconstant h, speed of light c and gravitational constant G are used to formaunit of lengthL anda
unit of massM. Then the correct option(s) is(are)

(A) M p+e (B) Mp+G ©) Lp+h D) LpJG

Twoindependent harmonicoscillatorsof equa massare ostill ating about the originwith angular frequencies
w, and w, and havetota energiesk, and E, respectively. Thevariationsof their momentapwith positions
a —

2 a , .
b n" and R =N, thenthe correct equation(s) is(are)

x areshowninthefigures. If

A~ 1Y
= N

2 —
(A) Ew, = Ew, (B) w, n C)ww,=n’ Ow " w.
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11.

12.

PHYSICS
A ring of massM and radius Risrotating with angular speed w about afixed vertical axispassing through

M
it centre O with two point masses each of mass ) at rest at O. Thesemassescan moveradially outwards

aong two masd essrodsfixed onthering asshowninthefigure. At someinstant the angular speed of the

8 3
systemis —W andoneof themassesisat adistanceof — R from O. At thisinstant of the other massfrom

9 5
Ois
P
GD
2 1 3 4
(A) 3R (®) 3R (© R (D) R

Thefiguresbe ow depict two situationsin which twoinfinitely long static line chargesof constant positive
linechargedensity | arekept parallel to each other. Intheir resulting electric field, point chargesq and
—(q arekept in equilibrium between them. The point chargesare confined to moveinthexdirection only.
If they aregiven asmall displacement about their equilibrium positions, then the correct statement () is
(are)

(A) Both chargesexecute simple harmonic motion
(B) Both chargeswill continue movinginthedirection of their displacement

(C) Charge+qexecutes simple harmonic motion while charge —q continuesmovinginthedirection of its
displacement

(D) Charge+q executes s mple harmonic motion while charge +q continues moving inthedirection of its
displacement



[5] T JEE - 2015 / Paper-1
&

13.

14.

15.

Twoidentical glassrods S and S, (refractiveindex = 1.5) have one convex end df raf b6 K atute
10cm. They are placed with curved surfacesat adistanced asshownin thefigure, with their axes (shown
by the dashed line) digned. When apoint sourceof light Pispalcedinsiderod S onitsaxisat adistance
of 50 cmfrom the curved face, thelight raysemanating fromit arefound to be pardlel totheaxisinsidesS.
Thedistancedis

(A)60cm (B) 70cm (C)80cm (D)90cm

A conductor (showninthefigure) carrying constant current | iskept inthex-y planein auniform magnetic

fidd B. If Fisthemagnitude of thetotal magneticforce acting on the conductor, then the correct statement
(9)is(are)

y
R R T
o T INATE - .
L > R e R L —
(A)If gisdong 2, Fpu (L+R) (B) If Bisadong &, F=0
(C) If gisaong y, Fu(L+R) (D) If Bisdlong 2, F =0

A container of fixed volume hasamixtureof onemoleof hydrogen and onemoleof heliuminequilibrium
at temperature T. Assuming thegasesareided, the correct statement(s) is(are)
(A) Theaverage energy per mole of thegasmixtureis2RT.

(B) Theratio of speed of sound inthe gasmixturetothat inheliumgasis \/6/5,
(C) Theratio of the speed of heium atomsto that of hydrogen moleculesis1/2
(D) Theratio of thermsspeed of helium atomsto that of hydrogen moleculesis 1/+/2
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16.

17.

18.

PHYSICS
Inanauminum (Al) bar of square crosssection, asquareholeisdrilled andisfilled withiron (Fe) asshown
inthefigure. Theelectrical resistivitiesof Al and Feare2.7 x10® Wm and 1.0 10~ W mrespectively.
Theédectrical resi stance between the two faces P and Q of the compositebar is

2475 1875 1875 2475
= =—>nw =mw ==
A) 764 ®) "6 (©) "2 ©) 7132

For photo electric effect withincident photon wavelength | , the stopping potential isV,. Identify the
correct variation (s) of Vywith | and1/1 .

