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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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8. DO NOTTAMPER WITH/MULTIPLE THE ORS OR THIS BOOKLET.
3N.3R.TH. (ORS) a1 39 YRaw #§ w-wy/faph 7 # |

9.  Onbreaking 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 gRABT P JeR dls & UTAR] PUAT Si19 of & ST T 60 U MR I8 IR Aoy Ed I U¢ S Fdhd T |
il @i & gR¥ d gy e @ e 9 ue |

B. Filling the right part of the ORS 3fIR.31IR.T{ (ORS) & IMT HFT Bl WRAT|

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

11. 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.
gFfREd a6 sllaRga. @ SR & JH 9F) W 801 Bie 39 JRAB IR BY Bl & F9[ o & 3R [fde dfe
R4 # QM09 EXIER o |

12. 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 |

13. 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)
AT M, A . AR Well S B 99 ALARGA. & HII 6 H T T @Hl H ded F W 3R A0 FKER P |
T A I N TEHN B R T ford | A TR B W P B A9 IJwU gAgal (BUBBLE) B 59 TRE H BTl
w6 Freel go W A e 99 S (G SereRy - fUsd gw R fRE-2)

C. Question Paper Format 935-93 &1 Urv4
The question paper consists of three parts (Physics, Chemistry and Mathematics). Each part consists
of three sections.
3 YU B o1 4 (v e, e e &R ) B R 9 @ N ws g

14. Section 1 contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and
(D) out of which ONE is correct.
s 14 10 9gfecd e €| & U3 4 IR b (A), (B), (C) 3R (D) & /¥ 4 te @&l B |

15. Section 2 contains 3 paragraphs each describing theory, experiment and data etc. Six questions
relate to three paragraphs with two questions on each paragraph. Each question pertaining to a partcular
passage should have only one correct answer among the four given choices (A), (B), (C) and (D).
gug 2 F Rygrl, T SR sffwsl anfd @1 qwiv el 3 ergeeE ¥ 9 orgwel ¥ Wdd B ged &, R 9 &
3T W I T & | fRl off e # & ue @ 9R fAwmed (A), (B), (C) @R (D) & R J dadt e & wd
gl

16. Section 3 contains 4 multiple choice questions. Each question has two lists (list-1: P, Q, Rand S;
List-2 : 1, 2, 3 and 4). The options for the correct match are provided as (A), (B), (C) and (D) out of
which ONLY ONE is correct.
s 34 4 qgfddeu uvH € | IS U H & GRE (91 : P, Q, R3R S; gA-2 : 1, 2, 3 3R 4) 2| 9@ e
& forg fasweg (A), (B), (C) 3R (D) & R & Baet v wel 2 |

D. Marking Scheme &< dro

17. For each question in Section 1, 2 and 3 you will be awarded 3 marks if you darken the bubble

corresponding to the correct answer and zero mark if no bubble is darkened. In all other cases, minus
one (— 1) mark will be awarded.

@us 1,2 3R 3P & U § dadl FEl IR dlel gogel DI Bl PR R 3 3iF 3R IS W1 gAgell Prefl el PR
W R (0) 3 e By S | o v Rerfadl § womea® T (— 1) 8id ye fmar S|
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PART -1: PHYSICS

SECTION-1 : (One one options correct Type)
This section contains 10 multiple choice questions. Each questions has four choices (A), (B), (C) and
(D) out of which Only ONE option is correct
oS — 1 : (Bdal TP Al fAdey UaR)
9 @Us ¥ 10 9gfddcd 9eH € | IS U9 H IR b (A),(B),(C) 3R (D) &, RH & Pact ga Tl 2 |

[ PHYSICS |

1. A glass capillary tube is of the shape of a truncated cone with an apex angle « so that its two ends have cross
sections of different radii. When dipped in water vertically, water rises in it to a height h, where the radius of its
cross section is b. If the surface tension of water is S, its density is p, and its contact angle with glass is 6, the
value of h will be (g is the acceleration due to gravity)

=1 g (truncated cone) &1 MG aTell B B Th B, fSTHa! 2 BIvT o 5, & 1T 37 RRT & AR HIe
@ g i B | BN B U # Ieda: M W B H U h SHAE T6 I TG B, el gHD AFIRT
FIc B 501 b E AT 9N F1 gso d9m@ (surface tension) S, B p TT B & AT $HST T2 HI0T 0 B T
h & 719 8 (g TSR R B)

h
28 28
——cos(6—a) ——cos(0+a)
) bpg ® brg
28 28
——cos(0—-a/2) ——cos(0+a/2)
(©) bpg (D) bpg

Ans. (D)

b o
Sol.  Using geometry STfAfet & Suaim & : == COS(G +E)

e

2S
Using Pressure method T8 faf &1 : P, — R *heg=P,

C

— h= 25 —§003(9+0c/2)

~ Repg "~ bpg
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1
A planet of radius R = 0 x (radius of Earth) has the same mass density as Earth. Scientists dig a well of

R
depth 5 on it and lower a wire of the same length and of linear mass density 10 kgm-"into it. If the wire is not

touching anywhere, the force applied at the top of the wire by a person holding it in place is (take the radius of
Earth =6 x 10° m and the acceleration due to gravity on Earth is 10 ms2)

gaéﬁaﬁwamm‘aﬂaznéwuga%ﬁwR:%x(qatﬁa%ﬁvm)%ﬁwﬁzﬁsﬂugﬁ%mm

T il Wiad B 3R 3 I+l 81 ofdls a1 107 kgm~' YR 91 g+ arell U AR STk ©, Sl G PI Hel
1 TRl 81 BRAT B | IR B ThSHR IARAN @1 & (o T Al §RT A1 17 9l B (STAFN AT ged
B 351 = 6 x 10° m TAT Gdl &1 Hfg W JHedrd R0 10 ms2)

(A)96 N (B)108N (C)120N (D) 150N

Ans. (B)

R
Given, R . = %ﬂh and

Mearth _ IVIPIanet _ Mearth
4R3 = Mplanet_ 103
§ planet

density, p= 7

3
gnRearth

GMpIanet _ GMe-102 _ GMe _ Gsurface of earth
glanet 103 -Rg 10R§ 10

gsurface of planet - R

| >

Gaepthof planet — Feurtace of planct (R) where x = distance from centre of planet

t X g x2 )
= |rdxg=| = =|— -
T= I XQKRJ— R{Z} =108 N
4R/5 4R/5

R
HINDI feaigsne, R __=—20 g

planet - 1 0

Mearth — IVIPIanet Mearth

4 = M Ianet_ 3
a nRzarth 3 Rglanet i 10

_ GMpIanet _ GMe-102 _ GMe _ Osurface of earth
g%zﬁmw_ Rglanet B 103.R§ _10R§ - 10

X

D, et o0 = e e e (E) TR Xx=TE D b= A G B

t X ¥ x2 )
= |rdxg=| = =|— -
T= I XQKRJ— R{Z} =108 N
4R/5 4R/5
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[ PHYSICS |

Charges Q, 2Q and 4Q are uniformly distributed in three dielectric solid spheres 1, 2 and 3 of radiiR/2, Rand
2R respectively, as shown in figure. If magnitudes of the electric fields at point P at a distance R from the
centre of spheres 1, 2 and 3 are E, E, and E, respectively, then

Her o 9 gwfy 7 9 wide (dielectric) Tl W, foa! oamy swHen: R/2, RTAT 2R 2, 37199 Q, 2Q @1
4Q FHH: FEM WU A fAaRa g | afe fag P, 1 9% el @ < ARG W 8, W Il 1, 27 3P BRI
fagra & @1 gfaror e E,, E, T2 E, 8 @

P P
R
2Q
Q
R/2

2R
Sphere 1 Sphere 2 Sphere 3
e 1 e 2 e 3
(AVE,>E,>E, (B)E,>E,>E, (C)E,>E,>E, (D)E,>E,>E,
Ans. (C)
KQ
SR
k(2Q) 2kQ
E2 R2 = E2 = R2
_ k(4Q)R _ kQ
&Ry T BT
E3 < E1 < E2

