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

P 39 FAdel B = 4 g | U 5 fAee IRy w9 9 39 M @ fow A W E

INSTRUCTIONS (91

A. General 9@ :

1.  This booklet is your Question Paper. Do not break the seal of the booklet before being instructed
to do so by the invigilators.
I8 GRA®T MMUBI YU 2| 39D < a9 ad 1 dls oid I FReTdl & gRI gqa e 7 & S|

2.  The question paper CODE is printed on the left hand top corner of this sheet and on the back
cover page of this booklet.
U-U5 &1 $IS (CODE) 39 U6 & SHU 914 H1+ iR 39 JRAHT & sl g ©® vu1 2|

3.  Blank spaces and blank pages are provided in the question paper for your rough work. No additional
sheets will be provided for rough work.
Fod B B o @rel 7 iR @rell Wi sHYRAS 7 8 B | ded B & forg B8 aifaRed s 78 &=
ST |

4.  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.
PR BN, ey T8, @i aIferd], FEswd, dogaley, AR, B, UoR iR &l 1R & sawifG
IYHRYT GRS B H AN G B |

5.  Write your Name and Roll number in the space provided on the back cover of this booklet.
9 gRa@ & e g8 R Ry I o9 # 3o 9™ &R Id Tw=R fofay |

6. Answers to the questions and personal details are to be filled on an Optical Response Sheet,
which is privided separately. The ORS is a doublet 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 a way 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 answer.)

UIl & I 3R S i SIMRIRAT U e Regi e, Y ool A f&ar S, o 9 SR |
3MIARGH. FFGY fa=m arell HUR &R e a1 el &1 g 2| S g wiF—ita sffeifaca Reard ofie
(3R3R.UA, ORS) &, Sl FRlerd gRT 9199 of ol IR | S U 39 bR feae fan 71 g & gaga
B UT F BT P R I8 90l 6 & I R R GH60 21 BIedl & | 39 el g &1 wdien wwrf
W IO F o S GHd & | (@ : v g amaRer R fRF-1 99 IWR B U gAIgel B AR @1 FE A

7. 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.

F0 I Y & goigell (BUBBLES) B dad FIal dfcd @WIsT & | &Il B | 51 &a1d Slal b et
gelde s W e a1 oR | (@@ : e g ameRer R RE—1 97 SR & Y galgel B WA Bl el
GNED)!

Pl & sgevil @ REEd A ars

DO NOT BREAK THEE]F.XMWITHOUT BEING INSTRUCTED TO DO SO BY THE INVALIDATOR
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DO NOT TAMPER WITH/MULTIPLE THE ORS OR THIS BOOKLET.
J1.3R.T4. (ORS) a1 59 gRad1 d g-w/fapfd 7 H |

On breaking the seal of the booklet check that it contains all the 60 questions and corresponding answer
choices are legible. Rad carefully the instruction printed at the beginning of each section.

9 gRA®T @1 R dred & U¥ETd Hudl Sird of b g9d Al 60 U &R Sd SR faded S1F W g W Wahd © | 9
Gl & gR¥ # ey gy e @ e 9 ue |
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10.

1.

12.

13.

Filling the right part of the ORS
3R.IR.TA (ORS) & W URT P WA

The ORS also has a CODE printed on its left and right parts.
JMIARTH & QY 3R I 91T # ) HIe BY g 2 |

Verify that the CODE printed on the ORS (on both the left and right parts) is the same as that on this
booklet and put your signature in the Box designated as R4.

gFfea & & sfemud. @ iR I I 9Mi) W BU s 39 JRAPT IR BY Prs & 994 & ¢ iR Ffde dfew
R4 # QM09 EXIER o |

IF THE CODES DO NOT MATCH, ASK FORA CHANGE OF THE BOOKLET/ORS AS APPLICABLE.
afe drs =1 € a1 39 gRAP1/3N.3R.TE. B IAGAR G DI G171 PR |

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

U1 AH, A A, 3R Werl ds P TM MIRUE.  FW U6 H Y T WA § dod W AR J0 gwIER N |
T A B f THER FE R T ford | IF TR F W 3B & 9 AGHY gAgel (BUBBLE) Bl 9 T8 I Bl BN
b frae go w1 e &9 91 (@ SeTeRv : sl gs W fRE-2)

14.

15.

Question Paper Format
The question paper consists of three parts (Physics, Chemistry and Mathematics). Each part consists of
two sections.

Y95 B UTHY
3 U5 & F W (Wifae fasm, s fagme ik wfta) B &R Wi @ Q1 E@s 2

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.

s 14 10 sglecd ue €| & % 4 aR e (A), (B), (C) 3R (D) & 71 4 ta a1 ta & 31fF a& ¢ |
Section 2 contains 10 questions. The answer to each of the questions is a single-digit integer, ranging

from 0 to 9 (both inclusive).
T 2H 10 yH | U U &I SR 09 9 O Q11 i) & g &1 vahd @ gUiis B |

16.

17.

Marking Scheme

SHA Fror

For each question in Section 1, you will be awarded 3 marks. If you darken all the bubble(s) corresponding
to the correct answer(s) and zero mark. If no bubbles are darkened. No negative marks will be answered
for incorrect answer in this section.

s 14 &R U § 9 F1 IR (STRI) Tl gl (§Agai) BT Brell PR W 3 3id Yo by SIRA AR Big 1 gaagan
BT T8 B W YR 3P Y™ 6 SIRET | 39 @€ & Ul H Tod IR o7 W DI RUNTHS Adh 8l & TIRA |
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 for
incorrect answer in this section.

TS 2H & U H T FE IR dTel gAgel DI Bl A W 3 3{F Y [HI S MR PIg W A Prell Tl BIA
R YA F USH 5 TR | T WS B U H TAd IR 7 W P RUNHD 3(dh T8l QU SR |
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PART -1: PHYSICS

Section-1: (One or More than one options correct Type)
This section contains 10 multipole choice questions. Each questions has four choices (A), (B), (C) and
(D) out of which ONE or MORE THAN ONE are correct

Yus-1: (Th A1 T A AP AL fdwey gaR)
9 @Us { 10 ggfdded UeH 8| U Ue | IR fdwea (A), (B), (C) 3R (D) €, o 4t a1 t& 3 1%
GE R

Sol

Heater of electric kettle is made of a wire of length L and diameter d. It takes 4 minutes to raise the temperature
of 0.5 kg water by 40K. 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 time in
minutes will it take to raise the temperature of the same amount of water by 40K ?

(A) 4 if wires are in parallel (B) 2 if wires are in series

(C) 1if wires are in series (D) 0.5 if wires are in parallel.

g Brell ®1 Eex L orls doi d ¥ dTel Ush a1k 9 a1 & | 399 0.5 kg 51T & arodE 3§ 40 K & gfg e
@ forq 4 fime &1 I9T a1 B | 39 81y & RIF W Ud 7191 E1eX SUaNT # ardn Srdr & o L orrg derm 2d
T dTet I U1 & ] AR o B | S A AT & ol & argdE § 40 K &1 gfg w1 3 fhae fiee o i |
IR & | o fafd fadedt § < 78 7|

(A) 4 TfE = IR TR H B | (B) 2 Ife <141 AR Aol (series)# B |
(C) 1 afe =1 ar Soft 7 & | (D) 0.5 3fT <14l TR TR | & |
Ans. (B), (D)
4pL
IngivenKettle R = p l(; > = #
8
2
P= V_2
R
oL
In second KettleR, = pnd_2 R, = Y
So R1=R2=§

If wires are in parallel equivalent resistance

R
R, = s
then power P_= 8P
so it will take 0.5 minute

If wires are in series equivalent resistance
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R =

S

R
2

then power P = 2P
so it will take 2 minutes

. L 4pL
& due § R=pt = 2
d nd
Tti
2
2
P:V_
. L pL
A dael R, = 2 R="4
_ o _R
So R1—R2—Z

I TR FHIGR 9 4 8 79 Jod IRy

R =

P

w| X

a9 wfed P=8P
31eT: foran a1 93 0.5 fiFe
Ife IR ool 59 H 2 d9 o ufoRiy

_R
Ry= %
9 i Py = 2P

ara: forn T 99y 2 faee

2. One end of a taut string of length 3m along the x-axis is fixed at x = 0. The speed of the waves in the string is
100m/s. 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 wavesis (are)
x-feen @& orfeer 3m g & Ud I S @ UF RRT x = 0 R 9T (fixed) B | S # a1 @1 Afa
100m/s B | ST &1 ERT RRT y fawn & gfaer 59 UdR F79=1 9= 381 ¢ 6 S 7 fum a3 99 @ 2 | 3
YT AR B AHIfaT TaRTeT (wavesform) E/2 |

X 50~rt
(A) y(t) = Asin 7t?cos ;

100t
3

(B) y(t) = Asin 7t—?i(cos

250~t
3

. 5mx . bBmx
(C) y(t) =Asin TCOS (D) y(t) =Asin —, cos 250nt

Ans. (A),(C), (D)
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Sol. V=100 m/s
3m
Ant.inode
Node
Possible modes of vibration ¥#a@ &#+ &1 faer
£=(2n +1 2
=(2n+1) 5
12
=)™
‘= 2n 27 _ (2n+N)r
T oa T 12/2n+1) T 6
— vk = 100 (2n + 1) & = 2n+ 150
o =vk= (2n+1) 6~ 3
. L 50~
ifald n=0 k= 5 0=
4 k= 5n _ 250x
n= =% 0= 3
5n
n=7 k=-— ®=250=
2
3. In the figure, a ladder of mass m is shown leaning against a wall. It is in static equilibrium making an angle 6

with the horizontal floor. The coefficient of friction between the wall and the ladder is p., and that between the
floor and the ladder is .. The normal reaction of the wall on the ladder is N, and that of the floor is N,,. If the
ladder is about to slip, then

S m dTell T W) SR & WeR foRe) @< 8, o o # qwifan war 21 8w wel & 6 $1v7 97 gy uw

Wfce AreITaRer H 8 | AR g Wl B & Tl YO p, & | G201 B g WS @ e v Jonies s | AR gRI
WS TR IR 1 Afefead ufafehar gt N, 71 B3 g1 W) IR ran 721 Afdettrad afcfhar aa N, | Sid Al

RGBT dTell 8, a9

- _mng
(A)p,=0 p,#0and TATN, tan © = -

(C)pn, #0 p,=0and T N, tan 0 =

Ans. (C), (D)

T+ iy

]

B)p,#0 MZ:OandHQHN1tane=7

(D), =0 p,0and dATN, tan 0 =

mg

mg

2
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Sol.  Since rod is about to slip so both friction will be limiting

f1 =My N1

fz =K, N2
In option (A)(D) n,=0 4
Net torque about A should be zero !