v, Vo i Vo
(A) l > (B) ' } (C)‘ f (D) ‘ i
A A 17 1/

Consider aVernier cdlipersinwhich each 1 cmonthemain scaleisdivided into 8 equa divisonsanda
screw gaugewith 100 divisonsonitscircular scae. IntheVernier calipers, 5 divisonsof theVernier scae
coincidewith 4 divisonson themain scale and in the screw gague, one compl eterotation of thecircular
scalemovesit by two divisonsonthelinear scale. Then

(A) If thepitch of the screw gaugeistwicetheleast count of theVernier callipers, theleast count of the
screw gaugeis0.01 mm

(B) If thepitch of the screw gaugeistwicetheleast count of theVernier calipers, theleast count of the
screw gaugeis0.005 mm

(C) If theleast count of thelinear scal e of the screw gaugeistwicetheleast count of theVernier callipers,
theleast count of the screw gaugeis0.01 mm

(D) If theleast count of thelinear scal e of the screw gaugeistwicetheleast count of theVernier callipers,
theleast count of the screw gaugeis0.005 mm
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Section 3 (Maximum Marks : 16) PHYSICS

Thissection contains TWO questions.

Each question containstwo columns, Column | and Column 1.

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

Column 11 hasfiveentries(P), (Q), (R), (S) and (T).

Match theentriesin Column | withtheentriesinColumn 11.

Oneor moreentriesin Column | may match with oneor moreentriesin Column 1.

TheORScontainsa4” 5 matrix whoselayout will besimilar to the one shown below :

@ .--..

®
©

@)....-

For each entry in Column |, darken the bubbles of al thematching entries. For example, if entry (A) in
Column I matcheswithentries(Q), (R) and (T), then darken thesethree bubblesinthe ORS. Similarly,
for entries(B), (C) and (D).

Marking scheme:

For each entryin Column |

+2  If only the bubble(s) corresponding to al the correct match(es) is(are) darkened.
0 If noneof thebubblesisdarkened

-1 Inall other cases.

19. Matchthenuclear processesgivenin column | with the appropriate option(s) in column 1.

Column | Column I
(A) Nudearfuson (P)  Absorptionof thermal neutronsby 2°U
(B) Fissoninanuclear reactor (Q  5Conucleus
(C) b - decay R) Energy productionin startsviahydrogen

conversontohdium
(D) 9- emisson ) Heavy water

(M Neutrinoemission
Ans. [A® RT;B® P,ST;C® PQRT; D® P,QR,T]
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20. A particleof unit massisof moving adong thex-axisunder theinfluence of aforceand itstotal energyis
conserved. Four possibleformsof the potentia energy of the particlearegivenin Columnl (@and U are
constants). Match the potentia energiesin column | to the corresponding statement(s) in Column l.

Column | Column 11

U [, (xYT | .

(A) Ul(x)_? 1- 3 (P) Theforceactingontheparticleiszeroatx =a
_Uy(xY | .

(B) UZ(X)—? 2 (Q) Theforceactingontheparticleiszeroatx =0
_U,(x ’ x\

(C) Us(x)—7 a) TP (R) The force acting on the particle is zeroatx =—a
_Uo_x 1( xY’

(D) U4(X)—7 a 3la (S Theparticleexperiencesan atractiveforcetowards

x=0intheregion [x|<a.

U
(T) Thepartidewithtota energy TO can oGillate about

thepoint x = —a.
Ans. [A® PQRT;B® QS C® PQRS D® P, RT]
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PART Il : CHEMISTRY CHEMISTRY

SECTION 1 (Maximum Marks: 32)
Thissection contansEIGHT questions.

Theanswer to eachquestionisaSINGLE DIGIT INTEGER ranging from0to 9, both inclusive.
For each question, darken the bubbl e corresponding to the correct integer in the ORS.

Marking scheme:
+4  |If thebubble corresponding to the answer isdarkened.
0 Inall other cases.

21.

22.

23.

24,

25.

Amongthetriatomic molecules/ions, BeCl,, N3, N,O, NO;, O,, SCl,,, ICl;, |; and XeF,, thetotdl

number of linear molecul&(s) / ion(s) wherethe hybridization of the central atom doesnot have contribution
fromthed-orbita(s) is
[Atomic number: S=16, Cl =17,1 =53 and Xe=54]

Not considering the el ectronic spin, the degeneracy of the second excited state (n = 3) of H atomis?9,
whilethe degeneracy of thesecond excited stateof - is

All theenergy released fromthereaction X ® Y, D,G° = - 193kJ mol " isusedfor oxidizing 1+ as
M*® M* +2¢e, E°=-025V.