If .., is the wavelength of K X-ray line of copper (atomic number 29) and %.,, is the wavelength of the K X-ray
I|ne of molybdenum (atomlc number 42), then the ratio 2., /2, is close to

qid (IR HHID 29) B K X-fBor ¥ 1 aRireed o, %HQHHT%@W (TR HHTD 42) BT K X-fbRor @
B TR A, B, T AU A [, TTHT &

(A)1.99 (B) 2.14 (C)0.50 (D)0.48

Ans. (B)

Using Mosley's law, for K line :JG =a(z-b) where b=1

K Y@ & ford aeiel ffro| & Swam 4 )/, =a(z—b) @ b=1

1

oot D Ve o A29-1)
x T a(42 -1)
kmo

hou  A1x41 1681
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A wire, which passes through the hole is a small bead, is bent in the form of quarter of a circle. The wire is fixed
vertically on ground as shown in the figure. The bead is released from near the top of the wire and it slides
along the wire without friction. As the bead moves from A to B, the force it applies on the wire is

TP IR Sl U BIC A1 & Hqed § Rerd &g 4 Okl 8, B U aqAie ga & 3wy J1$T 71 & | IR Bl 9fA
R FHed de H Reyd fan a8 S frm | Swian T 2 | AR Bl AR & S RN A BIsl o g, ey 98 ar
@ gfew o fdl advr & TRebam 2 | 519 AR AR B T% Wbl 8, T9 59 §R1 AR W o 1l 96 ©

A

S

. B
A) always radially outwards
B) always radially inwards
C) radially outwards initially and radially inwards later
D) radially inwards initially and radially outwards later.

A) gen o faen 9 afeddl (radially outwards)

B) &¥en a1 =T Hl (radially inwards)

C) ur™ # 3y faen 4 afeqwdl acaeer oy fawn 9 sl
D) UR™ H 3oy faen # gl acuwend oy fawn 9 afzgw

~ o~ o~ o~ o~ o~ o~ o~

Ans. (D)
: . 1
Using conservation of energy : mgR (1- cost) = > mv?2

mv2

R

Radial force Equ": mgcost —N =

2

= N =mgcosd — =mg (3 cosH—2)

N (Normal on bead by wire)

\

2
Normal act radially outward on bead if cost > 3

2
Normal radially inward on bead if cos 6 < 3

.. Normal on ring is opposite to reaction on bead.
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. 1
HINDI: o1 =677 | : mgR (1- cosf) = > mv?2
mv?
2 9 FH0T © mgeosd —N = =
V2
= N =mgcosd — =mg (3 cosH—2)
N (Normal on bead by wire)
v
0 mg
2
ﬁﬁwmﬁwwaﬁaﬁ?ﬁmaﬁcoswg
2
ﬂﬁrwaﬁﬂwﬁmwaﬁaﬁqﬁmaﬁcoswg
- A R ufaforar ger wR aifers & fauda ®
6. A metal surface is illuminated by light of two different wavelengths 248 nm and 310 nm. The maximum speeds

of the photoelectrons corresponding to these wavelengths are u, and u,, respectively. If the ratiou, :u,=2:1

and hc = 1240 eV nm, the work function of the metal is nearly

Bl &g 1 U ATE BT ATl TR Q&b 248 nm T1 310 nm H T<TE a1 -1 8 | 39 TRI—< &l &
(corresponding) e dTel UehTeT Seragivi (photoelectrons) @1 31 Tfd A u, TAT u, B | AfX U

u,:u,=2:13dAhc=1240 eV nm &, 9 &1 BT BRI Held A9 8
(A)3.7 eV (B)3.2eV (C)2.8eV (D)2.5eV
Ans. (A
Sol. 248nm = 1240/248ev=>5ev
310nm = 1240/310ev=4ev

KE; _4_ Sev-W
KE, 1 4ev-W
=>16-4W=8S-W
=>1=3W

11
=W=

3 =3.67ev = 3.7ev
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7. Atennis ball is dropped on a horizontal smooth surface. It bounces back to its original position after hitting the

surface. The force on the ball during the collision is proportional to the length of compression of the ball. Which
one of the following sketches describes the variation of its kinetic energy K with time t most appropriately ?

The figures are only illustrative and not to the scale.

T <fRT BI 31T BT U TS R dcds W) RRI ST 8 | 8 908 W ThRA & T Y- 30 Jol WIH W
Uga S © | FeE (collision) & SRM, I W oW dTell e SHH! AUSH odlg & Jgpargurd & | =1 3§ § dren
G, It D A1 g B TS SHoll K$ gRaa+ & Faifde Sfad wu 3 uefdia oxar 2 | (73 dad aisfas

2 R W10 & %Y & T) |

7' N 7' N

(€) (D)

v
v

Sol. (Before t

collision) l,

1 242
K = —mg“t
5 g

K o« t2 : parabolic graph

then during collision kinetic energy first decreases to elastic potential energy and then increases.

Most appropriate graph is B.

Hindi =0,

(caahR t
& TE) l

1 242
K = —mg“t
5 g

Ko t2 L URAAYTDIX IR

Tg TFHR B IR IS Holl Ugal T JIRY RIS Soft 97 T a9 T1fast SHoil geifl | Jea el 3IRE B

gl
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8. During an experiment with a metre bridge, the galvanometer shows a null point when the joceky is pressed at
40.0 cm using a standard resistance of 90 (2, as shown in the figure. The least count of the scale used in the
meter bridge is 1 mm. The unknown resistance is :

& A 6191 | 90 Q & A1 UfCRIY & A1 Y YART Hxd §9Y, 99 Sifd] dl IR & 9 R 9 40.0cm W
ST ST 8, 99 freg=idier W Y e yefRia giar g, o o 4 fagman 1 8 | Mex A9 § uygh U4 @
e (least count) 1 m.m. & | 3T=TTd UfORIY &1 A9 & ¢

R 90 O
0 BT e

| & ad
40.0 cm
(A) 60+0.150 (B) 135+0.562 (C) 60+ 0.250 (D) 135 +0.230
Ans. (C)
Sol.  For balanced meter bridge ¥g Sga & ford

X__t
R~ (100-7¢)

X 90
— = — X =600
20 0 = 60

et
X=R oo _1)

AX_AC AL 01 01
X ¢ 100-¢ 40 60
AX =0.25

so 31 X=(60+ 0.25) Q2

9. Parallel rays of light of intensity I = 912 Wm= are incident on a spherical balck body kept in surroundings of
temperature 300 K. Take Stefan-Biltzmann constant ¢ = 5.7 x 10°® Wm 2 K* and assume that the energy
exchange with the surroundings is only through radiation. Th final steady state temperature of the black body
is close to:

T TATHR FHWTehT(black body) B 300 K ITIHT dTel ITTaRvT F @M 107 & | 39 W UHY & FHR e, foras
AgdT 1= 912 Wm2 8, 31afird € | 1% dices(dH Fadid o = 5.7 x 108 Wm 2 K= &1 719 R I8 A §U
fb o1l &1 arar yaT R fafdror gR1 €1 €1 Y81 &, PIUTHT DT AT raReAT H ATIH AT &

(A) 330 K (B) 660 K (C)990 K (D) 1550 K

Ans. (A)
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[ PHYSICS |

In steady state Y} araRen H

InR? = 5(T* - Ty ) 4nR?