Y ;
mg coso > =N, sind ¢ Hy
B
= _ mgcot6
! 2

= N, tand = %
and N, =mg :
B) 1,=0 N,
There is no force to balance N, so rod can not remain in equilibrium
©) N1 = MzNz

N, + N, =mg

N, + pyp, N, =mg
mg
T+ iy

2

Hindi 9% B fhderdl § ofd: 91 gy M 8

f1=M1 N1

f2=M2N2 l’h
freT (A)D) g, =0 B
A AU G IATGYT T BT A1MRY

£
mg cost > =N, sind ¢

_ mgcot0

= e
m

= N, tand = —29

qen N, =mg

B =0
IEl N, I Sferd B4 ® ford BIg ae &1 € o< TS ArITaRel H§ el I8 Aehell & |
©  N=wN,
N2+M1N1=mg
N, + pyp, N, =mg
mg
N, = T+ ppz
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A light source, which emits two wavelengths 2., =400 nm and %, =600 nm, is used in a Young's double slit
experiment. If recorded fringe widths for i, and %, are B, and 3, and the number of fringes for them within a
distance y on one side of the central maximum are m, and m.,, respectively, then

(A)B,> B,

(B)ym,>m,

(C) From the central maximum, 3" maximum of 2., overlaps with 5" minimum of ).,

(D) The angular separation of fringes for .. is greater than i,

JEE-ADVANCED-2014 | DATE: 25-05-2014 | PAPER-1 | CODE-8

a7 @ fg f3RY (double slit) 9T # wged ebTel TAId &l ATl A, =400 nm @A 4, =600 nm BT IeAfSTd Bl
| i aaeE o, de A, & g AWfeRad (recorded) fihst =ieTs shHer: B, 2N B, & T B~y dia bl & U
IRy T ol ®1 T HHL: m, JT m, B, 9

(A)B,> B,

(Bym,>m,

(C) Bz < st 4 A, 1 AR <1 bt A, 1 il 1T fibST Pl @abell © |

(D) i, @1 OBl @1 PIvfia gergesvor (angular separation) &, @1 Sl & HTONY grapRol 3 A8 © |

Ans. (A),(B),(C)

»D
B= ' h,>h, s0O  B,>B
No of fringes in a given width (m) = % =>m,<m,
3 ) £ = 3k,D 1800D
maximum of &, = — q
5 mini () = 924D _1800D
minimum of ., = — ¢ d

So, 3" maxima of %, will meet with 5" minimum of %,

b
Angular sepration = P = Angular seperation for 7., will be lesser

AD

B=T hy>h, 3T B,>B,
ﬁ@ﬁg@(m)ﬁfﬁﬁﬁﬂ%ﬂ@ﬂ=%:m2<m1
31,D 1800D
rd = —< =
A, 1 39 Sfeess 5 3
9D 1800D
th [l bt
r @ srfafeTs = — r

37cT: 1,1 39 IS 1, B 5 FfFTS A fFrerm

ﬁmqamww:%:aﬁvﬁquxﬁ%ﬁﬁwﬁm
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5. Two ideal batteries of emf V, and V, and three resistances R,, R, and R, are connected as shown in the figure.
The current in resistance R, would be zero if

faerd aree gt V, d1V, drell a1 arreel 9t e i ufarig R, R, 9T R, R § 2T 10 8 & gdR S gV
g | gfiRig R, # 981 aren faga a1 3= e, afe

JEE-ADVANCED-2014 | DATE: 25-05-2014 | PAPER-1 | CODE-8

AAAAAA
YYVYYVY

R,
AAAAAA
YyYvvyyvyy

(A)V,=V,and @ R, =R,=R, (B)V,=V,and @ R, = 2R,=R,
(C)V,=2V,and @1 2R, = 2R, =R (D) 2V, =V, and @1 2R, =R,=R,

Ans.  (A),(B), (D)

Sol.

| O P1 fava

_ 1 3
Vor——

IR +.444, +.444,

R, R, R,
Current through R, will be zero if
R, ¥ ST aTell RT3 81 I

Vi _Re

V,=0 = V, - Rs
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6. Let E,(r), E(r) and E,(r) be the respective electric fields at a distance r from a point charge Q, an infinitely long
wire with constant linear charge density 2., and an infinite plane with uniform surface charge density o. if

E,(r,) = E,(r,) = E,(r,) at a given distance r,, then

T g el Q, U YA VEI-I 3MT9¥l 87 (Linear charge density) 2 aTel 3F= ofTg dd AR d2ll Uh

THEAT IS 379eT 8- (uniform surface charge density) o dTel 3= §Hde d1G% & $HIRYT r g1 W faga &=

1 AR BH E,(r), E(r) TN Ey(r) € I T &Y 718 g8 ry W E (1) = E,(r,) = E,(r,) T&

A) Q= 4Gnr02 (B) o = o
(C)E,(r/2) = 2E(r /2) (D) E(r/2)=4E(r /2)
Ans. (C)
Q B A _©
SOI- 47‘[ 60 r02 27'C 60 ro 2 60
Q =2noré Aincorrect
A :
= "= B incorrect
To
ro ) _ 4E (r0
2
0
(Ej () = C correct
To .
5 = E( E,(r) D incorrect
- - G
Hlndl 47‘[ 60 r02 27'C 60 ro 2 60
Q= 2nc5r02 ATTed ®
b
= —— B 7Terd ®
To

=[5 )-
e [3) -
=, [%) =

E,(r) = CHal &

I\)lo

D Teid ®

N |o
I}
ITI

O_‘

N
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A student is performing an experiment using a resonance column and a tuning fork of frequency
244s™'. He is told that the air in the tube has been replaced by another gas (assume that the column remains

filled with the gas). If the minimum height at which resonance occurs is (0.350 + 0.005) m, the gas in the tube
is

(Useful information) : J167RT = 640j"? mole™"?; J140RT = 590j"'2 mole~""2. The molar masses M in

, 10
grams are given in the options. Take the value of i for each gas as given there.)

A) Neon (M = 20 ,/ﬂ—l
(A)Neon (M=20, 475 =75

B) Nitrogen (M = 28 0_3
(B) Nitrogen (M =28, |2 =~

C)O M =32 4/2—3
(C) Oxygen (M = 32, 32—16)

D)A M =36 n_17
(D) Argon (M =36, |25 =5

uo feneff v srgATe W a1 U WA g9 (tuning fork), foRIas gy 244s'8, ®1 SUAIT H &l §U U
TR BT B | S FART 77 B 6 Tl F 9 @ UM R UH 3 T W) g8 2 | (A Mg W wed 19 9
TR_T T 2 ) IS orge A Refd & forg =g Sarg (0.350 +0.005)m 7, @9 et # Suferd 19 2/

(ST @) : 167RT = 6402 mole™?; J140RT =590j"2 mole™"'? T yx® 14 & forg I9& AR

TA M U™ &1 749 fadedi # e g ‘/%mﬂﬁéw%aﬁ%mw%,aﬁuﬁﬂaﬁl)

. 10 7 _ 10 3
(A) fait (M = 20, %0 ~10) (B)HTs‘;"m‘vr(M—Zs,st—s
. 10 9 . 10 17

(C)aﬂmﬂW(M—BZM/E—E) (D)aﬂﬁ:r(M—BGM/%—E)
Ans. (D)

o 1R o AT _Af

RTA'RY foo
(A)M =20 x 1073 f=320 Hz Af=+45Hz Not possible G9a =& 8
(B)M =20 x 1073 f=253Hz Af=+36Hz Not possible G9a =& 8
(C)M =32 x 1073 f=237 Hz Af=+34Hz Notpossible G9a =& 8
(D)M =36 x 1073 f=242.8Hz Af=+35Hz possible ¥9d ©
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8. A parallel plate capacitor has a dielectric slab 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 C,. When the capacitor is charged, the plate area covered by the dielectric gets
charge Q, and the rest of the area gets charge Q,. Choose the correct option/options, igonoring edge effects.

o 3 SR TN U |HIR ufe e HuRE &) ufeehiali & e @1 WRIdgdi® K $1 Ush Widgd (Dielectric) e
afEHRIT & aFABe BT 1/3 W1 ThdT & | FUTRT B ol eMRAT C &, STafdh a8 W1, STl WRIIegd [CHT T 8, B
aTRAT C, B | FuTRA P1 SR S IR ufeadiali & S 91 H STef URIdg[ I &, 37del Q, M1 WY &a%a 3 fTael
Q, TR B & WRidgd # fAgd &3 E, @ A% Wi # fAggd &7 E, 2 | B UNTa (edge effects) @t SUeT vl
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38U Wel fdeed/fdsweai &1 gy |
o Ei G Bl o 3 0y S _2tK
M E, ®)E, "k ©q, K O " K
Ans. (A),(D)
s I C— K80A+280A
ol T~ 73d | ad
_KgoA
17 3d
C 2+K
C_1_ K Ans. (D)
\Y
E1=E2=E
E1_1
= E_z_ Ans. (A)
K80A
Q1=C1V= 3d V
280A
Q2=C2V=¥V
Q _K
= Q, 2
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9. A transparent thin film of uniform thickness and refractive index n, = 1.4 is coated on the convex spherical
surface of radius R at one end of along solid glass cylinder of refractive index n, = 1.5. as shown in the figure.
Rays of light of light parallel to the axis of the cylinder traversing through the film from air to glass get focused
at distance f, from the film, while rays of light traversing from glass to air get focused at distance f, from the

film. Then

B B T o+ G S o, fTaep1 uaci=ie n,= 1.5 &, BT U BIR Welld & S b s # gerian w2 | g9
el g% @1 351 R 2 3R $9 W n, = 1.4 3Uacid & THEHM AT arell e gReeft gael! fiven onft 2 |
arg ¥ fheq H BIPR Ba H I aTell HHTR1 B f6=0] Sl fF I & a1 & TR & At I f, T W Brafad
Bl B, STafd ofa F arg o arelt fRol fvem 9 f, g8 W wiew 8 8| 79

N

Air

(A)|f,|=3R (B)If,|=2.8R

Ans. (A),(C)

-1 (1—1j - f

Sol. R R film
film

-, No effect of presence of film.

e &1 SuRelfy &1 BIs uvrg T8 ©

From Air to Glass a1 &1 &4

= oo (infinite)

(C)If,|=2R (D) If,| = 1.4R

Using single spherical Refraction :-

Tdhol Tl IIaad & ST I
n_z_l_n2—1
v u R
15 1 _15-1
\% o« R =
. f,=3R
From Glass to Air &9 ¥ a1 :-
l_”_Z_ 1-n,
v u  -R
1 15 _1-15
I V -R
= v=2R
- f,=2R

v=3R
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10. At time t = 0, terminal A in the circuit shown in the figure is connected to B by a key and alternating current
I(t) =1,cos(wt,), with I = 1A and » = 500 rad s™" starts flowing in it with the initial direction shown in the figure.

JEE-ADVANCED-2014 | DATE: 25-05-2014 | PAPER-1 | CODE-8

7
Att= 6_(7; , the key is switched from B to D. Now onwards on ly Aand D are connected. A total charge Q flows

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

R=10Q
: . , .
(A) Magnitude of the maximum charge on the capacitor before t = B S 1x103C.
. - ’m . ,
(B) The current in the left part of the circuit just before t = B 1S clockwise

(C) Immediately after Ais connected to D. the current in R is 10A.
(D)Q=2x10"°C.
o 3 Sy T gRuy § 9 t = 0 WR fag A1 Raa gR1 fag B SISl 1T @ | S URU H Ueb Femadi

T 1(t) = [ cos(ot) 7 # faams g fawn 9 a1 @ril &, Sef [ = 1A T2l 0 = 500 rad s~ |Wt=;—:; R Rag

1 fag B I geTax fawg DN SiIST el © | $9a u¥arq % AT D 93 gV & | GaTRE 31 41 aRE Ml &

& o 98 9 o 9w Q uarfEd &ra ® | Afk C =20p, R=10Q @1 9t 50V fIgfa s aa arefl el de
81 99 w8 fadeu,/fAwed o1 g |

D

o X L

R=10Q

(A)ﬁaﬁawwt=;—zﬁqﬁaﬁwaﬁmwm1x10-30%|

(B) dfv uRuer # 1 t = ;—zﬁ 31 el faega a1 gféomedt (clockwise) © |

(C)fag A®! fag DI SiTs & R Uzanq ufoRig R ¥ faga g1 &1 719 10AT |
(D)Q=2x 10°C.
Ans. (C),(D)
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T
Sol.  Charge on capacitor will be maximum att = —

20
Q,.,=2x10°C

m

7
(A) charge supplied by source fromt=0tot= 6_(7;

‘ ~
B

¢ in500t o sn”
Q= jcos(500t)dt {S'” }6‘” - 6
d 500 Jo 500

Just after switching In steady state

[e2]

=—-1mC

I
=
L
|

I+
| +|
| +|
|+
| H

Q= 1mC 50V

+
M
H
|
1

o
|

|
fo)

R =100 R =10Q

Apply KVL just after switching

Q
50 + #—IR:O - I1=10A

In steady state Q,=1mC
net charge flown from battery = 2mC

Hindi ﬁaﬁawa&ﬁmt:% TR IfIBTd BT
Q,, =2%10°C

m

(A)t=0®t=;—gwgﬁammmm

‘ ~
B

7n . In

Q i B0 sin—
Q= Icos(500t)dt ={S'”500t}6 -6 =_1mC

d 500 Jo 500

Foll 98 P D 1P a1 R sraRen #

[e2]

|
o
o
|

|+
|+
|+
| H
|+

— 50V

o
1]
5
O
O
[+
+ |
I
|
|
|
o

Foll 98 PRI B O a8 KVL T R 50+%—IR=0: I1=10A
Wl srRen ¥ Q,=1mC e | yarfed el A = 2mC

—— 50V
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Section-2 : (One Integer Value Correct Type.)
This section contains 10 questions. Each question, when worked out will result in one integer from
0 to 9 (both inclusive)
@us-2: (TF YUNiE AM el UPR)
39 @US H 10 9% B | UAF UeH Bl & A R gRA07 09 9 (S wnfAa) & S &1 U guiie d 2|

1. Two parallel wires in the plane of the paper are distance X, apart. A point charge is moving with speed u
between the wires in the same plane at a distance X, from one of the wires. WWhen the wires carry current of
magnitude I in the same direction, the radius of curvature of the path of the point charge is R.. In contrast, if the
currents I in the two wires have direction opposite to each other, the radius of curvature of the path is R,.