Under standard conditions, the number of molesof M * oxidized when onemoleof X isconvertedtoY
is[F=96500 C mol-]

If thefreezing point of a0.01 mola aqueous solution of acobdt(l11) chloride-ammoniacomplex (which
behaves as a strong electrolyte) is—0.0558°C, the number of chloride(s) in the coordination sphere of the
complexis

[K, of water = 1.86 K kg mol']

Thetotal number of stereoisomersthat canexistfor M is

HsC._cH;
H3C; g

Mm O
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26. Thenumber of resonancestructuresfor N is

OH " NaoH
N

27. Thetotal number of lonepairsof eectronsin N,O, is

28. Fortheoctahedral complex of g3 in goN- (thiocyanato-S) andin ¢ - ligand environments, the
difference between the spin-only magnetic momentsin Bohr magnetons (when goproximated tot henearest
integer) is
[Atomic number of Fe=26]
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SECTION 2 (Maximum Marks : 40) CHEMISTRY
Thissection contains TEN questions.

Each question hasFOUR options(A), (B), (C) and (D). ONE OR M ORE THAN ONE of thesefour
option(s) is(are) correct.

For each question, darken the bubbl&(s) corresponding to al the correct option(s) inthe ORS.

Marking scheme:

+4  If only the bubble(s) corresponding to all the correct option(s) is(are) darkened.
0 If none of thebubblesisdarkened.

-2 Inadl other cases.

29. Themagor product of thefollowingreactionis

2 i. KOH, H,0
CHy ii. H*, heat

0

0]

CH3 o CHz 5 O/ CHs B CHs
(A) (B) (OIS 5 (D)

30. Inthefollowingreaction, themagjor product is

CHs ;
1 equivalent HBr
HZC)\?CHz
Hs CH; CHg CHj
CHs 4\/
A) H,C B = C D
() R (B) Hac; ©) A ~g ©) f, ANg,

31. Thestructureof D-(+)-glucoseis

CHO
H——OH
HO——H
H——OH
H——OH
CH,OH

The structure of L-(-)-glucose is

CHO CHO CHO CHO

HO——H H——0H HO——H HO——H

H——OH HO——H HO—H HO——H

(A) HO——H (B) H——0H (C) H——0OH (D) HO——H
HO——H HO——H HO——H H——OH

CH,OH CH,OH CH,OH CH,OH



X

32.

33.

34.

35.

Themajor product of thereactionis

HsC CO,H  NaNOy, aqueous HCI
CHs NH, 0°C
H3C NH, HaC _-COzH
(A) CHs OH (8) CHs OH
HaC CO,H HaC NH,
(©) CHz OH () CHs; OH

The correct statement(s) about Cr?* and Mn** is(are)
[Atomic numbersof Cr =24 andMn=25]

(A) crz* isareducing agent
(B) Mn* isanoxidising agent

(C) Both Cr** and Mn*" exhibit d* el ectronic configuration

IIT JEE - 2015 / Paper-1

CHEMISTRY

(D) When Cr?* isused asareducing agent, the chromium ion attainsd® el ectronic configuration

Copper ispurified by e ectrolytic refining of blister copper. the correct statement(s) about this process

is(are)

(A) Impure Cu stripisused as cathode

(B) Acidified agueous CuSO, isused aselectrolyte
(C) Pure Cudepositsat cathode

(D) Impuriti es settle asanode-mud

Fe3* Isreducedto g2+ by using
(A) H,0, inpresenceof NaOH (B) Na,O, inwater

(C) H,0, inpresenceof H,SO, (D) Na,O, inpresenceof H,SO,
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36. The%yiddof anmoniaasafunctionof timeinthereaction
N, (g) +3H,(g)==2NH,(g), DH<0
a (P, T,)isgivenbelow,
T
e} Pad
2| 4
=)
I
1
time
If thisreactionisconducted at (P, T,), with T,>T , the % yield of ammoniaasafunction of timeis
represented by
Ty =
= /, ’T']- el
g 7 2
A <
(A) (B)
fime
L PP
E /’ - =]
.g ’; T, ?;_
X ®
© |, (D)
time

time
37. Iftheunit cel of aminera hascubic close packed (ccp) array of oxygen atomswith mfraction of octahedra

hol es occupied by a uminium ionsand n fraction of tetrahedra holes occupied by magnesiumions, mand
N, respectively, are