= I=c(T*=T¢)4

= T+—T¢ =40x10°
- T4—81x10° = 40 x10°
- T4=121 x108

= T ~ 330K

A point source S is placed at the bottom of a transparent block of height 10 mm and refractive index 2.72. Itis
immersed in a lower refractive index liquid as shown in the figure. It is found that the light emerging from the
block to the liquid forms a circular bright spot of diameter 11.54 mm on the top of the block. The refractive index

of the liquid is

4—

'
'
¢

—— Liquid

— Block

S

TS fa=g Ut |Id (S) Th 10 mm TS dTel UREEt [ed @t el Jag W @1 T/ B | [ed H udaid 2.72
2| T Pl U $H¥ fUIcFID dlel &9 H a1 Sl &, A1 o3 § =071 1 & | e A FpeAdx g9 H S
AT T, b I HUR Fd8 R 11.54 mm 279 HT UH 41 gi(spot) IAT B | 9 BT fUdd b o -

«t— &d
T
s —
S
(A)1.21 (B) 1.30 (C)1.36
Ans. (C)
I
e——
n, r h i| E
= = T— o '
Ng /r2+h2 ic:h
" 272 :
= Ne = Vr2 +n? .
5.77
- 272 =
1154 1.36
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SECTION-2 : Comprehension Type (Only One options correct)
QoS - 2 : ITWVT IPR (B & fAdded Ae)

This section contains 3 paragraphs, each describing theory, experiments, data etc. Six questions
relate to the three paragraphs with two questions on each paragraph. Each question has only one
correct answer among the four given options (A), (B), (C) and (D)

39 Tvs 4 fagial, T oiR offesl onfe @1 aeri+ aTel 3 sgede © | S g=al ¥ §aied IR ged &, o
¥ W e W a1 ¥y T | frell ft orgeee # & WA @ AR faweu (A), (B), (C)3MR (D) €, 7 | daat t
& wE e

Paragraph For Questions 11 to 12
weE d@& 11 3R 12 & fog srg=ue

The figure shows a circular loop of radius a with two long parallel wires (hnumbered 1 and 2) all inthe plane of
the paper. The distance of each wire from the centre of the loop is d. The loop and the wires are carrying the
same current I. The current in the loop is in the counterclockwise direction if seen from above.

s # g9y M a 3 arell g 9T (loop) T 1 |WATR AR 3ifdhd 1 dn2aHl g & da § 2 | &l dR
FAURI S &8 & b= d d TR 2| FAI 91T qAT GF1 IRI H THEAN GRT LYaTd 8 | R F @ R A

91 H gRT B e amrad g |
Q S
d . d
Wire 1 @ Wire 2
R 1 qr 2
P 'R
1. When d ~ abut wires are not touching the loop, it is found that the net magnetic filed on the axis of the loop

is zero at a height h above the loop. In that case

(A) current in wire 1 and wire 2 is the direction PQ and RS, respectivelyand h ~ a

(B) current in wire 1 and wire 2 is the direction PQ and SR, respectivelyandh ~ a

(C) currentin wire 1 and wire 2 is the direction PQ and SR, respectivelyandh ~ 1.2 a
(D) current in wire 1 and wire 2 is the direction PQ and RS, resepectivelyandh ~ 1.2a

T4 d ~ a i aR e &7 el T8 R @ T q9 g U & 318 W h A W uRem g & g e
P Rerfey #

(A) TR 1T AR 2 ¥ IRT B &2 HA: PQAAMRS T 3R h » a

(B) IR 1 QT AR 2 ¥ RT &I e % PQAASRE 3R h » a

(C) TR 17T IR 2H ORI B! &2 Hae: PQAATSRE 3Rh ~ 1.2a

(D) AR 1T IR 2 ¥ g7 a1 f&enm wwer PQden RS2 3fRh ~ 1.2a
Ans. (C)

Q

Q
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Sol. By =B duetoring
B, =B due to wire - 1 |
B, =B due to wire -2 !
| itudes B, = B, = 22" o
n magnitudes B, =B, = —— 5
wola N —
Resultant of B, and B, = 2B, coso = n0r2 1 a 2
2uqlra’
B, = “0_3
4rr
For zero magnetic field at P
pola B 2polna’
w? T 4
= h=~1.2a
Hindi B =B d¢fd & BRI
B, =B X -2 BRI r th
) 1 ',' . ‘\‘
oRemT # B, = B, =+ K ; .
e - T N—
1 2
pola —2
B, @211 B, &1 uRRumei= 2B, cosd = 2
2uglra’
B, = “0_3
4rr
PWR I gEdI &9 & forg
pola B 2polna’
w? T 4
= h=~1.2a
12. Consider d >> a, and the loop is rotated about its diameter parallel to the wires by 30° from the paosition shown

in the figure. If the currents in the wires are in the opposite directions, the torque on the loop at its new position
will be (assume that the net field due to the wires is constant over the loop)

A Y d >>a T1 Uret B o § fQxars 18 srawe 9 dRi & =R J1 el & A & UiRd: 30° 9 gAr

ST B | Afe aRi # fega g @ fawn ve g@v & fAud fawm F 2 A urer oo T3 oraRen § S99 R & dTell 9

3mgvt (torque) BT (W14 N1 s IRT & BIRYT it urer W= gragatd &5 Rer 2 1)

nol2a?
d

Ans. (B)

uol2a? © VBugl%a? ) V3 1282

) 2d d 2d

(B)
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L o ) Kol
Sol.  Magnetic field at mid point of two wires = H@)
Magnetic moment of loop = 1552
Torque on loop = M B sin 150°
uolzaz
2d

aﬁaﬁzﬁqwfﬁgwgwaﬁuaa:i—i@
U R FEHI MM = 72
U W g = M B sin 150°

uol2a?
2d

Paragraph For Questions 13 to 14

weE | 13 3R 14 & fog g8
In the figure a container is shown to have a movable (without friction) piston on top. The container and the
piston are all made of perfectly insulating material allowing no heat transfer between outside and inside the
container. The container is divided into two compartments by arigid partition made of a thermally conducting
material that allows slow transfer of heat. The lower compartment of the container is filled with 2 moles of an
ideal monatomic gas at 700 K and the upper compartment is filled with 2 moles of an ideal diatomic gas at 400

3 5
K. The heat capacities per mole of an ideal monatomic gas are C, = > R,C.= > R, and those for an ideal

. . 5 7
diatomic gas are C,, = ER’ C.= ER'
o # fegTe 10 s § SR B IR Uh gYURRT It fOeT o B | U den ke et arg sraRieh uered & fAfia
&, TR UT3 & 3R T 91ER Soll Pl AT Y&l T4d 781 & | UT Bl U H1 =Tetds gatel A & gY 56 fauroid
Ueel gRT &I 9N # dfel 71 ® Ry 1 &1 &flv7 Yarg i9d 2 | UTF &1 fFrael 91T Ud e Udh. mRArfdd
(monatomic) 3’9 & 2 At ¥, fS=FeT A9 700 KB, | 9R1 8371 & | UTH &1 W 91T U fgwRAmifds I99 (diatomic)
@ 291d 4, T aoe 400 K 8, 9 9R1 g7 & | 19 31 Ui o1 g1Rar seel ve—uRAmifas 19 & foy

3 5 5 7 s
@ C, = 5 R C.= 5 R qer areel fguramorfae 19 & forg wmHen: CV=ER,CP=ER%|
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13. Consider the partition to be rigidly fixed so that it does not move. When equilibrium is achieved, the final

temperature of the gases will be :

If fAMTST® U U A godl ¥ Sl 8, 79 Arirael H 3 U= AAT B 31~ a9 8 |

(A) 550 K (B) 525 K (C)513K (D)490K

Ans. (D)
Sol.  Letfinal temperature of gasesis T

3
Heat rejected by gas in lower compartment (n\C AT) = 2x ER(?OO -T)
. . 7
Heat received by gas in above compartment (nC_AT) = 2x ER(T -400)
Equating above
2100-3T=7T-2800
= T=490K
HET T 61 3ifaH I9H= TR
. 3
fAreret 9T A 99 g1 @rf 18 S (nC AT) = ZXER(700—T)
. 7
S 9T H NG gRT @I H1 (nCAT) = ZXER(T —400)
T BT RER B W
2100-3T=7T-2800

= T=490K

14. Now consider the partition to be free to move without friction so that the pressure of gases in both compart-

ments is the same. Then total work done by the gases till the time they achieve equilibrium will be :
3F A oy & fawrees geadt avurd Ifd & forg wad= 2, e Q4 9ril 9 19 &1 <99 99 & | 91 g™

ARG § UgFH qa AT T el B B |
(A)250 R (B)200 R (C)100R (D)-100R

Ans. (D)

Sol. AW, +AU, =AQ,
AW, + AU, = AQ,

AQ,+AQ,=0

7 5

—R(T- = =R -

5 (T -400) 5 (700-T)