X

If =% =3, the val P
X1 =9, e value o R2 IS .

& FAR AR BT B T & dal § U gk 4 X, g R 8| Q1 dRl & 419 Ueb =g arawr, ot S0 ael 8
EAAUH AR A X, G WRE A u ¥ TAHH & | 519 IR F IRom Lol f[agd e oo f&en § yarfed &
STl &, favg amaer & g ) asban oA R € 1 39 fAuRa afe <191 ari # a1 [ a1 fawn U g & faudia

X R
EACCRCICIRE R2%|aﬁx—?=3,a—erR—;EmﬂT=r%|

Ans. 3
Hoo Hol
= + i
Sol. 2= 2nx, 21(X—X7) ( opposite fauId ) . |
1
B = Pag | _ Hol :
1T 2mx, | 2n(x—x,) (Same W) !
1
Case - 1 When current is in the same direction I
Case - 1 514 g7 9a7 feen & ® XXX
Stol  3pol 3pol
B - B1 - ZT[XO - 4T[X0 - 4T[X0
my
R = aB;

Case-2 When current is in oposite direction

Case - 199 9T faudig feen & 8

Al
B - Bz_ 4T[X0
mv
R,= qB,
R _By 9
R, B, 3 7
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Durring Searle’s experiment, zero of the Vernier scale lies between 3.20 x 102 m and 3.25 x 102 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 still lies between 3.20 x 10-2m and
3.25 x 1072 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 wire is 2m. and its cross-sectional area is 8 x 10" m2. The least count
of the Vernier scale is 1.0 x 10° m. The maximum percentage error in the Young’s modulus of the wire is

Fel & TART H AR T $1 3R 91 T W 3.20 x 102m a1 3.25 x 102m @ 919 8 | affeR 39 &1 iea
| (20" division) 9% YA & {1 U 91T & fdetdger e 3 & | IR W 2 kg &1 AIIRET IR 4 W, I8 q@l
T 6 affiaR T @1 g onfl ) 3 T W 3.20 x 102 m @1 3.25 x 102 m & §19 &, TRy 37 =13 1T
&1 Hafordl 9T (45" division) 93 T & fohell 3= 911 & feiqga e # B | 91g & Udel R B oS 2m
qAT YR PHIC BT &FH 8 x 107 m?T | YA &1 3reqadid (least count)1.0 x 10 m & | TR & I TR
o (Young's modulus) # 3fferddd wferera e 2 |

JEE-ADVANCED-2014 | DATE: 25-05-2014 | PAPER-1 | CODE-8

Ans. 8

Observation %eror — 1
Let weight used is W, extension ¢,
A SUA o 1 4R W, 8, TR £,

WA Y ] } )
y=" L = WeE ¢,=3.2x102 + 20x10

Observation Mefor —2
Let weight usedis W,  extension ¢,
A ISTAA o /=1 IR W, 8, TR £,

W, /A VAL,

y="L @ Wem ¢,=3.2x102+ 45x10°
_ YA W, —wi)/L
Wz_W1_ L( £1)3 y= YA(L, — (1)

M2+M1 2%10°°

=l
5.

2
7 - x 100% =25 % 100% = 8%
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To find the distance d over which a signal can be seen clearly in foggy conditions, a railways 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 find that d is proportional to S*.
The value of nis:

Prex 31 R H g8 g0 d, 5781 I Rl T w0 9 fa@rg <, 94 & fofg Us Yed goilfR fadi fageryor &1
T AT & | SHS AR I8 G4 d HIeX & SIHH °7d p R & b @l digal S (1fad,/&=%er) den

IEH! AMGRT f W iR g1 It SRR d &1 S & FIguRh oIl B, 99 n &1 79 ©

Ans. 3
d=k () (S iy

MT [ MeT2 T 1P
L3 L°T T

O=a+b

w| -~

1
1=-3a :a=—§ Sodd: b=

0=-3b+c
So3d:n=3

Athermodynamic system is taken form an initial state i with internal energy U, = 100 J to the final state f along
two different paths iaf and ibf, as schematically shown in the fire. The work done by the system along the paths
af, ib and bf are W_ =200 J, W, =350 J and W, =100 J respectively. The heat supplied to the system along
the path iaf, ib and bf are Q_,,Q,, and Q, respectively.|f the internal energy of the sytem in the state bis U, =
200 J and Q_, = 500 J, the ratio Q /Q, is:

U%h HWNAS 3 (thermodynamic system) 310+l URf& or@zen i 9 ©R IHD! MRS ol
U.=100J &, & 31f~as orawen f qab a1 {91 veil iaf do ibf & Srgfeer amn rar &, S ford § swrian w2 |
ul af, ib T bf & forg fohar T @ AW, =200 J, W, =50 J d=TW,, = 100 J & | B iaf, ib @2l bf & 3rfe
3 B & U FHT HAW: Q,Q, TT Q,, T I FERT b wR G B FrFRd FWf

iaf? i

U, =200 J @1 Q=500 J, & T4 31U Q,/Q, &I |

N
a f
P N
b
Vv
Ans. 2 Pa
w,, =150 J a — f
w,, =200 J
Q_ =500JSoU_=300J |
So & U, =400 J _ b
U, =100J '
i 200 J
Q. =100 +50 = 150 J 1009 R
Q,, = 300 + 150 = 450 J
Qu  450-150 _

So the required ratio 37d: 3TITIH AT Q. - 150
ib
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Agalvanometer gives full scale deflection with 0.006 A current. By connecting it to a 4990 Q2 resistance, it can

JEE-ADVANCED-2014 | DATE: 25-05-2014 | PAPER-1 | CODE-8

2n
be converted into a voltmeter of range 0-30 V. If connected to a TQQ resistance, it becomes an ammeter of

range 0-1.5A. The value of nis:

T fredmiriey 0.006 A &1 gRT UTaTfad &3+ qoi faera < 8 | §96 A1 4990 Q &7 UfcR1g & R 39 0-30

. 2n
VURTH dTel dieeHmdY (voltmeter) # uRafdd fan S adr B | edariier & e TQQ B YRR o WR I8

0-1.5A TR drel URMT (ammeter) § aRafid 81 STA1 8 | n'dbT A9 B |

Ans. 5
% (G +4990)=30
1000 ( )=
30,000
= G +4990 = 5 =5000
=G=10
6 6
1000 <10= (1'5_1000]8
g= 00 _2n
=97 Y404 249

_249x30 2490
=N="404 498

Arocket is moving in a gravity free space with a constant acceleration of 2ms=2 along +x direction (see figure).
The length of a chamber inside the rocket is 4 m. A ball is thrown from the left end of the chamber in +x
direction with a speed of 0.3ms ' relative to the rocket. At the same time, another ball is thrown in —x direction
with a speed of 0.2ms™" from its right end relative to the rocket. The time in seconds when the two balls hit
each other is:

T e Joas dRel H# Fa @xo 2ms2 9§ + x fawn 7 7fime © (FrF <Rag) | rae & w1 31 das 4m
T | & P IS AR F TP g Tde S A@el 0.3ms? B T F +x e & srgfew vt 9rch B | S s T,
TF A g B IS A1GR H ADHT B AU 0.2ms™ @ T F +x 320 & e wavl Sl & | Q1 A& B U
T A T dH N Tl FHI AHS H &

a=2 ms™
0.3ms™ 0.2ms™
> +—@

A
v

4m
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Sol. A
—>

B
<«

0.3

0.2

»
14

¢
¢

Hindi

4m

consider motion of two balls with respect to rocket

u? _0.3x0.3 _0.09

Maximum distance of ball A from left wall = 2_a w2 "

so collision of two balls will take place very near to left wall

1
ForB S=ut+ Eatz

1
4= —0.2t—£5]2t2 —  £2+02t—-4=0

_ -0.2+40.04+16

2

=19

= t

nearest integer = 2s

A B
—> <«

0.3 0.2

¢ »
¢ 14

4m

g1 el & Ade P el TFH od ©

- : u? 0.3x0.3 0.09
mﬁ%ﬁmﬁﬁaAaﬁWqﬁ—z—a—W_T

3fd: &1 W&l B TIBR A SR b g8 urd Bl

~0.02m

1
Bo ford S=ut+ Eatz
1),.2
4= —o.2t—£5]2t = 2+02t—4=0
~0.2+4/0.04+16
= t= > =19
frpedd qurie = 2s

~0.02m
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17. A horizontal 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 platfrom 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 platfrom, the balls have
horizontal speed of 9ms™ with respect to the ground. The rotational speed of the platfrom in rad™ after the balls
leave the platform is

e & fazaman 1 0.5 m Froan der 0.45 kg ST aTell U &Sl gl @iehH U+ 3fel & IRd: gad & oy
wWAF 2 | ] G fed ST arell Racli= a5a (toy-guns), 5T TR 0.05 kg S dTell TId &1 718 o ¢,
TIEHH & AN R &% 9 0.25m Bl A R, s & i IR Rerd 8| SFT a5 T A1 MieRll & N & ofdadd,
aferst aa # fauda fem # grrh 2 | wiewH @ Brew & uwdarq Mol a5 I & et afst fen § a1y 9ms-
12| Mol & oiew™ BIgd & ygard wiew™ @ gofty afdrad # &

Ans. 4
Sol.  Applying conservation of angular momentum. BT AT TRETT T TR
2

2mvr — =0
4mvr

W= >
MR

2 1
(4)(5x10 )(9)(4}

W =

45102 x 1
4

o =4 radls
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18. A uniform circular disc of mass 1.5 kg and radius 0.5m is initially at rest on a horizontal frictionless surface.
Three forces of equal magnitude F = 0.5 N are applied simultaneously along the three sides of an equilateral
triangle XYZ its vertices on the perimeter of the disc (see figure). One second after applying the forces, the
angular speed of the discinrad s is:

T Uh¥T gl (&% foraat g™ 1.5 kg T2 31 0.5 m &, Ive1 # gy fed afist das W faRmmasen
H g | I_1eR gRETor F = 0.5N a1l 19 91 U |10 t = 0 o # fRwry 1 wwarg et XYZ, foas o fig e
B! URfY W Rerd 8, BT YTial & AW I 9 & | gl I I & 1 Ahvs qear [$%b $1 HIforg 711, rad
s1H B

FA\ X

Sol.