N B) 1+ ol o L1
38. Compound(s) that on hydrogenation produce(s) opticaly inactive compound(s) is(are)
.8 H,C &
= H B . Br
(A) H3C/\\-)\CH3 (B) HQC“\\)'\\F/CH3 (®) ? ﬁ)\CH-"

H
CH (D) H2C%)\/C Ha
3
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SECTION 3 (Maximum Marks : 16)
Thissection contains TWO questions.
Each question containstwo columns, Column | and Column 1.
Column | hasfour entries(A), (B), (C) and (D).
Column 11 hasfiveentries(P), (Q), (R), (S) and (T).
Match theentriesin Column | withtheentriesinColumn 11.
Oneor moreentriesin Column | may match with oneor moreentriesin Column 1.

TheORScontainsa4” 5 matrix whoselayout will besimilar to the one shown below :

@ .--..

®
©

@)....-

For each entry in Column |, darken the bubbles of al thematching entries. For example, if entry (A) in
Column I matcheswithentries(Q), (R) and (T), then darken thesethree bubblesin the ORS. Similarly,
for entries(B), (C) and (D).

Marking scheme:

For each entryin Column |

+2  If only the bubble(s) corresponding to al the correct match(es) is(are) darkened.
0 If noneof thebubblesisdarkened

-1 Inall other cases.

39.

Match theanionic speciesgivenin Column | that arepresent inthe ore(s) giveninColumn 11.

Columnl Columnli
(A) Carbonate (P) Sdeite
(B) Sulphide (Q) Madachite
(C) Hydroxide (R) Bauxite
(D) Oxide (S Cdamine

(M)  Argentite
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40. Match thethermodyanimic processesgiven under Column | withtheexpression given under Columnll|.
Columnl Columnll
(A) Freezingof water at 273 K and 1 atom (P) g=0

(B) Expansionof 1 mol of anided gasinto (Q w=0
avaccum under isolated conditions

(C) Mixingof equal volumesof twoidesl gasess  (R) DS <0

at constant temperatureand pressureinan
isolated container

(D) Revershbleheatingof H(g)at laamfrom (S pu=0

300K to 600K, followed by reversible
coolingto 300K at 1 am

(M bDG=0
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PART Il : MATHEMATICS MATHEMATICS

Section 1 (Maximum Marks : 32)
Thissection contansEIGHT questions.

Theanswer to eachquestionisaSINGLE DIGIT INTEGER ranging from0to 9, both inclusive.
For each question, darken the bubbl e corresponding to the correct integer in the ORS.

Marking scheme:
+4  |If thebubble corresponding tot he answer isdarkened.
0 Inall other cases.

41.

42.

43.

If thenormalsof theparabolay® = 4x drawn at theend pointsof itslatusrectum aretangentstothecircle

(x- 3)° +(y+2)" =r*, then thevalueof r’ is

Let f :R® R beafunctionby f(x) = [x]. x£2
0, x>2
i : 2 xf(x)’
where[x] isthegreatest integer lessthan or equal tox. If | = f—dx,thenthevdueof (41- 1)
L 2+f(x+1)
is

A cylinderical container isto madefrom certain solid materia with thefollowing congtraints. it hasafixed
inner volume of V mm?2, hasa2 mm thick solid wall and isopen at thetop. The bottom of thecontainer is
asolidcircular disc of thickness2 mm and isof radiusequa to the outer radiusof the container.

If thevolume of thematerid used to makethe container is minimumwhen theinner radiusof the container

is10 mm, then thevalue of L is
250p

24P

6 - 1 A 1
Let F(X) = JZCOSZ tdt fordl x I R and f|:0, E:| ® [0, ¥) be acontinuousfunction. For al |:O, §:| '

if F€a) +2 isatheareaof theregion boundedby x =0,y =0, y =f(x) and x = a then f(0) is
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45.

46.

471.

48.