_ 6300

= T T =525K
So a1 AW, + AW, =2 . R. (525 -400) + 2R(525 — 700)
= +250R-350 R

=—-100R
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Paragraph for Question 15 to 16

wes | 15 X 16 & fog srgess
A spray gun is shown in the figure where a piston pushes air out of a nozzle. A thin tube of uniform cross
section is connected to the nozzle. The other end of the tube is in a small liquid container. As the piston
pushes air through the nozzle, the liquid from the container rises into the nozzle and is sprayed out. For the
spray gun shown, the radii of the piston and the nozzle are 20 mm and 1mm respectively. The upper end of the
container is open to the atmosphere.
oz 3 fRwrg 12 e # va e arg 31 U& g (nozzle) §NT TeR gaeid] § | a9 & FHIN UHdHI TguRel
BT Al TTell el o B | Toll BT G-I RRT 99 F "R TS B UF § 2 | 99 e arg &l 99 A 9reR gaofd!
8, T9 U H §T SSH I H M I & | 3R [ER B ©U H qreR Ferdn ¥ | fory W fawars 18 fger 7§ faed
qe g &I AT e 20mm T 1 mm B | U &1 FULI |9F ardrERvT (atmosphere) § el 2 |

)

15. If the piston is pushed at a speed of 5Smms™", the air comes out of the nozzle with a speed of
e BI5Mms & Y A gdHe W g F e el IR Bl M B |
(A) 0.1ms™ (B) 1ms™ (C)2ms™ (D) 8ms™
Ans. (C)
Sol. A V. =A)V, A =400A,
400 (5% 10°) =V, = (C)
16. If the density of airis p, and that of the liquid p ,, then for a given piston speed the rate (volume per unit time)

at which the liquid is sprayed will be proportional to
ary TFAT TG BT B B p, AR p, A | A BT Teb 2 et & = b1 W) &R (AT Ul q9) I GER
B B | 98 &R T Y W e § 9 f5dd srgwergurh § ?

£

Pa P
(A) o, (B) \Par; (®) P D)p,

Ans. (A)
Sol. Pressure at A and B will be same
A TAT B R T FHIF BT

1 1
Po —2PaVa =Py —5pVi —psgh

_ [Pa
v, = |“2v

Pe

—2gh

a
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SECTION-3 : Matching List Tpype (Only One options correct)
This section contains four questions, each having two matching lists. Choices for the correct
combination of elements from List-l and List-ll are given as options (A), (B), (C) and (D) out of which
one is correct

Qus -3 A GAl TBR (Pad U fawen wdh)
9 @US ¥ 4 9gfddhed U B | IS U | a1 gHed iRl B | gieRi & fou @i @ fawe (A), (B), (C) iR (D)
g R & $aa w98 B

17. A person in alift is holding a water jar, which has a small hole at the lower end of its side. When the lift is at
rest, the water jet coming out of the hole hits the floor of the lift at a distance d of 1.2 m from the person. In the
following, state of the lift's motion is given in List - | and the distance where the water jet hits the floor of the lift
is given in List - Il. Match the statements from List - | with those in List- || and select the correct answer using
the code given below the lists.

List -l List -ll
P. Lift is accelerating vertically up. 1. d=12m
Q. Lift is accelerating vertically down 2. d>1.2m

with an accelerating less than the
gravitational acceleration.

R. List is moving vertically up with constant 3. d<12m

Speed
S. Lift is falling freely. 4. No water leaks out of the jar
Code:

(A) P-2,Q-3,R-2,S-4
(B) P-2,Q-3, R-1,S-4
(C) P-1,Q-1,R-1,S-4
(D) P-2, Q-3, R-1, S-1

T I STl | R U UTF oo forde el B | U3 &) 915S & el da # U g 2 | 919 forde farmra=en
H 2, 79 g | 97ER 1 9Tt i & gRT AT & 1.2m, R d fove & w3 W= AR 2 | forme @ wifa o fafery
araRen A -1 & TE B, AT 98 A SE A B gRT B W AR 7 G-I H D 7 | g2l B, G2 -1 gEferd
HIFTY Tl Gierii & A 3T MY SIS &1 TN IR Tl IR g

= -l = -l
P. forre SR o feen % @Ra wifa & 1. d=12m
Tiferefier B |
Q. forre @Ra @ifa & i @) ok e 2. d>1.2m
T 3R IS @R BT A THeART @RI
S
R. foTde SR DI MR THHAHE ATl o
T B 3. d<1.2m
S. fore wads wu A iR & 2| 4, T3 | Siel 98} T8l ST |
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DS :
(A) P-2,Q-3, R-2, S-4
(B) P-2,Q-3,R-1,5-4
(C) P-1,Q-1,R-1,S-4
(D) P-2, Q-3, R-1, S-1
Ans. (C)
Sol.  Match the column i &1 Al BIfSTY
When lift is at rest: 519 feftre favrHTaRen 4 © |

=\2gh,
¢2Q\

«[2gh,[2h, = d=[4hp,
9

P) 9.+>9 d=,4hh, =12m
Q) 9.+<9 d= ,4h;h, =1.2m

(R) 9.=9 d=.,4hh, =12m

(S) g,=0 No water leaks out of the jar. TR & TS U 9TeX &1 i

Ans. () P—1 Q-1 R-1 S4

18. Four charge Q,,Q,,Q,, and Q,,of same magnitude are fixed along the x axis at x = —2a —a, +a and +2a,
respectively. A positive charge q is placed on the positive y axis at a distance b > 0. Four options of the signs
of these charges are given in List-I . The direction of the forces on the charge qis given in List- Il Match List-

1 with List-1l and select the correct answer using the code given below the lists.

q (0, b)

Q Q Q, Q4

(-2a,0) (-a,0) (+a,0) (+2a,0)

List-l List-ll
P. Q,,Q,.Q,, Q,, all positive 1. +X
Q. Q,,Q, positive Q,,Q, negative 2. —X
R. Q,,Q, positive Q,, Q, negative 3. +y
S. Q,,Q, positive Q,, Q, negative 4, -y
Code:
(A)P-3, -1, R-4,5-2 (B) P-4, Q-2, R-3, S-1
(C)P-3,Q-1,R-2,S-4 (D)P-4,Q-2,R-1,8-3
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AR AU Q,,Q,,Q,, T Q,,FHTHT HF THF 8, x 38T & Hfae HHL: X =—2a, —a, +aqAql +2a W W ¢ | Tb
3 gAY q, + y 31T W b > 0T TR T B | 7MW & I8 (sign) & IR fdded gAI-15 Ay | amaer q W
T a1l Jell B faen A=l 6 & T g | G- 1 G-l | gAfer I den e & - Q1 3rs &1

IRd Fel f[Awed g
q (0, b)
Q Q  Q o
(—2a,0) (—a,0) (+a,0) (+2a,0)

A1 T -l
P. Q,Q,Q, Q, &l &= 8 | 1. +x
Q. Q,.Q, T & Q,,Q, O ¢ | 2. —x
R. Q,,Q, g1 & Q,, Q,F0MIY & | 3. +y
S. Q,,Q, g1 £Q,, Q, UMY & | 4. -y
IS :
(A) P-3,Q-1,R-4,5-2 (B) P-4, Q-2, R-3, S-1
(C)P-3,Q-1,R-2,S5-4 (D)P-4,Q-2,R-1,S-3
Ans. (A)
(P)

+Q" +é +b :I-Q

Component of forces along x-axis will vanish. Net force along +ve y-axis

x-31&1 & IFfA gl b TP R 8l ST | 37T: ol del FHD y- 31&l B rfe BT

«Q +Q Q. _-Q

Component of forces along y-axis will vanish. Net force along +ve x-axis

y-31eT & IfT el B Heh PR B SR | 37 ol ol gD X- 318 B AFfaw B
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(R)

+Q  -Q Q@ +Q
Component of forces along x-axis will vanish. Net force along -ve y-axis.
X-31&1 & AW gl b °ch R B ST | 37c: ol del ROMAD Y- 3f&T & Az B

F

(S)

+Q  -Q +Q  -Q
Component of forces along y-axis will vanish. Net force along -ve x-axis.
y-31eT & IAfT gl B Heh PR B SR | 37 ol gl RUNHD X- 318 B e 8IM
Ans. (A)P—3,0—1,R—4, S—=2

19. Four combinations of two thin lenses are given in List-1. The radius of curvature of all curved surface isr and the

refractive index of all lenses is 1.5. Match lens combinations in List-1 with their focal length in List-1l and select
the correct answer using the code given below the lists.