J"Edt jSFsin30°R dt
-0

W =

I I

_ 3.(0.5) (0.5) (0.5) (1)
2

=2rad/s
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Consider an elliptically shaped rail PQ in the vertical plane with OP = 3m and OQ= 4m. A block of mass 1kg
is pulled along the rail from P to Q with a force of 18 N, Which is always parallel to line PQ (see the figure
given). Assuming no frictional losses, the kinetic energy of the block when it reaches Q is (n x 10) joules. The
value of n is (take acceleration due to gravity = 10 ms=2)

o 4 fe@E i va <" qareR 9l (rail) PQ 3&d I H Rerd © o gRAf OP=3md2n0Q=4mz | 1kg
S b U Cdb Pl Ue WP A Q dh 18 NI | Wil Sl &; 9 B a2 Fad v@1 PQ & FH6R & (R
Red) | g¥97 & BRI B et A B T A gY ed @ g Q W UgEH R SHH! I Il (nx10) A
2 | NI A F(T[HAI TIROT BT A= 10ms2):

Ans. 5

W+ W, =K -K
18x5 + 1g (-4) =K.
90-40=K,
K.=50J = 5x10J

Airplanes Aand B are flying with constant velocity in the same vertical plane at angles 30° and 60° with respect
to the horizontal respectively as shown in figure . The speed of Ais 100J§ ms™'. Attimet = 0s, an observer

in Afinds B at a distance of 500m. This observer sees B moving with a constant velocity perpendicular to the
line of motion of A. If at t =t , A just escapes being hit by B, t  in seconds is:

fomr Acen B a9 391 @ st | s 30° T2 60° BT HI0T g1 8Y U &1 $Htd dcl § IS WR I8 © | oIl
e & <wifan 7 & | | A Tfd 1003 ms™' 8 | 9A t = 0s R AT AH Tob el & fT9R B 394 500

M@ g9 W 2| U&Td S JAR 39 B Us 7 a1 3 A DT I ) fen | feaq e | wifc = & | i a9y
t=t, W A @M B ¥ SHRM A are—aTel gordl 8, 99 TRt BT APvs § A9 8

R
R
e

s
R
-

.
=
Lo
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V cos 30°

Sol.

ALAALLRR R R R R AR RRNRANRAA N

For relative motion perpendicular to line of motion of A
A D TIfY @ @ & oEaq e T & ford
V,=100 4/3 =V, Cos 30°

— V=100 m/s

50 500

t,= oo =
0 Vgsin30° 200x%

= bsec Ans.
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PART Il : CHEMISTRY

Atomic masses : [H=1,D=2,Li=7,C=12,N=14,0 =16, F = 19, Na = 23, Mg = 24, Al = 27,
Si=28, P=31,S=32,Cl=35.5 K=39,Ca=40, Cr=52, Mn =55, Fe =56, Cu=63.5, Zn=65,As=
75, Br=80,Ag =108, 1 =127, Ba =137, Hg = 200, Pb = 207]

SECTION -1 : (One or More Than One Options Correct Type)
Gus —1: (TF I T A 3P T vy yoR)
This section contains 10 multiple coice questions. Each question has four choices (A), (B), (C) and (D)
out of which ONE or MORE THAN ONE are correct.
39 @Us ¥ 10 ggfdded Wed €1 94 wed ¥ IR fasa (A), (B), (C) 3R (D) &, v 31 t&p a1 U 4 31
GE R

21,

Sol.

For the reaction :
I + ClO; +H,80,—— CI + HSO; +1,
The correct statement(s) in the balanced equation is/are :

(A) Stoichiometric coefficient of HSO} is 6. (B) lodide is oxidized.
(C) Sulphur is reduced. (D) H,O is one of the products.
fa=forfaa arfafssan & foarg

[+ ClO3 +H,S0,— CI™ + HSO; +1,
Fgfera afiawer #, 9 Afifrar & fow wcg w2 2 () -
(A) HSO; &1 Ifa Teargureh [oT s (Stoichiometric coefficient) 62 |

(B) JMASIT STardTad 8 7T |
(C) R Tuafyd & T |

(D) TH SIS oI 2 |
(ABD)

61" +CIlO3 +6H,S0, —CI~ +6HSOj +3I, +3H,0
Hence, I"is oxidised to I,
Coefficient of HSO; =

and H,O is one of the product.
Hence (A), (B), (D)

61~ +CIO3 +6H,S0, —CI~ +6HSOj +3I, +3H,0
31, I+, L,# 3aiiepd 81 2 |

HSO; &1 JUlH =6

TNl U& I Wi (H,0) &

Fa:(A), (B), (D)
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22, The pair(s) of reagents that yield paramagnetic species is/are

(A) Na and excess of NH, (B) Kand excess of O,

(C) Cu and dilute HNO, (D) O, and 2-ethylanthraquinol

AfIEHHBT BT FIST T BT (paramagnetic) TgTel a1 2 (T 8) |

(A) Na 3fiR srfereaar § NH, (B) K iz srferaar # O,

(C) Cu 3R a7 HNO, (D) O, 3R 2-Ufyau=arTaRATe (2-ethylanthraquinol)
Ans. (ABC)
Sol.  Na+ NH,(excess) — dilute solution of sodium in liquid NH,

(which is paramagnetic)
K+ O,(excess) — KO, (05 is paramagnetic)

Cu + dilute HNO, — Cu(NO,), + NO (NO is paramagnetic)
O, + 2-ethylanthraquinol — 2-ethylanthraquinone + H,O, (Diamagnetic)
Hence Answer is (A), (B), (C)

. Na+ NH,(6Me) — d NH, d Wi &1 aq faea=
(ST ST &)
K + O, (31fere) — KO, (05 3gwaId &)
Cu +dg HNO, — Cu(NO,), + NO (NO 3/g=a1d &)

0, + 2-TRIIT=ITagATel — 2-YfefgerragHiie+ H,0, (Ffcegrsi)
ara: SR (A), (B), (C) B

23. In the reaction shown below, the major product(s) formed is/are
frafafaa sififsar &1 (@) 7w S ® @)
NH,
aceticanhydride product(s)
NH2 CH,Cl,
O
NH,
MEIECRSEERES _
NH, CH,Cl; ST
o
H
N\n/CH3 NH,
© H
(A) NH, + CH,COOH (B) N\n/ CH, +CH,COOH
0] O O
H &) ®
N\n/CH3 NH,CH,COO
© H
H
© N\n/CH3 + R0 ®) N\n/CH3
O O O O

Ans. (A)
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)J\O)J\ . H\O( . )CJ)\OH

Sol. NH NH,
(" (

NH,

since —CH,— NH, is more basic.
The resulting amide will fail to react further. Had it been possible, imied formation would have occured at both
the sites.

X

NH also results.
O( \O
NH, 0] (0] NH\ o
)J\O)J\ O( )J\
gel. (NHZ > (NHZ + OH

R —~CH,— NH, 31fd® &R & |
R TATSS SR fihar T BN | U gafe Gvd 8 urdn & b <1l ae R gHrgs &l At e B |

o]
NI
g gRom ey NH T Bl 2 |
Y
O
24, In a galvanic cell, the salt bridge

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

(B) stops the diffusion of ions from one electrode to another.

(C) is necessary for the occurrence of the cell reaction.

(D ensures mixing of the two electrolytic solutions.

freanfd Ad 4, FI9u1 | (salt bridge)

(A) & rfafrar § |Tg=a: W A8 odT |

(B) ATl &1 a0 U TGS H TR SATEIE W I8 Bl ¢ |

(C) orer arfafepar 819 & forw arfyard 2 |

(D=1 faga—araerel (electrolytic) faera= &1 fasrorar &1 gHaa wdr & |
Ans. (A)
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Sol.  Salt bridge is introduced to keep the solutions of two electrodes separate, such that the ions in electrode do
not mix freely with each other. But it cannot stop the process of diffusion.
It does not participate in the chemical reaction. However, it is not necessary for occurence of cell reaction, as
we know that designs like lead accumulator, there was no salt bridge, but still reactions takes place.

T, T Soldgls @ Ao B gurd 3@ & oy ofavr g Bl 59 YR foran Sl B b golagis H 3 Udh g &
e # gaq wu § a1 81| afeT 599 R &1 gsd T8 v Ay |
T8 RIS A § 9T T8 ol 7 | Jeft et iffthar 8 & forg wg srfvart =@ B | o {3 ' AR Seras
& i @1 S B {5 I8 918 99 |g 791 B, Afdd ag i st Bt 71

JEE-ADVANCED-2014 | DATE: 25-05-2014 | PAPER-1 | CODE-8

25. Upon heating with Cu,S, the reagent(s) that give copper metal is/are
I8 (d) 31fWHHP (reagent) S Cu,S & AT TRH HRH W PIW &1 a1 & (B ©)
(A) CuFeS, (B) CuO (C)Cu,0 (D) CuSO,
Ans. (BCD)

Sol. Cu,+2Cu,0 — 6Cu+S0,
Cu,S +2Cu0 —— 4Cu + 80,
Cu,S + CuSO, — 3Cu + 280,

26. Hydrogen bonding plays a central role in the following phenomena :
(A) Ice floats in water.
(B) Higher Lewis basicity of primary amines than tertiary amines in aqueous solutions.
(C) Formic acid is more acidic than acetic acid.
(D) Dimerisation of acetic acid in benzene.
grggIoA g e uReced /aRecel § a1 Yfie Ay 2
(A) 9% art § A 2 |
(B) Sieia faera= (solution)  Jf1d THIF &1 3uer UTfHd THIA @ e g eRadl |
(C) THfifed arva1 1 rver WIfH® it 3ifdrd el 7 |
(D) 99 ® wefifed ara &1 fgaa+ (dimerisation) |
Ans. (ABD)
Sol. Iceisless dense than water due to open crystal structure because of H-bonding.
The basicity of 1° amines is more than 3° amines as after they donate lone pair to H*, they can form H—
bonding with H,O molecules and get easily stabilized by solvation. Where as in tertiary amines, the stabiliza-
tion by solvation is very less.
The dimerisation of acetic acid in benzene is due to H-bonding

2 0~H=0_
H,c—C C-CH3
No—H.-07

Hence ansis : A, B, D
.  Goll G @ BRI PHI G Sfcd A BH BT & FI1h 390 H-sTSglo-—a8 BT 8, 1° VA Bl RS 3°
T 4 318 Bl © | 39 918 H* H YTl g o & ugard d H,0 3 & W1 H-ae a1 Fehdl & Tl faetrare
SR N A RIRAIPd 81 Sl 8 | STel il THIA § faerae= g1 iRl 9gd H 8l & |
H—s9 & SR g=oi= § Tfed 3r7el &1 fgeTadiaxor grar 2 |
2OH=0

H,C—C C—-CH3
7 NO=H07

3 SR :A, B, D2
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The reactivity of compound Z with different halogens under appropriate conditions is given below :

OH — mono halo substituted derivative when X, =1,
X, . . o
—> di halo substituted derivative when X, = Br,
C(CH,), _ _ o
Z > tri halo substituted derivative when X, = 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) the electronic effect of the phenolic group

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

AfH Z o =1 gl & A sifwfpareiiaar Sugad waf § i effa &

OH —> "I gl wferenfyd @ge w9 X, =1,
X, > T3 2ol uforenfia o= o9 X, = Br,
C(CH,),
z | 5o 2o aRtrenfi s o X, = C,

SAag TSl UfReITad (electrophilic substitution) d 9@ U &1 WEIgha fBa1 S FadT &
(A) BT & ffa ywTa (steric effect) gRT
(B) Jfas-=yeTse Wi & e yvra g
(C) fr=itfors® wqE & golagife gvTa gIRT
(D) TIIH-Y2Tsd THE B Selde (-d GHTT gI-T
(ABC)
OH
Ax B
—OH group is strongly activating & O, P—directing due to its powerful +M effect.

*C
With L, only A is substituted, since -1 is large, steric inhibition by large —CMe, group forbids substitution at
BorC.
—Br and —Cl become progessively more reactive, due to—

(a) increasing electrophilic nature of X* (not mentioned is any option).
(b) Smaller size most sterically hindered loaction is B which is substituted only by —ClI.