MATHEMATICS

Thenumber of distinct solution of theequation
gcos2 2X+cos' X +sin*x+cos’ x+sin®x =2

intheinterval [0, 2p] is

Let the curve C bethemirror image of the parabola y* = 4x withtherespecttotheline x +y +4 = 0. If
A and B arethepointsof intersection of Cwiththeline y = - 5, thenthedistance between A andB is

The minimum number of timesafair coin needsto betossed, so that the probability of getting at |east two
headsisat least 0.96is

Let n bethenumber of waysinwhich 5boysand 5 girlscan stand inaqueueinsuchaway that al thegirls
stand consecutively inthe queue. Let m bethe number of waysinwhich 5 boysand 5 girlscanstandina

m
gueuein suchaway that exactly four girls stand consecutively in the queue. Thenthevalue of o is
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Section 2 (Maximum Marks : 40) MATHEMATICS
Thissection contains TEN questions.

Each question hasFOUR options(A), (B), (C) and (D). ONE OR M ORE THAN ONE of thesefour
option(s) is(are) correct.

For each question, darken the bubbl&(s) corresponding to al the correct option(s) inthe ORS.

Marking scheme:
+4  If only the bubble(s) corresponding to all the correct option(s) is(are) darkened.
0 Inall other cases.

49.

50.

5l

Which of thefollowing va uesof asatisfy theequation

(1+a)’ (1+2a) (1+3a)

(2+a)’ (2+2a)" (2+3a)"|=-648a?

(3+a)’" (3+2a)° (3+3a)

(A)-4 (B)9 (©)-9 (D) 4

InR3, consider theplanes P,:y =0 and P,: x+z=1. Let P, beaplane, different from P, and P,,
which passesthroughtheintersection of P, and P, . If thedistanceof thepoint (0, 1, 0) from P, island

thedistanceof apoint (a, b, g) from P, is2, thenwhich of thefollowing relationsis (are) true?
(A) 2a+b+2g+2=0 (B) 2a-b+2g+4=0
(C) 2a+b-2g-10=0 (D) 2a-b+2g-8=0

In R3, let L beagtraight linepassing through the origin. Supposethat al thepointson L areat aconstant
distancefromthetwoplanes P, : x+2y- z+1=0and P,:2x- y+z- 1=0.Let M bethelocusof the

feet of the perpendicularsdrawn from the pointson L to the plane P,. Which of thefollowing pointslie(s)

onM?
w22 e of2eF] o3

(SR
ol
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52.

53.

55.

MATHEMATICS
Let Pand Q bedistinct pointson the parabola y* = 2x such that acirclewith PQ as diameter passes

through thevertex O of the parabola. If Pliesin thefirst quadrant and the area of thetriangle DOPQ is
3./2 . thenwhich of thefollowing is (are) the coordinates of P?

() (4.2V2) (B) (9.32) (©) & ’ %j (D) (L2)

Let y(x) beasolution of thedifferential equation (1+€")y¢+ye" =1.1f y(0) = 2, thenwhich of the
following statementsis(are) true?

(A) y(-4)=0 B) y(-2)=0
(C) y(x) hasacritica pointintheinterva (- 1, 0)
(D) y(x) hasnocritica pointintheinterval (- 1,0)

Consider thefamily of al circleswhose centerslieonthestraightline y = x . If thisfamily of circlesis
represented by the differential equation Py@+ Qy¢+1=0, whereP, Q arefunctionsof X,y and y¢

d d?
(here y¢= d—i y®= dxz/ ), thenwhich of thefollowing statementsis (are) true?
(A) P=y+Xx (B) P=y- X
(C) P+Q=1- x+y+yt+(yg’ (D) P- Q=x+y- y¢- (y¢§'

Let g:R ® R bedifferentiablefunctionwith g(0) =0, g€0) = 0Oand g¢1)* O.Let

f(x)= ﬁg(x)’ X0

0, x=0
and h(x) =€" foral xT R . Let (f o h) (x) denote f(h(x)) and (ho f ) (x) denote h(f(x)). Thenwhich
of thefollowingis(are) true?
(A)fisdifferentiableat x =0 (B) hisdifferentiableat x =0
(C) foh isdifferentiableat x =0 (D) hof isdiferentiableat x =0