J1 Udel oAl & AR FAO GA-l 3 QU B | IS of & i U8 B ashdl o1 rde iuadid (ri) 1.5 |
-1 7 A= o173 e Qg & don gAl-1l 3§ 99 Bied 8 &1 g8 2 | G-l B G-Il | gAfera Sifie e
GRRIT & e Ry Y s B wT wRd T IR gAY

List-l List-ll
-l = -l
P. (X) 1 2r
Q. ﬂ 2 /2
R. QI 3 -
. ([ .
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(A)P-1,Q-2, R-3,5-4
(C)P-4-,Q-1, R2,S-3

Ans. (B)

1

Sol. (P) O -
T
= feq

1

@ > 2=
N -

1

®) I - =
Iﬂ -
Ans. (B) P2 Q-4

| N

(B) P-2, Q-4, R-3, S-1
(D)P-2,Q-1, R-3, S-4

= f=r
T
= eq—E
= f=2r
= =r
eq
f==2r
= =—r
eq
= f =2r
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20. Ablock of mass m, =1 kg another mass m, =2 kg, are placed together (see figure) on aninclined plane with
angle of inclination 0. Various values of 0 are given in List |. The coefficient of friction between the block m, and
the plane is always zero. The coefficient of static and dynamic friction between the block m, and the plane are
equal to p =0.3. In List Il expression for the friction on block m, given. Match the correct expression of the
friction in List Il with the angles given in List |, and choose the correct option. The acceleration due to gravity
is denoted by g.

[Useful information : tan(5.5°) ~ 0.1 ; tan (11.5°) = 0.2 ; tan(16.5° =~ 0.3)]

Teh ST Tl U, fSTAeT ST D101 0 &, FeqH= m, = 1 kg T T&HME m,=2kg & a1 TS AU H PR G
TG | (1 o form # fezamen @) wior 0 @ fafr= A g2 19 Ry 0 R | W m,dn onea adt @ e wdoy
TS AT YA B | TS m, AT 3790 T b a1 WA o 71fres avvr orie p= 0.3 99 8 | gl [ 9 @8 m,
R S dTel TN 9 & Foidh QU B | g |1 ¥ gafora SIS qen gl & W g g Sror o1 g wke w8
IR Y | TR T@ROT g | 2ifhd T |

[smaea® 3iiws : tan(5.5°) ~ 0.1 ; tan (11.5°) ~ 0.2 ; tan(16.5° ~ 0.3)]

List-I List-Il
-l -l
P. 6=>5° 1. m,g sin 0
Q. 0=10° 2. (m,+m,)gsin®
R. 0 =15° 3. pm.g cos 0
4.

S. 6 =20°
Code:
(A)P-1,Q-1,R-1,S-3
(B) P-2,@-2,R-2,S-3
(C)P-2,Q-2,R-2,S-4
(D) P-2,Q-2,R-3,S-3

p(m, + m,)g cos 0

Ans. (D)
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[ PHYSICS |

Sol.  Block will not slip if

(m, +m,)gsind <pm,g cosd

3
3 sinb < (ﬁj (2) cosb

o< =

(P)o6=5° friction is static f=(m, +m,)g sind

(Qoe=10° friction is static f=(m, +m,)g sind

(R)6=15° friction is kinetic f=pum_g cosd

(S) 6 =20° friction is kinetic f=pum_g cosd
Ans. (D) P2 Q-2 R3 S-3

<t =81 fhger afe

(m, +m,)gsind <pm,g cosd

3
3 sind < [ﬁ) (2) cosb

;= [Ems]

tand <

(P)o=5° Wfae oy f=(m, +m,)gsino
(Q)0=10° Wfae oy f=(m, +m,)gsino
(R)6=15° Tfaas ey f=pm,g cosd
(S)6=20° RIGERCE f=pm,g cosd

Ans. ®) P2 Q-2 R3 S-3
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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 : (Only One option correct Type)
oS — 1 : (Bdal TP Al fAdey UapR)
This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and
(D) out of which ONLY ONE is correct.
39 @vs 4 10 ggfdded wed § | TS 9e9 ¥ °R fawed (A), (B), (C) 3R (D) &, fo7¥ & $aa td w8l Bl

21. Assuming 2s-2p mixing is NOT operative, the paramagnetic species among the following is :
Jg AT gU T 2s-2p &1 fHs01 fhard{l (operative) FE1 8, 791 H arggwa1a (paramagnetic) 3/add
(species) ® :
(A)Be, (B) B, (C)C, (D)N,

Ans. (C)

Sol. If 2s-2p mixing is not operative, the increasing order of Molecular orbitals will be :

2 TEZP;
c1s?, 6¥18?, 6282, 6*2s?, o 2P 1
n2p,
Considering this Be, & B, become diamagnetic, so does N,. Only C, would be paramagnatic with
electronic configuration as above

g I 2s-2p fAsror fpanfraa =€) |11 8, A1 snuifas weTd! &1 IRIE % o 81 -

n2p:,}

2
c1s?, 6¥18?, 6282, 6*2s?, o 2P {anl

Be,d B, Ufg=a1d &, TA1 €1 N, & W1 8IAT1 8 | I SWIH goidgii+1d [ & F1el C,AFI=d g Bl |

22. For the process
H,O(¢) - H,0(q)
at T =100 °C and 1 atmosphere pressure, the correct choice is :
(A)AS, > 0and AS | s> 0 (B)AS, > 0and AS | e <O
(C)AS, o <0andAS_ >0 (D) AS, o <0and AS_| e
| T =100 °C Tl 1 agaseid a1d R YHH H,0(¢) - H,0(g) & oy w8l faden & :
(A)AS_ . >03RAS . >0 (B)AS_ . >03RAS . <0
(C)AS, ,<O03IRAS . >0 (D)AS, <03 AS . <0
Ans. (B)

Sol. ForH,O(¢) > H,0(g) at T = 100°C, 1atm
equilibrium exists. .. AG=0, AH-TAS=0
AH =TAS > 0 for system, since evaporation is endothermic

_ Qsurr

surrounding - Tsurr

- (AS) >0, also (AS)

system

Heat gained by system = heat lost by surroundings
" Qg <0..(AS),,, <0

surr.
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_ Qoo

5 (AS)_ >0, 9 & (AS) . = Torin

T ERT UT ST = gRAYT gRT g1fid oA

qqﬁ%m <0 (As)qﬁé‘a <0

23. For the elementary reaction M - N, the rate of disappearance of M increases by a factor of 8 upon
doubling the concentration of M. The order of the reaction with respect to M is :
A IHfshar M — N & forg, M & 15 a1 &1 I+ &1 'R M @1 faaios SR (rate of disappearance) 8 T[T

gg STt 2 | M & |rvet rfafspar &) dife (order of the reaction) ® |

(A)4 (B)3 (C)2 (D) 1
Ans. (B)
So. M——N

r =K [MJ

as [M] is doubled, rate increases by a factor of 8.
i.e. 8 r=K[2MJ
= 8=(2)
Xx=3
So. M—> N
r =K [MJ
[M] ST B &1 &% & Ui § 8 9 gfg &1 el 2 |
AT 8r=K[2M]

= 8=(2)
x=3
24, For the identification of $-naphthol using dye test, it is necesary to use :
(A) dichloromethane solution of 3-naphthol. (B) acidic solution of $-naphthol.
(C) neutral solution of B-naphthol. (D) alkaline solution of B-naphthol.
TS I H B-AUATA P YA & oI YA HIAT 3Ma9TqP ® -
(A) B-9ATH BT STZFARNITHAA g+ (B) B-ATTA &1 3reirg faerad
(C) p-AwITal &1 ST faerg= (D) B-A9ATA BT &R faer=
Ans. (D)
Sol. Indye test, phenolic —OH is converted to —O°, which activates the ring towards EAS. This is possible

only in alkaline solution. Hence (D).
g, I9d wev ¥4, fEifas —OH wqE -O° # uRafda 8 Srar & Sl aerg &1 EAS & ufd |fsg &= a1 2 |
T8 DIl A faeras § € §¥9 8 | o SR (D) BN

25. Isomers of hexane, based on their branching, can be divided into three distinct classes as shown in the

figure.
[Figure]

I \H\and_|/\ 1 Y\/and\)\/ IR VN

The correct order of their boiling point is
(A)I>11>111 (B)III>11>1 (C)II>111>1 (D) >1>1I
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TRIT B FHIGIA] (Isomers) BT 9D ATEIRN & MR WR A1 iy forar @y 9ifa = fa=1 aot # fawrfoa
forarm ST Aebar ® |

I \)\aéﬂ—k\ HY\/HQH\)\/ | NN

I9% FaUHIP (boiling point) &1 HEl HH B
(A)I>11> 11 (B)III>11>1 (C)II>TI>1 (D) III>1>11
(B)

Greater the extent of branching, lesser is the boiling point of hydrocarbon.
Hence lII>11>1

gIgRIdIad H A+ SATQT S 81T, BIggIdbIa BT FaAASH fd=g IAFT 8 HH 8I |
A I >11>1

The acidic hydrolysis of ether (X) shown below is fastest when :

[Figure]
¢ D or-2%d_, O OH + ROH

[X]
A) one phenyl group is replaced by a methyl group.
B) one phenyl group is replaced by a para-methoxyphenyl group.