OH

Ax B

—OH 99g 9@ Udal +M U9 & HRYT Ygerad Afhavrar g O,P fAdeh grar & |
*C
L, W bdd A Uferefid giar & w&ife -1 991 811 8, 98 —-CMe, 99 @ a9 qmen @ gwi
B a1 C R UforRemas &1 f9e et B |
—Br T2 —Cl 9§01 %0 ¥ 31f¥a fharefia 81d 8, e R I8 © ;
(a) X® @ goTasT™ 8! UPpfa agct ¥ (5 o fawes # 77 81 2 1)
(b) BIC MBR RT Haifde faw 91fdd o= B & 5 dadd —Cl g1R1 ufoRenfid & |

Resonance Eduventures Pvt. Ltd.

CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Tel. No. : 0744-3192222, 3012222, 3022222 | Toll Free : 1800 200 2244 | To Know more : sms RESO at 56677
Website : www.resonance.ac.in | Email : contact@resonance.ac.in

This solution was download from Resonance JEE ADVANCED 2014 Solution portal Page ” 28




gg%ga@gﬂ%& =— JEE-ADVANCED-2014 | DATE: 25-05-2014 | PAPER-1 | CODE-8 =—it | CHEMISTRY |
28. The correct combination of names for isomeric alcohols with molecular formula C,H,,O 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

aorfae g3 C,H,,0 drel AH19gd! (isomeric) Uehislcll & A8l A4 & §gad & (8)
(A) THIH-C IS (tert-butanol) Ta 2-7fAUIT-2-311
(B) qiasdp-geHTd Ud 1, 1-SgA s 94-1-3ifd
(C) n-¥1c=ifel §a butan-1-3ifat
(D) gAY feA Tedisld U 2-HiAeuIu=-1-3ifct
Ans. (ACD)
Sol.  Alcohols with formula C,H, O are -

/\/\/Y)\/ A

t-Butyl alcohol
Isobutyl alcohol or 2-Methylbutan-2-ol

or 2-Methylpropan-1-ol (ot 1 1-Dimethylethan-1-ol)

1-Butanol 2. Butanol

. I CH, O Yehisd 7 &

/\/\/YA/ )E.

T e Yepied A

1-sgeifet 2- aqg:na AT Tepiate 2-3Rrerag - 2-ifet
77 2-Afeaiu-1-3iter (1,1-<aRreom-1-3ffer &)
29. An ideal gas in a thermally insulated vessel at internal pressure = P,, volume = V, and absolute

temperature = T, expands irreversibly against zero external pressure, as shown in the diagram. The final
internal pressure, volume and absolute temperature of the gas are P,, V, and T,, respectively. For this
expansion,

Pext = O

=0 Irreversible
é
P21 Vzv T2

\ Thermal insulation /’

ISHRIELN (thermally insulated) 9899 d Us areel 19 s=afk® gqrg = P, a1gdd = V, de1l
WRAAY = T, R Y 4189 919 & fA%wg < e RFTFAR rgeAvA (irreversibly) 9aTiRa gich & | 19
BT ARG AT<IRSP &a1d, YA Td GRAATY HHL: Py, V, T1 T,, 8 | 39 AR & forg

P..=0
— —— @j@ﬁmﬂ'ﬂ ext
P =0 (Irreversible)
ext é
P Vo, T,
P V17 T1 —— p—
AToRIE
\(Thermal insulation)/
(A)a=0 (B)T,=T, (C)P,V, =PV, (D) PV} = PyVy

Ans. (ABC)
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Sol.  Since the vessel is thermally insulated so
q=0
P =0,s0W=0
so AU=0 (ideal gas)
Hence AT =0
= AT=0 = T,=T, = PV,=PV
The process is however adiabatic irriversible.
So we cannot apply P,V,) =PV
Hence ansis (A), (B), (C)

g, e o SR B |
q=0
P =0,s0W=0
so AU=0 (el i)
Jdq: AT=0
= AT=0 = T,=T, = PV,=PV
IE UhH Tl wEIwi w0 3§ 1Al ¥ |
37T B9 U8 UGdd el PR Hbd PV, =PV
3 TR (A), (B), (C) B |

l CHEMISTRY I
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1

1

30. The correct statement(s) for orthoboric acid is/are
(A) It behaves as a weak acid in water due to self ionization.
(B) Acidity of its aqueous solution increases upon addition of ethylene glycol.
(C) It has a three dimensional structure due to hydrogen bonding.
(D) It is weak electrolyte in water.
anefaiR® e & v w8 oo+ § () :
(A) I8 TG I (ionization) & HIRVT Gddl 3% HI A8 AABIR Hal ¢ |
(B) 39® STl faeras # ufreld arsdie STad o srFeladl 9l & |
(C) BTgRISH 91 & HIRVT U8 f3fIH (three dimensional) AT IGTT & |
(D) Wil § ¥g gdo fagd—ruercy (electrolyte) ¥ |

Ans. (BD)

Sol.  H,BO, does not undergo self ionization.
On adding cis-diols, they form complexing species with orthoboric acid.
Hence the acidity increases on adding ethylene glycol.

H,BO, + H,0 —> B(OH); + H*

C|)H2 —OH H,C —O~_ 5 _OCH,|"
B(OH); +2 —
OM*2 b1y —on H,C -0~ SO-CH,
It arranges into planar sheets due to H-bonding.
Hence, it has 2- dimensional structure due to H-bonding.
It acts as a weak acid in water, so it is a weak electrolyte in water
g1,  HBO,®I W@ I el eIl ¢ |
FuE—ersalial e W, 9 sffufaiRe srat & A1 daqat wiels a9 ©
3rd: URYNH Tl fe™ TR 3reiiardT decll B |

H,BO, + H,0 —> B(OH); + H*

+4H.,0

CH, -OH HG -0~ ~O-CH, )

B(OH); +2 —> +4H,0
OM*2 b1y —on H,C -0~ SO-CH, 2
Y H-g79 & HRY TN R § fa=ariia gadr 8 |

31T H-svee & &RoT 2-faff e vadn g |

T8 STl H I 3T Bl A8 FABR BRI & 3N T8 Oicl H U gadl [dgd Tecy ¢ |
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SECTION - 2 : (One Integer Value Correct Type)
QU - 2 : (T YUl A HEl UPR)
This section contains 10 questions. Each question, when worked out will result in one integer from
0 to 9 (both inlusive).
39 @US H10 9% €| TP U9 Pl & B3 W IRV 09 9 (S fiAe) & dta &1 v quiies A B |

31. In an atom, the total number of electrons having quantum numbers n = 4, |[m,| = 1 and
m,=-1/2is
T URATY] H F@I9CH F&T n =4, [m | = 1721 m_ =—1/2 3@ dTel a4l &l G0l G918 -

Ans. 6

Sol. n=4, m,=1,-1
Hence ¢ can be =3,2,1
i.e. H. ; 2 orbitals
H, ; 2 orbitals
H ; 2 orbitals

1
Hence total of 6 orbitals, and we wantm_= — > that is only one kind of spin. So, 6 electrons.

Sol. n=4, m,=1,-1
A ¢ = 3,2,1%8 AH B |

i.e. H. ; 2 he&h

H, ; 2 he&h

H ; 2 he&h

1
3TCT: el 6 PeTh & 9 BH m_= ~5 oid 8, S f dad T UHR BT YIHT ¢ |

32. The total number of distinct naturally occurring amino acids obtained by complete acidic hydrolysis
of the peptide shown below is

I Ty UeTge @ YUl Il Sid—auded | urw A= urafae o sral @ wegel @ ©
O

H/NTH CH, H Ho cH,
0
Ans. 1
|I-| 0O
HO#H
Jo N oo Hk N-H
_ H?%NWT&N);TJ\(W
o ol
H—'\";\n) CH,  H ©° 4} CH,
HO#H O A
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H, HO NH, HO
LS TN el
2 e ~ E
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NH; H, O o)
-~ HO
NH,
HO
CH OfL
: NHg """"""" NH,
"""""" Hoﬁ‘)
O
Thus, the acids are (31 7 3171 U1 81T )
NH,~CH, H, HO?/NHZ, HO%NH
Amongst hense, only glycine is naturally occurring.
(31T T ¥ Hael TR B Wgfad wU F IR Sl © )
33. If the value of Avogadro number is 6.023 x 102 mol-' and the value of Boltzmann constant is
1.380 x 10-23 J K™, then the number of significant digits in the calculated value of the universal gas

constant is
& TARTIGET & BT A 6.023 x 1023 mol~' & T Arecad ReRid &1 719 1.380 x 102 J K &, T9 uRafera
Ardfa 19 RRIF (universal gas constant) § 12id 3@ (significant digits) @1 H&T © -

Sol. K=" .. R=k.N

=6.023 x 10%° x 1.380 x 1023 J.mol-".k™"
There are 4 significant figures in each term. (J8f Y& Ug # 4 A1F 37 2 1)
Hence, these be 4 significant figure in R. (31d: R # @R A1® 3w 24 |)

34. A compound H,X with molar weight of 80 g is dissolved in a solvent having density of 0.4 g miI~". Assuming
no change in volume upon dissolution, the molality of a 3.2 molar solution is
AR |1R 80 g I1eT U A1fd H X, 0.4 g mi~! 997ca dTel U faeras # |1a1 -1 & | g UR AT 3 Plg
gRadd 9 A9 gY, 3.2 AI@R (molar) €1 &1 Alderal (molality)
Ans. 8
Sol. Given 3.2 M solution
-, moles of solute = 3.2 mol
Consider 1L Solution.
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36.
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*. volume of solvent =1L

solvent =04 g'mL_1 msolvent =P xV =400 g
3.2 mol
. molality = 04—kg =8 molal
fear & 3.2 M faea=

. faorg & " = 3.2 mol
1L faemas = faar &R |
o faes &1 emuas =1L
P =0.4g.mL" Som =PxV=400g

solvent solvent
3.2 mol
. ATl = ~57 kg = 8 molal

MX, dissociates into M?* and X~ ions in an aqueous solution, with a degree of dissociation («) of 0.5. The
ratio of the observed depression of freezing point of the aqueous solution to the value of the depression
of freezing point in the absence of ionic dissociation is

MX, T& STeiig faeras # 0.5 @1 o faaisr= A3 (degree of dissociation) oo & |12l M2 dem X4 f3aifard
BIAT 81 U T STy Ao @ fRWie srawwH (depression of freezing point) @erm mafd faais
(depression) @1 sTguRReIfd & fFHI® T8 BT AU © -

2

MX, = M* + 2X

m,(1-o) mgo 2m, o ;m=m,(1+2a)

. m=m,(1+2x0.5)=2m, (asgiven) (a1 T 8)
(_ATf )observed =j= ﬂ =92

(_ATf )undissociated 0

Consider the following list of reagents :

Acidified K,Cr,0,, alkaline KMnO,, CuSO,, H,0,, Cl,, O,, FeCl,, HNO, and Na,S,0,. The total number
of reagents that can oxidise aqueous iodide to iodine is

frr=faRad sifvemd® @ g o R & -

i K,Cr,0,, &g KMnO,, CuSO,, H,0,, Cl,, O, FeCl,, HNO, 31k Na,S,0,.