C) two phenyl groups are replaced by two para-methoxyphenyl groups.
D) no structural change is made to X.

M T AR (X) BT FellT e 31qeed (hydrolysis) fiaad & <19

¢ D oR —2cid), O OH + ROH

~ o~~~

[X]

(A) T& BfTa TE B o Jfa FqE g1 ufoRenfud fan T & |

(B) T& wivdd ¥4 &1 U&h G—Thermadi e |qs g1 ufoenfud faan wam &1 |
(C) T wfve |¥9E &1 1 I—THeneiiw e |qg gr ufazenfua faar a1 & |
(
(

D) X PIg AXIAIHS d5ATd 9 a1 731 & |
C)
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Ph,C-CO —h—> Ph,C-OH + ROH
2

The reaction proceeds by S;1 Mechanism :

@
Ph,C-OR + H* & Ph,COHR & Ph,C*+ ROH
I H.0

@ ®
Ph,C-OH <« Ph,C-OH;
Greater the electron releasing effect of the attached groups greater is the stability of intermediate carbocation,
& faster is the rate of reaction.

If two ph— groups are replaced by Meo—@-- groups , strong +M effect of MeO- groups stablize, the
carbocation better there by making the reaction faster.
Ph,C—CR HH—Z> Ph,C-OH + ROH
2
SIRIF ifafsran S 1 foranfafd g1 8kt 2|
@
Ph,C-OR + H* &=Ph,COHR &= Ph,C*®

1.0

@ @
Ph,C-OH«—— Ph,C-OH;
A A BT 701 SATRT Seragia Uidpdl JHTa 817N, FIeddd BIee-a Bl MR Ia-1 81 SAT&l 81T a2l
arf¥rfehar @t &= A g Bl |

af& q1 ph—a8 &1 Meo—@--ﬂﬁzi%gmuﬁ?@ﬂﬁﬁmﬁmm, MeO—Tdel +M ST BT 3T ThR
A XATABR BT & | D aRIvmRassy srfifear dig &3 9 8 |

Hydrogen peroxide in its reaction with KIO, and NH,OH respectively, is acting as a
(A) reducing agent, oxidising agent (B) reducing agent, reducing agent
(C) oxidising agent, oxidising agent (D) oxidising agent, reducing agent
IS SIS URTEATES B HaeN: KIO, Td NH,OH & aififshar #, I8 #1d R vl &

(A) =@ (reducing agent) &1 avg, JATRITHIRD (oxidising agent) &1 dve

(B) JU=TdS B dRE, fUATID DI Vs

(C) JTeAThIRD BHI X8, ATRABND DI AT

(D) STAABRS DI TRE, JYATID 61 A8

(A)

KIO, + H,0, - KIO, + H,0 + O,

H,O, acts as a reductant

2NH,OH + H,0, -» N, +4H,0

H,O, acts as an oxidant.

KIO, + H,0, - KIO, + H,0 + O,

H, 0, 3TTarI® &1 T8 BRI HRAT & |

2NH,OH + H,0, - N, +4H,0

H,0, fRNBRS BT TRE BT B ¢ |
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28. The major product in the following reactioniis :
[Figure]

CI\/\/ﬁ\ 1. CH,MgBr, dry ether, 0 °C

CH, 2.aq.acid

OH
0
(A) HSC\/\/”\ (B) M
cH, HZC/ CHSCHQ
CH,
© &CHQ ® O<
o 0 CH,
e arfirferan o g Saore 2
CI\/\/ﬁ\ L onaT 2 S oy eten 0
CH, 2.%Teiig 3t (aq. acid) -
OH
1 /\)\\
(A) Hes~ I (B) h,c? CH,
CH, CH,
CH,
0 0 CH,
Ans. (D)
9 B MgBr/ether T
2 |
Sol. C|W 0°C 'C{/\{_\/{(I)}eCHa
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29. Under ambient conditions, the total number of gases released as products in the final step of the reaction

scheme shown below is :

Complete
Hydrolysi
XeF, YAOVSs P + other product
OH /H,0
y
Q
slow disproportionation in OH / H,O
y
products
(A)O (B)1 (C)2

(D)3

gfRqeft arawert (ambient conditions) TR A g1y aifdfshan gomell & R’ =xor # Ius & w9 9 e

I @ Ryl e §

PURCEEC L]
(Complete

Hydrolysi
XeF, ydrolysis) S P+ 5

OH /H,0
N

Q

IR—N AU OH / H,0

. (slow disproportionation)

(products)

(A)O (B)1 (C)2
Ans. (C)
Complete

Sol. XeFﬁ Hydrolysis

XeO, + HF
lOH‘/ H,0

+6
HXeO; (aq)
OH7/H,O

8 . 0
XeOg + Xe (9)

(D)3
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T |
XeF, ———3 XeO, + HF
6 STt amuEed
lOH‘/ H,0
+6
HXeO; (aq)
OH7/H,0

8 . 0
XeOg + Xe(9)

The product formed in the reaction of SOCI, with white phosphorousiis :
SOCI, @ §% BRBIA B BT | 991 S1< ¢

(A)PCl, (B) 8O,CI, (C)SCl, (D) POCI,
(A)

P,+8S0Cl,—4PCl,+4S0, S,Cl, (NCERT Reaction) (NCERT KIRIE))

SECTION -2 : Comprehension Type (Only One Option Correct)
Gus - 2 : AW TPR (Pad & fAwea 1)
This section contains 3 paragraphs each describing theory, experiment, data etc. Six questions

relate to three paragraphs with two questions on each paragraph. Each question has only one
correct answer among the four given options (A), (B), (C) and (D).

9 @us | Rigral, Tar iR sifwsi 3fe HI T arel 3 IgE g | A1 srJevel ¥ |afdd B: ue ¥, o
A W ATVT W & 74 | [F +ft 3= 4 | we9 & IR fawe (A), (B), (C) 3R (D) &, v &1 daa
TS & e B

Paragraph for questions 31 and 32
X and Y are two volatile liquids with molar weights of 10 g mol~" and 40 g mol~' respectively. Two cotton
plugs, one soaked in X and the other soaked in Y, are simultaneously placed at the ends of a tube of
length L = 24 cm, as shown in the figure. The tube is filled with an inert gas at 1 atmosphere pressure
and a temperature of 300 K. Vapours of X and Y react to form a product which is first observed at a
distance d cm from the plug soaked in X. Take X and Y to have equal molecular diameters and assume
ideal behaviour for the inert gas and the two vapours.