ST SIATSISS Pl ATISIF H ATRNGT B dTel AFHDI B F¥gof F&1 g0 |

7

I to I, oxidation can be done by acidfied K,Cr,O,, CuSO,, H.,O,

2°7
- &1 L sfferfraxor smefiard K,Cr,0,, CuSO,, H,0, ERT fhar 11 |ahell 2 |
K,Cr,0, + Kl + H,SO, —> K SO, + Cr(SO,), + I, + H,0
2CuS0, + 4Kl — 2Cul | + 1+ 2K SO,
H,0, + 2KI — 2KOH +1,
2KI + Cl, —> 2KCl +,
H,O + 2Kl + O, — 2KOH + O, + I,
FeCl, + 2KI —> 2KCI + FeCl, + I,
HNO, + KI —> KNO, + I, + NO 1

Na, S,0, + KI—— no reaction. (#1g ffdfshar =7el)
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Note : In H,0, & O,, I" to L, oxidation will occur intially.

e : H,0,90,, %, yR™ § [~ 1 L, siferfiepRor 8 |

However as concentration of KOH builds up, it will begin causing disproportionation of resulting I, to IO~
oy KOH @1 \r=dl 8idl @ $9& Heawd 1, [0, # favarqurdiexor gk g |

The total number(s) of stable conformers with non-zero dipole moment for the following compound is
(are)

frferRaa e 7 y=IaR fgga et (non-zero dipole moment) aTel IR Fwuoila FAEIE! (conformers)
B G F@&T ©

Cl
Br——CH,
Br——cl
CH,
3
o] CH,
Br—+—CH, _ Cl— Br
Br——Cl Br———Cl
Cl CH,
al cl CH, Br
Br Br Br cl Br Cl Br Cl
Cl
T HC Br Br cl cl CH,
H,C CH, CH, CH, CH,

Three stable (staggared) conformers exist (with L = 0)

T Rl (|dIRT) Tl FHaTd Ry 5 ® | (RT3 w = 0)

Among PbS, CuS, HgS, MnS, Ag,S, NiS, CoS, Bi,S, and SnS,, the total number of BLACK coloured
sulphides is

PbS, CuS, HgS, MnS, Ag,S, NiS, CoS, Bi,S, 3R SnS, # ¥ ®lal I & Aehlss] Bl THYu] FwA fdha g ?
7

Pbs, CuS, HgS , Ag,S, NiS, CoS, Bi,S;, are black (7)

Pbs, CuS, HgS, Ag,S, NiS, CoS , Bi,S,, @<l (7) & |

MnS : buff. colored, SnS, : yellow. (4

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

ffew |@Tawal (stereoisomers) @1 AT BT §T Y] 9IR = 100 arel {1 FAATGIAT BieiAl W AR
PINY | 37 941 FA9ad] B NaBH, ¥ W@d3 w9 A 1f¥ad far w1 (Jie : Hifaw waragal &1 ) orem 4
rffra fpar wan) | XFAfHE STare <7 arel 99 Bl @1 qHgvl Gl gan |

5
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Sol. CH, O, M, =12n+2n+16=100 . 14n=84 . n=6
Six such ketones exist : (& fdherd SuRerd ® )

CHO/(')K/\//\;O(\//\/‘O’\/\I(\/?\/\/\(

|
mwMMMﬂ&

(+) & (=) (+) & (-) (+) & (-) (+) & (-) diastere. (+) & (- dlaste
(EEIRGSI) (ﬁaﬁmatﬁ)
Thus, 5 such ketones give a racemic mixture. (3 &R 5 fhera Yafis fAsmor a2 1)
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40. Alist of species having the formula XZ, is given below.
XeF,, SF,, SiF,. BF,~, BrF,~, [Cu(NH,),]**, [FeCl,]*-, [CoCl,]* and [PtCI,]*.
Defining shape on the basis of the location of X and Z atoms, the total number of species having a square
planar shape is

Q3 XZ, drel uerell &1 g A & T g

XeF,, SF,, SiF,. BF,~, BrF,~, [Cu(NH,),]?*, [FeCl >, [CoCl,]> qeIl [PtCI,]%.

X oI Z wReropsi o) ReIfdy & s wR g fa &1 AHieT $)d g av FHdell (square planar) s arefl
wrefisr &1 wegel A gard |

Ans. 4
F\@
Sol. XeF, = X€ Square planar (sp’d?)  IIFHATAT (sp3d?)
F/® F
F

SF, = @T\ See-saw (sp°d) At (spd)
F

F
F
| o
SF, = /Si’\ Tetrahedral (sp®) I hcT@ 1A (sp?)
A
- _
| o
BE; = i /B\F Tetrahedral (sp®) I hcTd 1 (sp?)
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] F\@/F o
:

Br,

BrF; = I:/ @

Square planar (sp®d?) T AT (spid?)

2+
H3N\ /NHa
[Cu(NH,),I* = /C“\ Square planar (dsp?) TIHHTA (dsp?)
H,N NH,
Cl 2-
WO
o
[FeCl > = e e\ Tetrahedral (sp?) TqwheTdId (sp?)
) cl cl
_ o
Cl
!
[CoCl. T = /CO\ Tetrahedral (sp®) Tq=herebId (sp°)
) cl cl
cl o |+
\Pt/
[Pt CI,J>- = o g Square planar (dsp?) TEATA (dsp?)
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 MATHS |

PART Ill - MATHEMATICS

SECTION -1 : (One or More Than One Options Correct Type)
Gus —1: (TF I T A 3P T vy yoR)

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 are correct.

9 @Us H 10 9gfdded W 8 | 9P 4o H °R e (A), (B), (C)3IR (D) B, fS7# 4 e a1 T ¥ 31fdiep |l ¢ |

41. Let f:[a, b] = [1, ») be a continuous function and let g : R — R be defined as

0 if X < a,

f(t)ydt if a<x<b,,Then

f(tydt if x>b.

D Cm— T D Cm— X

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

B) g (x) is differentiable on R

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

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

A1 &6 f:[a, b] > [1, ©0) TH AId B9 2 9T g: R - R =R

~ o~~~

0 afe

X < a,

f(tdt afe a<x<b, gRwIfa 2, @9

f(dt afe  x>b.

D Cm—— T D Cm— X

A) a TR g(x) §dd (continuous) & UR=] 3G (differentiable) & 7 |
B) R TR g(x) 3aHa=Na ® |

C)b W g(x) §dd B U= ATHAT & B |

D)a a1 b W g(x) §Ad U4 JaqHA1d § U= QI41 U= T8 |

(AC)

(
(
(
(

Ans.
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Sol. It may be discontinuousatx =aorx=»b

lim g(x)=0

X—a~

x—a* x—a’

lim g(x) = lim If(t j.f(t)dt =

ga) = [f(tt =

Similarly at x = b we will get continuous
So g(x) is continuous vV x € R

0 X<a
g(x) = f(x) a<x<b

0 X>b
g@)=0 g'(b)=1(b)

g(a’)=f(a) gb)=0
Since f(x) co-domainis [1, «) f(a) & f(b) can never be zero.
Hence it is non derivable atx =a & x = b.

Hindi. I8 x=a 3 x = b TR Jg 3r9dq & Fhdl 2 |
lim g(x)=

X—a~

lim -
M +g(x) = lim +If(t )dt = If(t

x—x*

g@) = lim +If(t )t =g

x—x*

S UHR x = b W I8 Fadq B
3 g(x), V x e RWR |aq 8

0 X<a
g(x) = f(x) a<x<b

0 X>b
g@)=0 g'(b’)=1(b)

g@)=fa) gb)=0
Tfd f(x) BT TEUT [1, o0) f(a) T f(b) YT T B Fhdl &
AT x=adx =b W IT JTHANT & B |
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Ans.
Sol.
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For every pair of continuous functions f, g:[0, 1] - R such that

max {f(x) : x € [0,1]} = max {g(x) : x € [0, 11},

the correct statement(s) is (are) :

(A) (f(c))? + 3f(c) = (g(c))? + 3g(c) for some ¢ € [0, 1]
(B) (f(c))? + f(c) = (g(c))? + 3g(c) for some ¢ € [0, 1]
(C) (f(c))? + 3f(c) = (g(c))? + g(c) for some ¢ € [0, 1]
(D) (f(c))?> = (g(c))? for some c « [0, 1]

Had wai (Continuous functions) & & g (pair) f, g:[0, 1] - R & fordr srferas

{f(x) : x € [0,1]} = &I {g(x) : x € [0, 1]} &, B foR TG B B(B)

(A) fodiY ¢ e [0, 1] & o (f(c))? + 3f(c) = (g(c))? + 3g(c)
(B) fardiY ¢ e [0, 1] % o1& (f(c))? + f(c) = (g(c))? + 3g(c)
(C) {5l ¢ € [0, 1] & forr (f(c))? + 3f(c) = (g(c))? + g(c)
(D) f&¥l ¢ € [0, 1] & for (f(c))? = (g(c))?
(AD)
Consider
h(x) = f(x) — g(n) Assume a<b
h(a)=*-g(@)>0
h(b)=f(b)-*<0
elseif a>b h(a) <0and h(b) > 0.
By intermediate value theorem = h(c)=0 ... (1)
(A) (f(c))? + 3f(c) = (g(c))* + 39(c)
(f(c)—9(c)) (f(c) +g(c) +3) =0
So there exist a'c': f(c) —g(c)
from (1).
Hence Aiis correct.
(D)  Similarly (f(c))? = (g(c))?
(f(c)—g(c)) (f(c) + g(c)) =0
= (D) is correct.
B & C are wrong as by counter eg
If f(x) = g(x) = A #0, then
B — A2+ L =212+ 3 is not possible.
C —> 32+ 3L =212+ is not possible.
GIRIIED
(})=f(x)-g(n) A a<b
h(a)=%-g(a)>0
h(b)=f(b)-*<0
3d: a>b h(a) < 0Tm h(b) > 0.
SIS HEHE UHT H = h(c)=0 .. 1)
(A) f2+3f=g?+ 3g
(f-g)(f+g+3)=0
3ra: a'c': f(c) — g(c) e ©
Okl
T AR B |

(
(
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D) S UDR (f(c))? = (9(c))?
(f(c)—9(c)) (f(c) +g(c)) =0
= (D) wE 8

B9 C aid & 71 SaTervr |

Ifg f(x) =g(x)=r=0dd

B —> A2+ =22+ 3\ {9q A §

C > 12+ 30 =)2+)99d &1 ©

43. Let M be a 2 x 2 symmetric matrix with integer entries. Then M is invertible if
(A) the first column of M is the transpose of the second row of M
(B) the second row of M is the transpose of first column of M
(C) M is a diagonal matrix with nonzero entries in the main diagonal
(D) the product of entries in the main diagonal of M is not the square of an integer

A1 fF 2 x 2 FEMAT MGE (symmetric matrix) M @& 91 37994 (elements) 9of& (integer) € | @@ M

gpaofa (invertible) B, afe
(A) M &1 g8al &1 M &1 S8 9fd &1 gRad (transpose) ® |
(B) M & gu<Y ufdd M & ugel ¥ &1 uRad 2 |

(C)M U fdavi amrefs (diagonal matrix) & o g1 fddol (main diagonal) @ 31999 YRR (non-zero) &

(D)M @& 7w fasol (main diagonal) @ 3ra@al &1 oA <l +ft qorie &1 af 78 2 |
Ans. (CD)

a b
Sol. M—bC

a
(A) {b} & [b c] are transpose.
a b
So =l isgiven = a=b=c
a a '
M= a a = [M[=0 Ais wrong.

a
(B) [bc] & {b} are transpose.

Soa=b=c B is wrong
a0
© M= 0 ¢ = |[M|=ac=0 Ciscorrect
ab
(D) M = b ¢ given ac = A2, D is correct

(C, D) are correct.
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b ¢

(A) E} aer [b c] aRad 3merE

EREETES

a=b=c B Te1d %
a 0
(C) M=, ¢ = IM|=ac=0 Cda g
ab
(D) M=|, .| givenac=2? D wal 8
(C,D) @&l & |
44. Let x,y and z be three vectors each of magnitude J2 and the angle between each pair of them is % .

If 2 is a nonzero vector perpendicularto x and y xz and b is a nonzero vector perpendicular to y and
zx X, then

(A) b=(bz)(Z—X) (B)a=(ay)y-2) (C) ab=—@ay)bz) (D)a=(@y)z-y)
A141 fo5 |l (vectors) X,y 1 zZ # UA® &1 gRAT 2 & AT UAE 79 (pair) & LT BT HI0] % =
I AT (non-zero) AT 3 AT % TN yxz & IFaq (perpendicular) 8 Td IR A9 p Al
y T zZx X @ AHddq &, a9
(A) b=(bz)(Z—X) (B)a=(ay)y-2) (C) ab=—ay)bz) (D)a=(@y)z-y)
Ans. (ABC)
sol. |X|=|y|=|Z|=v2

o= X
-3
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éz?&x(yxi)

Bzuyx(ix)?)