L=24cm

i ]
Cotton v_vool ‘d—' \ Cotton wool
soaked in X soaked in Y

Initial formation of
the product

9% 9& 31 3R 32 & fog g=ss
X 3MRY, HHer: 10 g A1 vd 40 g A" & arsazlidl S € | ] 9 @ @, Td X H ¥ gy den gav1 Y
H My gy, 7 § <9y IR 24 cm 1 UH €9 & 191 BRI R JTU o & | ST H T AT A
1 IIgAvSTT S99 (atmosphere pressure) AT 300 K & TTUshd W= WX 8 | X 3R Y B arey 31fWqd sl
& IATE d97a1 8 Sl X H 1 < ¥ d em &1 g9 R Ugd fe@dl 8 | X fRY & anfas «ar (molecular
diameters) 919 <IfST q2n sifra 319 vg 141 9wl &7 3mest 3m=rvT (ideal behaviour) AT |
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L=24cm

4
X # Rl gu d Y # fma gg
qgaT Uférd Sre
31. The value of d in cm (shown in the figure), as estimated from Graham’s law, is :
e & 99 Q@ sffwferd d &1 °99 (fRer faz #) cm & 2
(A)8 (B)12 (C)16 (D) 20
Ans. (C)
Sol. According to Grham’s law, if all conditions are identical,
r¢ —
NY]
As in this question, all conditions are identical for X and Y, it will be followed
Iy My
Hence —— =477
ry M,
_d _ ]2
24 —d 10
_d _
24-d =
d=48-2d
3d =48
d=16cm.

g T MR, afs wdl aRReradl w9 B g,

r¢ —

WM
g ¥ XaY & fou 9y uRRefaat gam= sidt 2, I8 99 &1 urei= a1 8

o My
St ry M,
_d _ |40
24—-d \10
_d _
24-d ~
d=48-2d
3d =48
d=16cm.
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The experimental value of d is found to be smaller than the estimate obtained using Graham’s law. This
is due to :

(A) larger mean free path for X as compared to that of Y.

(B) larger mean free path for Y as compared to that of X.

(C) increased collision frequency of Y with the inert gas as compared to that of X with the inert gas.
(D) increased collision frequency of X with the inert gas as compared to that of Y with the inert gas.
UTEH & 199 B A F el ifwaT (extimate) &1 e d &1 UTAIRIG AT HH U1 AT | SHBT HIROT ©
(A) Y @ aUen X &1 A% A1eg Jad Ul (mean free path) |

(B) X & aUem Y &1 1f A1ed Had Ul (mean free path) |

(C) X @ 3ruert Y &1 31fhg 19 & W1 9¢) §ug+ Mgf (collision frequency) |

(D) Y @ 3ruett X &1 31fhg 19 & W1 91 §ug+ gfi (collision frequency) |

D

SI'h)e general formula of mean free path (1) is

RT
- ﬁndzNAP (d = diameter of molecule

A

p = pressure inside the vessel).
-~ d & p are same for both gases, ideally their .. are same. Hence it must be the higher drift speed of X
due to which it is seeing more collisions per second, with the inert gas in comparison to gas Y. So X see
comparably more resistance from noble gas than Y and hence covers lesser distance than that predicted
by Graham's Law.

HET Hod Y2l (A) DT ArHg A

e RT
J2rd?N, P (d = 379] HT T

p=TU3 & A< T4 ).
1 A9 & fog d 9 p 9AE BIG 8, 9T A FAT BT 2 |
A X & forg 3= Sruard) 991 811 ARy 99 ST Y &1 31uert ifsha 49 & a1l ufdy S&ve 1fdd cam
@ B fiyerdt 8 | gaferg 98f XA Y &) gorn # St {19 9 o1fde ufosiy gurfar @ 9 gafeg urgn faw
IR 9 T g1 BT AT H HH g4 TH Sl B |

Paragraph for questions 33 and 34
Schemes 1 and 2 describe sequential transformation of alkynes M and N. Consider only the major
products formed in each step for both the schemes.

1. NaNH, (excess)

ﬁ H 2. CH,CH,I (1 equivalent)
HO > X Scheme-1

M 3. CH.I (1 equivalent)
4. H,, Lindlar's catalyst

1. NaNH, (2 equivalent)
OH

—_— 2 Br/Y

3. H,0%, (mild)
4. H,, PdIC
5. CrO,

Scheme-2

Zw

I
v
<
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9% 9 33 3R 34 & fog Ig=sT

AISATE 1 dAT 2 Uedhrg=l M U N & FshiHe wUT=iRvl (sequential transformation) &1 geridl 8 | S
AT & GR-F UG & Y DIl &I IE W IR SR |

1. NaNH, (3rfdrear #)
e H 2. CH,CH,I (=)
HO X qrSr1-1
M 3. CH,I (FA™HT=T)
4. H,, RFsdR SRS

(Lindlar's catalyst)

v

1. NaNH, (&1 om)
OH

=——H > Br/Y
/ > Y ASA1-2
N 3.H,0% (13)

4. H,, Pd/iC
5. CrO,
33. The product Xis :
I X B
H,CO H
(A) L\zf ®) /_)_(
H H H,CO
CH,CH,0 H
©) L\z( ©) ~H
H H CH,CH,0
Ans. (A)
_ NaNH, 2
/—H — s §—/—
\U]

I CH.I —Ft
Et 3 €] ) gpe———
MeO—/_ 1eq o

H./Pd Lindlar
7| Catalyst
Sol.

H \C=C/H
(X)
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The correct statement with respect to product Y is :

(A) It gives a positive Tollens test and is a functional isomer of X.

(B) It gives a positive Tollens test and is a geometrical isomer of X.

(C) It gives a positive iodoform test and is a functional isomer of X.

(D) It gives a positive iodoform test and is a geometrical isomer of X.

IAE Y & A9 H T U B

(A) T8 gATHS Sfiqd ¥ 2l & a2 X &1 fohareas |aw1aaa (functional isomer) |
(B) I8 ¥ATHE cloiqd ¥ qal & a1 X &1 SA1ficlia |AH199d (geometrical isomer) € |
(C) I8 g-ITcH® SMATSIHIH ST T & a2l X &1 fharead AT ¢ |

(D) T8 gFTHS IMATIIHTH S IaT & AT X BT ST Iwraad 2 |

(©)

NaNH,

Vo N
CH,-C=C" 6\(

-
3

7 /
S — (2eq.) CH
CH~CH,~C=C-CH,
0
0 H H OH a) | H'
[l Cro, [ ] I b) | H,, Pd/C
CH,~CH,~CH,~CH,~CH,~C—CH,<—— CH3—CH2—(|3—IC—CH2—CH—CH3
(Y) HH

(Y) can answer iodoform test (but not Tollen's test and it is a functional isomer of (X)
(Y) JTAISIHIH uRlervr a1 & (fdd tars udietvr 981 a1 © 947 I8 (X) BT U fhares a9ragd) 2 1)

Paragraph For question 35 to 36
An aqueous solution of metal ion M1 reacts separately with reagents Q and R in excess to give tetrahedral
and square planar complexes, respectively. An aqueous solution of another metal ion M2 always forms
tetrahedral complexes with these reagents. Aqueous solution of M2 on reaction with reagent S gives
white precipitate which dissolves in excess of S. The reactions are summarized in the scheme given
below :
SCHEME:

Tetrahedral - M1 ) Square planar

excess excess

Tetrahedral a M2 R Tetrahedral

excess excess

S, stoichiometric amount

White precipitate ﬁ precipitate dissolves
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9% 9 35 3R 36 @ fog Ig=sT

TP o1 ATTT M1 BT STl e av—aralT Q @21 R Wbl &1 iffidwar # ififeban s s
IIHADIY T 91 FHAC R 1 © | TAN G A M2 BT STl faaas a1 Afdssia] & A1 Affhar
RS BHIT AGHADII Aol I9Td1 & | M2 BT STl faaas ifirede S 4 Ififshar exe dawe ordely qdl
2 Sl S B Ifmar § g oar B | fwfpard = @ g Ao § quid a8 2

IS

AHAT € M1 —o> T AHTel]

(Tetrahedral) (Square planar)

Q R
AGTRADT < M2 — o> ASheidrd

(Tetrahedral) (Tetrahedral)

S, HFHIHIUII AT (stoichiometric amount)

A AT o> Gl W R
(White precipitate) (precipitate dissolves)

35. M1, Q and R, respectively are :

(A) Zn?*, KCN and HCI (B) Ni?*, HCl and KCN

(C) Cd?*, KCN and HCI (D) Co?*, HCl and KCN

M1, Q 3R R, ¥ 2 -

(A) Zn?*, KCN T2 HCI (B) Ni?*, HCI @211 KCN

(C) Cd?*, KCN e HCl (D) Co?*, HCI T21m KCN
Ans. (B)
36. Reagent S is :

Ffrpd® S8 -

(A) K,[Fe(CN)] (B) Na,HPO, (C)K,CrO, (D) KOH
Ans. (D)
(35 & 36)

s Q (excess) tetrahedral complex
M1 (aq.)
(Metal ion)

N R (excess)

> Square planar complex

Q (excess)

> tetrahedral complex
yd p
M2 (aq.)
s R (excess) Square planar complex
dissolves in
White ppt excess (S)
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Reaction with (S) indicates amphoteric nature of M2 . Amongst the options mentioned for (S) in Q.36,
only KOH can give a complexing agent OH-; which is its answer.