[
1
—
—
i
N
N—
<!
|
—_—
X
<
N—
N
N—

a=(y-2)
b=p(Z-x%)

Similarly g9 &R

a=(a.y)(y-z) = (B)
62:;{2—2@]
w=Db.z

-.6:(6.2)(24) = (A)
(A ab-(ay)(y-2).(0.y)(z-%) = (8.y)(b.2)(y2-yx-2+%2)= (4.y)(b.2)

=-@y)(z) = ©

45, From a point P(%,x,%), perpendiculars PQ and PR are drawn respectively onthe linesy=x,z=1andy
=—-x,z=-1.If Pis such that ZQPR is a right angle, then the possible value(s) of X is(are)
(A) V2 (B) 1 (C)-1 (D) -2

fag P(,0,0) | X@MRIT y=x,z=1dAT y =X, z=-1 TR STl T & (perpendicular) %A PQ 211 PR
g | afs ZQPR FHBI (right angle) 8, @1 A ®1(H) Sarfad @19 2(2)

(A) 2 (B) 1 (C)-1 (D) =42
Ans. (C)
Sol. Lineis

x-0 y-0 _z-0 _

11 1

Qo o, 1)

Direction ratio of PQ are
A—o, h—o, A—1
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Since PQ s perpendicular to (1)
: A—a+ti—o+0=0
r=o
Direction ratio of PQ are
0,0,2—1
Anotherline is

x-0 y-0 z+1
= =7 -0 = . (2)

R(-B,B,—1)

Direction ratio of PR are

AEPB, =P, A+ 1
Since PQis perpendicular to (ii)
: —L=P+A—-P=0

=0
. R(0,0,—1)
and Direction ratio of PQare &, A, A + 1
Since PQ L PR
0+0+32-1=0=>1=21=B,C
For . = 1 the point is on the line so it will be rejected.
= r=—1.

Hindi. a1

Qo o, 1)

PQ® & argurd
A—o, h—o, A—1

4f® PQ, (1) & oFdaq

: A—oti—a+0=0
r=o
PQ® & argurd
0,0, x—-1

3= T

0 y-0 1
XD Y22y )

-1 1 0

R(-B,B,—1)
PR & & argura
LB, A—B, A+ 1
4f® PQ, (i) & orvaq 8
: -L=B+r-p=0
B=0
R(0,0,—1)
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=
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PQ® s a/gurd A, 4, L+ 137
PQ L PR
0+0+3?2—1=0=1=+21=B,C

r==1.

Let M and N be two 3 x 3 matrices such that MN = NM. Further, if M = N2and M? = N#, then
(A) determinant of (M? + MN?2)is 0

(B) there is a 3 x 3 non-zero matrix U such that (M? + MN?)U is the zero matrix

(C) determinant of (M2 + MN?2) > 1
(D) for a 3 x 3 matrix U, if (M? + MN2?)U equals the zero matrix then U is the zero matrix

A f& |1 3 x 3 3ME (matrices) M @1 N 39 U&HR 2 f MN = NM 2 | af& M = N2dem M2 = N4&1, a1

(A) (M? + MN2) & ARG (determinant) &1 ATF I B |
(B) U& VT 3 x 3 YRR (non-zero) e U & R ford (M2 + MN2)U 20 3TE & |

(C) (M2 + MN?) & RO 719 > 1 B |

(D) 3 x 3 3mege U e forr (M2 + MN2)U 29 3MTgg B a1 U ) T ST STTegE 81 |
(AB)

MN =NM &M?-N*=0

(M=N»M+N?*=0
I
I I I
M-N>=0 M+N =0 IM + N°|
Not Possible M— N =0 M —N’|
L

=0
=0
|

In any case [M + N3 =0

IM? + MN?| = [M[ |[M + N?|
=0
(A) is correct

If |JA| =0 then AU = 0 will have « solution.
Thus (M? + MN?) U = 0 will have many 'U’

(B) is correct

Obvious wrong.

If AX=0 & |A] = 0 then X can be non zero.

(D) is wrong

MN = NMTem M2—-N*=0

(M=N)M+N? =0
|

I I I
M-N =0 M+N =0 IM+N?*=0
GHq 81 M—N?=%0 IM-N’|#0

|

|
o ff Rearfd & m+Nj =0
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(A) IM? + MN?[ = [M[ [M + N?|
=0
(A) Gl B

(B) af |Al =0T AU = 0 3= & T
3ra: (M2 + MN?) U = 0 SHYHR & 3= 'U' 817
(B) Wal g

(C) e Terd 2 |

(D) IfE AX =037R |A| = 0 Td X [T 8 Fhell B |
(D) TeTd B |

e
47. Let f: (0, ) > R be given by f(x) = J; t . Then

(A) f(x) is monotonically increasing on [1, ) (B) f(x) is monotonically decreasing on (0, 1)

1
(C) f(x) + f(;) =0, forall x € (0, ) (D) f(2¥) is an odd function of x on R

ol gt

HﬁTfﬁ?f:(O,w)%Rﬁﬁiﬁmf(x)={ t uRwig &1

(A) [1, ) TR f(x) Thfae a1 (monotonically increasing) 2 |
(B) (0, 1) W f(x) YdHfa B (monotonically increasing) & |

(C) =+t x € (0, ) B ford, f(x)+f£%) =0

(D) R ™R f(2¥), x &1 Y& fawd wed(odd function) & |

Ans. (ACD)
x [ ]
Sol.  f(x)= fe X J%
1/x
(gt
f'(X)= e [ Xj +ize[x+1j
X X
(gt
fi(x) = 2€ )
X
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(A) Forxe[1, ) f(x)>0 S0 (A) is correct.

(B) Obvious wrong.

(C) f(x) + f(1/x) = 1/Xe <+ ! —at
put t:1
X X 1
] dt P d
folla_ e
1/x 1/x P
(C)is correct
(D) Since f(x) =— f(%}
1
f(2X)=—f£2—X]
f(2¥) = —f(2)
odd.
(D) is correct
ACD is answer
X 1
-t ] dt
Hindi. f(x)= Ie[ JT
1/x
]
X+— 1
fix)= & ) +Le’[”§j
X x2
st
fi(x)= 2€ [ Xj
X
(A) For xe[1, ) f'> 0 I (A) T T |

e (B) Toid 2 |

©)f0)+f(1x)= [e " ! 5+ —

1/x J%
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o

folia f e

P

. 1
O ) =—f[;]

f(29) = f(ij
@)=-1| 5

f(2¥) = —f(2)
odd.
(D)w& T |
ACD W&l IR ¥ |

T T
48. Let f: (_EEJ — R be given by f(x) = (log(sec x + tanx))®. Then

(A) f(x) is an odd function (B) f(x) is a non-one function
(C) f(x) is an onto function (D) f(x) is an even function

A & f: (‘%%} — R T7&T f(x) = (log(sec x + tanx))*& gRT gR¥IYT far = & | a9

(A) f(x) faus (odd) BT 2 | (B) f(x) ThHa@! (non-one) Hel ¥ |
(C) f(x) 3meBTE® (onto) Hel 2 | (D) f(x) ¥ (even) B & |
Ans. (ABC)

Sol. (i) f(—x) =—f(x) so it is odd function

1
(i) f'(x) = 3(log(secx + tanx))? (

e 2;
secx + tan x) (secx tanx + sec®x) > 0

(iii) Range of f(x) isR

T
as ]{_E] = —
3)
f E = o
Hindi (i) f(—x) =—f(x) gafoIv I faus wed B

1
(i) f'(x) = 3(log(secx + tanx))? (

e 2;
secx + tan x) (secx tanx + sec®x) > 0
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iy  f(x) P IR RE|

— o0

Q0

49. A circle S passes through the point (0, 1) and is orthogonal to the circles (x — 1)2+ y2= 16 and

x2+y?2=1.Then
(A) radius of Sis 8
(C) centre of Siis (-7, 1)

(B) radius of Sis 7
(D) centre of Sis (-8, 1)

TH gd S g (0, 1) ¥ YORAT & AT Al (x — 1)+ y?= 16 Td x2 + y? = 1 & A=HINF (orthogonal) B, T

(A) S @ 31 (radius) 8 ©
(C)S & B (-7, 1) &

Ans. (BC)

Sol. Letthecirlce be
x2+y2+2gx+2fy+c=0
given circles
x2+y2—-2x—-15=0
x2+y2—-1=0
(1) & (2) are orthogonal

c-15
2

= —g+0=

c-1
2

= c=1&g=7

so the cirle is
x2+y2+14x +2fy+1=0

0+0=

(B) S @ f3r5ar 78
(D) S &1 B (-8, 1) &

it passes thrgouh

0,1) = 0+1+0+2f+1=0

f=-1

= X2+y?+14x -2y +1=0

Centre (-7, 1)
radius =7
Hindi. &1 & g
x2+y2+2gx+2fy+c=0
fr w99
x2+y2—-2x—-15=0
x2+y2—-1=0
(1) 3R (2) arfeas & |

c-15
2

= —g+0=

c-1
0+0=—5~
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= c=1&g=7
ESIEINCE R
X2+y2+ 14x + 2fy + 1=0 I8 ORI B |
0,1) = 0+1+0+2f+1=0
f=—1
= X2+y2+14x -2y +1=0
b= (-7,1)
=7

50. Leta e Randletf: R — R be given by f(x) = x®—5x + a. Then
(A) f(x) has three real roots if a > 4 (B) f(x) has only one real root if a> 4
(C) f(x) has three real roots ifa <-4 (D) f(x) has three real roots if —4 <a< 4

AMIfG a e RAAT f: R » R & gRT f(x) = x® — 5x + a yRwIfYa g | a9
(A)a>4 & forg f(x) & 9 arafas o (real; roots) £ |
(B)a>4 % oIy f(x) &1 dad b ar<fad 7ol B |

(C)a< -4 forg f(x) & N arafas Ia 2 |
(D)—4<a<4d ford f(x) & N IS T B |

Ans. (BD)
Sol. f(x)=x*-5x+a=0
x5—5x =-a
X(X4 - 5) =—a 1(0, 4)
x(X* = \5)x*+ \5)=-a —1
114 0 114
x(x — 5™)(x + 5%)(x2 + /5 ) = —a (1) /‘5 '
fi(x)=5x4—5=0
(0, -4)

(2 —1)(x2+1)=0
(x—=1)(x +1)(x2+ 1) =0

_—
—1 1

SECTION - 2 : (One Integer Value Correct Type)
QU - 2 : (T YUl A HEl UPR)
This section contains 10 questions. Each question, when worked out will result in one integer from
0to 9 (both inclusive).
39 @UE H10 W% 2 | TS U DI 81 B IR RV 0F 9 (SIH1 2nfier) & 91 &1 T quiieh /19 BT |

51. The slope of the tangent to the curve (y — x%)? = x(1 + x2)? at the point (1, 3) is

aw (curve) (y—x5)2=x(1+x2? & fdg (1, 3) TR WERAT (tangent) &1 TuTdl (slope) 2 |
Ans.  (8)
Sol. (y—x®?=x(1+x?)?

d
2(y — x5) (d—i—5x4] = (1 +x22+ 2x (1 + x2) 2x
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dx
dy 12
—~-5=__ =
dx 4 3
dy
dx =8

52. Let f: [0, 4n] — [0, =] be defined by f(x) = cos™ (cos x). The number of points x e [0, 4n] satisfying the

10-x is
10

equation f(x) =

10 -x

0 7

A1 f: [0, 4n] — [0, x], f(x) = cos™ (cos x) & gRT uR¥INT & | A9 [0, 4n] H THHIOT f(x) =

FgE B arel faegant @ wer 7|
Ans. (3)
Sol. f(x)=(sin™")x € [0, 4x]

10 —x X
&3 f(x)= TRLET
(0, ™)1
(O.N]
so, 3 solution. gafeIy 3 8
1-x
|- in(x—1 -x 1
53. The largest value of the non-negative integer a for which lim ax+§|n(x Jrafro_1 is
x>t x+sin(x—1)—-1 4

1-x
| ax+sin(x—1)+a)
& SERUTAS (non-negative) quliss a e forg fe Ixm{ i’:gi?)(()(_1;)_:a}1 :% | B, Al a H 31fe

THad d19 B |
Ans. (0)
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1-x
Sol. im —ax+'sm(x—1)+a 1% 1
x+sin(x-1)-1 4

x—1

lim
x—1

—ax+sin(x-1)+a e 1
X +sin(x—-1)-1 -

x—1

4

—ax+sin(x-1)+a e _l
(x—1)+sin(x—1) -

Hence lim {
putx=1+h,

. —ah +sinh TeytEh
lim{——m—
h—-0 | h+sinh

-a+1 1 1

> =§ or—E = a=0 or2

—ah +sinh

But at a=2, ————— tends to negative value
h + sinh

So correct Answerisa=10
However a = 2 may be accepted if this is not considered

1-x
—ax+sin(x-1N)+a |k _1
x+sin(x-1)-1 4

Hindi. lim

x—1

lim ) —@x+sin(x— 1)+a
x> x+sin(x—1)-1

. 1+4%
e I|m1 {—ax+sm(?(—1)+a} _1
> (x=1)+sin(x-1)

4
X=1+h, @9 W)
lim —ah +sinh TeytEh _ 1
h—-0 | h+sinh 4
gl B RAL =0 w2
2 2 2 — 2%

=2 —ah +sinh & 3 8
] a= W—h+sinh FHUMHD | R W B
gAfoT W& ST a=0

fiox ft a=2 el 3 9l ¥ R A 91 TE W
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54. Letf: R—>Randg:R — Rberespectively given by f(x) = |x| + 1 and g(x) = x> + 1. Define h: R - R by

max {f(x),g(x)} if x<0,
h(x) = The number of points at which h(x) is not differentiable is
min  {f(x),g(x)} if x>0.

A1 fF f: R > RTAT g: R —» R&HAI f(x) = x| + 1TAT g(x) = x2 + 1 g1 gR¥AT 8 | 71791 & W

ffread  {f(x),g(x)} IfE x <0,
h:R—>R, h(x)= gRT gRHIYT 8 | ST&T h(x) rada=y (differentiable)
= {f(x),g(x)} IE x>0.

T8 2, 97 fagan @) d B |
Ans. (3)

x+1 x=0

Sol. f(x)=|x]+1= {—x+1 x<0

gx)=x2=1

—10) | (10)

Number of Non-differential points 3. A LT B9 arel fagai @1 Fw= 3,

55. For a point P in the plane, let d (P) and d,(P) be the distance of the point P from the lines x —y = 0 and
x +y =0 respectively. The area of the region R consisting of all points P lying in the first quadrant of the

plane and satisfying 2 <d,(P) + d,(P) <4, is
e § Rerd A fawg P A X@refi x —y =0de0 x +y =0 B g %A d,(P) 71 d,(P) 8 | IfT &5 R
I 91 =gl P 941 § S Y| =qeifen (quadrant) § Rerd € dem 2<d,(P) + d,(P) <4 &1 A< &
2, 9 &9 R &1 &9% 2 |

Ans. (6)

Sol. letp(h, k)

, |k k],

|2 V2 |
= 2J2<|h—K +[h+K < 42
i h >k
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= 22 sx—y+x+y<g4f2 o V2 <x<2y2 N1
similarly when k > h J2 1

we have /2 <y <2./2

22
The required area = (24/2)? — (+/2)? =6.
7 p(h, k)
h-k N h+k <4
2< \/E \/5 =

- 2J2<|h—K +[h+K < 42

Ifg h>Kk

= 22 SX—y+x+y< 42 or
SAUBR k> h

el 2 <y <22

sfie a7%a = (242)% - (v/2)? =6.

Letn, <n,<n,<n,<n,be positivie integers such that n, + n, + n, + n, + n,= 20. Then the number of

such distinct arrangements (n,,n,, n,,n,, n,)is

e n,<n,<n,<n,<n, s 9BR S gAS QU P & {5 fIg n, +n,+n,+n, +n,=208 | 79 ¢4 A=
fo=arai (distinct arrangements) (n,, n,, n,, n,, n,) @ & TEAT € |
()
n,=n +t +1
n,=n,+t, +1
n,=n,+t +1
ng=n,+t +1
The given equation becomes
o5n, +4t +3t,+2t +1, =10 wheren, >1;t >0
n,=t,+1=>5t +4t +3t,+2t. +t,=5
t, = 1 will yield only 1 solution.
sot, =0,
4t, + 3t, + 2t, +t, = 5.
t, =0 =t,. there will be 3 solution
t, =0, t, =1 will yield 2 solution.
t, =1, t, must be zero 1 solution.
Hence in total there will be 7 solution.

Alternative :

n

>

1

N
w
S~

[@X4]

N = v A
W W INDNDNDNDNDDS
ABADMADMWWWS
(6 B> NN e) RN, I o) NG, BN >N ]
OO N N0 O =
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Hindi. n,=n +t +1

n,=n,+t, +1
n,=n,+t +1
ng=n,+t +1
& TS AHHR H
5n, +4t, + 3t, + 2t, + t, = 10
n,=t,+1=5t +4t +3t,+2t, +t,=5
t,=1®del 18 8|
sk t,=0,

4t + 3t, + 2t, + t, = 5.
t,=0=t,.a fog 3 &
t,=0,t,=1% fau 2 g
t,=1, t, 399 Y M S g 1 &4
I [l 7 BA

Alternative : J&feqd B

57.

Sol.

>

n,

N
w
S~

[@X4]

N = & v A
W W INDNDNDNDNDI
ABADADMOWOWWS
oo oo o3
o N0 N O =

2

1
The value of I4x3 {d—
0 dx

—~~
RN
|
x

2

2)5}dx is

1 2
et [ax d—(1—x2)5 dx T A §
dx®
0

@

Seln,>21;t,>0

=—12[[X2.(1—x2)5j1 —2Ix.(1—x2)5dX] = 12j2x(1—x2)5dx = —12Tt5dt = %(tﬁ); =2.
0 1

Alternative : J&feqd ol :

1 d?
3 235
I04x {d7(1—x ) }dx

d [d(1*-x*)° d
Tax ) =gy (501=x3) (=3%))

dx
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_ i 2\4
=—10 o (x(1-x9)
= —10[(1 — x2)* + x4(1 =x2)? (=2x)]

=[-10(1 = x2)%[1 — x2 - 8x?]
Hence Integral 31d: FHTRA

]
=—40I0X3(1—x2)3(1—9x2)dx Put x = sin 0 g4 W

n2 o . 1 . ;
=—4OI0 sin” Bcos’ 6d6 + 360 Iosin Bcos' 6 do

= _40. 1 2.6.4.2 + 360 4.26.4.2 e 143=2A
- 408642 12108642 ' CTEANS
- T
58. Let a,b and ¢ be three non-coplanar unit vectors such that the angle between every pair of them is 3
.. p2+2q2+r2
If axb+bx c=pa+qgb+rc, where p,qandr are scalars, then the value of T is

AT f% 3, b TAT ¢ T AT (non-coplanar) SHTS AR &, TFd IS ™ & AL HT BT % =

- - . . p2+2q2+r2
Ife axb+bx ¢ =pa+qgb+rc W&l p,q TaH r AW (scalars) 3, T e BT A B
Ans.  (4)
Sol. p3 +qgqp+ré =axb+bxc

Taking dot product with 3, p, ¢ we get

r
p+§+§—[abc] ...... (1)
%+q+%=0 ...... 2)
P,A9,,=

2+2+r [abc] ... (3)

(M&@)=p=r&q=-—p

p2 +2q2 +r? p2 +2p2 +p2
q2 = 2

=4 Ans.
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Hindi. p3 +qp+réd =axb+bxc

3, Db, ¢ P AU I} IH oF R

+E+L— b 1
p > 2—[a cl ... (1)
%+q+%=0 ...... 2)
%+%+r=[abc] ...... (3)

()R B)=p=r&qg=-p

2 2 2 2 2 2
+2q9° +r +2p° +
P 2 = P p2 P =4 Ans.
q
L b . . , .
59. Let a,b,c be positive integers such that a is an integer. If a,b,c are in geometric progression and the
a’+a—14
arithmetic mean of a,b,cis b + 2, then the value of Qi1 is
b
A1 f% a,b,c g9THS YUTi @ (positive integers) & a2 3@ quri® & | fE a,b,c UNTR #°f (geometric
: a’+a-14
progression) § & TAT a,b,c BT AR AT (arithmetic mean) b + 2 &, @ @A =
Ans. (4)
Sol. Letb=ar, c=ar?=rislIntegers
2
Also # =ar+2=>a+ar?=2ar+6
= afr—-1)2%=6 = r must be 2 and a = 6.
2
-14 36+6-14
Thus a-+a = - =4 Ans.

+1 7

Hindi. AMT b=ar,c =ar?=r qul& ¢ |

2
e #=ar+2:a+ar2=23r+6
= ar-12=6 = r, 2 87T 3k a = 6.
2
— a“+a-14 _ 36+6-14 — 4 Ans.
a+1 7
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60.

Sol.

Hindi.
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 MATHS ]

Let n = 2 be an integer. Take n distinct points on a circle and join each pair of points by a line 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

A1 {6 n>2 U QUiis € | U g R n fafd= fog AR 99 g3l & g% g™ &1 R@avs 4 Siis | 39

YETEvS] | ¥ IE fIg3ii (adjacent points) BT SIS+ dTel U NE@EUS B ATl dAT 3T NERITS] Bl

o1 3 & | afe ot g Aol Y@r@vel @Y G GH1E 2 dl nhl 919 ©

()

Number of adjacent lines = n

Number of line segment joining non-adjacent points is "C,—n.

nin—1)

Now, n=(”C2—n):2n=T:n=0,5

But n=>2.so0,n=5.
SR~ N3N P W=7 = n

ST 3= fag 81 8 Sl A arell Y@rgvel 1 w1 "C,— n.

n(n—1)
379, n=(”C2—n):2n=T:n=0,5

Wg N2 39, n = 5.
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Appropriate way of darkening the bubble for your answer to be evaluated :

S SR B P B g goAgel Bl Il PIA B SUFER AP :

——» The one and the only one acceptable
UFh AR dId U WHTd

Part darkening Answer will not
SINEZLIR I be evaluated

no marks, no

——> Darkening the rim ;
negative marks

R¥ &ra &= _
——>» Cancelling after darkening and & B —

darkening another bubble 1S 3w T8, P

FIAT F B G IS8 FT | FUMHE 3 Tel

0 00 00
000

@ ———> Attempt to Erase after darkening
BT B & 918 e

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

-1 : dg Sux @ fo gagen w=A &1 9 @1 SR IGdE IW D Fo I
RS P B 7= TS WA A B RS FIA A1 H A TAG B

4 N\
Figure-2 : Correct way of Bubbling your Roll Number on the ORS. (Example Roll Number : 5045231)

for3-2 : 3M.3MR.TA. (ORS.) W TS U] TR & 96 DI WA B Fal TRBT (SETERVT A TR : 5045231)

Name of the Candidate Roll Number
qemedt &1 AW A TR
| have read all instructions and shall abide | have verified all the information filled by
by them. the candidate.
¥ i faden &1 ug form & iR | <=1 uﬁ_m@ﬁmﬂﬁ@ﬂﬁa:asézﬁ
LY TS BRI /B | 1 Sita foran & |
Signature of the Candidate Signature of the Invigilator
qereft & excerR TRETH & ExleR
\. J
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