[Note : M2 may be Zn?, which (a) is amphoteric (b) has cordination number 4 and (c) always from
tetrahedral complexes. It may be noted that Be?* will also qualify with these characterstics]

Let us consider the possiblities of M1 . M1 should be able to form square planner complex (dsp?
hybridisation) as well as tetrahedral (sp®). This rules out Zn?* & Cd? [-.- d'° configuration will not allow
dsp? hybridization]

Ni?* is most suitable

Ni* (aqg.) + 4CN- (excess) == Ni(CN);~ (square planner)

Ni (aqg.) + CI- (excess) == NiCl > (tetrahedral)

[Note : Co? + 6CN-(excess) __y Co (CN)‘é‘ , an octahedral compelex]

Q () ERE R EIRREAS
- M1 (STeir)
(CIGEIRE)! &
RO o of wwreretr qg
Q (3TerRT) N
- > TJIHADTI HHA
M2 (STl
R (i) T AT TR A
S Nl
arfere #
I 398 EEENICEE)

(S) & wI—ure A M2 &1 Iwags uRfd & g9 &=l 2 | fawedl § 9 yed 36 9 (S) & fory afvia
$9d KOH & T dgd Afids®d OH-T Fahdl & Sl [P $HP] SR 2 |

[AYe : M2, Zn? &1 |adal & A 6 (a) SWagHl 2 (b) 93 91 4 391 § 9 (¢) B9 agshadid Gdhd
gATaT € | I8 €919 <9 AWIg g {6 Be? i 37 rf¥aervll & |rer v wRar € |

3F B M1 &1 TTa1RIT B S9d & | M1 3F F9aeld Faqd (dsp? HHROT) 19 & A1I—HA1 IHADI (sp?)
g1 @) &9dT W @1 8 | I8 Zn?* 9 Cd* Hl THRAT & | [+ d'° fI=ma dsp? a0 Bl AT TE! BT 2 ]
Ni2* Fe9 YT 2 |

Ni2* (STefr) + 4CN- (3TTfera) == Ni (CN)Z~ (I a™deiia)

Ni2* (STeftd) + Cl- (31Tferey) == NiCl > (I HeTd1Y)

[F1e: Co? + 6CN- (3fF) —» Co(CN)g~, U I<HABIY Heel]
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SECTION - 3 : Matching List Type (One One Option Correct)
Qus - 3 : gATH Al UPR (Pad Ta fawpea ag)
This section contains four questions, each having two matching lists. Choices for the correct
combination of elements from List-l and List-ll are given as option (A), (B), (C) and (D) out of which
one is correct.
39 T@Us ¥ 4 gl 9vH B | U UeH | &1 Ao gfdl 31 Rl @ forg @ & fawea (A), (B), (C) @=n
(D) & , R A daa R o a8 21

37.

Ans.
Sol.

Match each coordination compound in List-I with an appropriate pair of characteristics from List-1l and
select the correct answer using the code given below the lists.
{en = H,NCH,CH,NH, ; atomic numbers : Ti = 22; Cr = 24; Cp = 27; Pt = 78}

List-I List-1l
P. [Cr(NH,),Cl,)CI] 1. Paramagnetic and exhibits ionisation isomerism
Q. [Ti(H,0),CII(NO,), 2. Diamagentic and exhibits cis-trans isomerism
R. [Pt(en)(NH,)CIINO, 3. Paramagentic and exhibits cis-trans isomerism
S. [Co(NH,),(NO,),INO, 4. Diamagentic and exhibits ionisation isomerism
Code :

P Q R S
(A) 4 2 3 1
(B) 3 1 4 2
(©) 2 1 3 4
(D) 1 3 4 2

A-1 & IS IuFeHAIS AIfE (coordination compound) &1 g2l-1l # Iugad faRivdrel @ St 4
gufea iy don Gl & N9 I SIS 31 937 e Fe) SR g
{en = H,NCH,CH,NH, ; G3H17] &l : Ti=22; Cr=24; Cp =27; Pt =78}

Al At
P. [Cr(NH,),Cl,)CI] 1. a@gtaaﬂ‘a (Paramagnetic) T M- FHITIIA]
(ionisation isomerism) TeTTdT & |
Q. [Ti(H,0),CII(NO,), 2. gfrgra®1a (Diamagentic) 91T GHYe—fduet (cis-trans) FHTIIE!
UG
R. [Pt(en)(NH,)CIINO, 3. JITFFDBIT AT FHuA—fauer FHTGIGAT AT 2 |
S. [Co(NH,),(NO,),JNO, 4. gfIgraaTg qeAT I FATIIAAT ST 2 |
PrS:
P Q R S
(A) 4 2 3 1
(B) 3 1 4 2
C) 2 1 3 4
D) 1 3 4 2
(B)

(P) [Cr(NH,),CLICI —— Cr* isd® Itis paramagnetic and it shows cis-trans isomerism.

(Q) [Ti(H,0),CII(NO,),— Ti*® isd". Itis paramagnetic and it show ionisation isomerism.

(R) [Pt(en)(NH,)CIINO, — Pt*? is d® But this complex is square planar and all electron are paired. So
it is diamagnatic. It exhibit ionisation isomerism.

(8) [Co(NH,),(NO,),JNO, — Co™ is d°. Since ligands are strong, so electron are paired. it is diamagnetic.
It exhibit cis-trans isomerism.

Ans. is (B).
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(P) [Cr(NH,),CLICI —— Cr3 d® ¥ | 98 JgWHII & 9 I8 AHYel—fauer FaTaeaar gefar 2 |

(Q) [Ti(H,0),CII(NO,), —— Ti** d'2 | ¥8 JIXDIY & d T8 ATIT FHGIad] (A 2 |

(R) [Pt(en)(NH,)CIINO, — Pt? d®2 | «ifep I8 dAqgal o a8 a 9 seragia giad 8 9Ird € |
safery a8 ufdg=aa g | 98 = |argaddr yehiid wvar 2 |

(S) [Co(NH,),(NO,),INO, —> Co** d°% | Ff& feriive ygd 8Id & gafey selds= Yad 8 oiid 8 | ¥
ufgwaTg 8 | g8 |quel fauer garagaar ushRia & 2 |

IR (B) B

JEE-ADVANCED-2014 | DATE: 25-05-2014 | PAPER-2 | CODE-2

Match the orbital overlap figures shown in List-l with the description given in List-1l and select the correct
answer using the code given below the lists.

List-l List-Il
P. <DzOOxO 1. p—d m antibonding
Q. KX 2. d—d o bonding

R. gx 3. p—d = bonding
S. .OOO%J 4. d—d o antibonding

Code:
P Q R S
(A) 2 1 3 4
(B) 4 3 1 2
©) 2 3 1 4
(D) 4 1 3 2

-1 T2y Pefly siferearas (orbital overlap) 3Ef w1 -1 § SR quiF | FAd IFTQ Tor =i &
= fad P &1 9917 HRab Fel SR g

Al At
P. *O%J 1. p—d  ufasie=a= (antibonding)
Q. KX 2. d-doamae (bonding)
R. gx 3. p—d  3Mg=E4 (bonding)
S. .000%3 4. d—d o gfdRe== (antibonding)
DS

P Q R S

A) 2 1 3 4

B) 4 3 1 2

C) 2 3 1 4

D) 4 1 3 2
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Ans. (C)

Sol. —— Itis d—d axial overlap in same phase, so d—dc bonding.

—— Itis p & d lateral overlap in same phase, so it is p—dn bonding.

—— Itis p and d lateral overlap in opposite phase, so it is p—d= antibonding.
—— Itis d—d axial overlap in opposite phase, so it is d—d ¢ antibonding.

—— I8 999 UTaRT H  d—d 31efig srfiey Iwd &, 3911 d—do 979 6 B |

——> U FHI UTaRAT H p 9 d HUIR¥d® ifiamus v@d §, 39fel p—dn 97949 @d ® |

—— Iz fqudia yraven # p g d g9ulRrde® srfaaams @d 7, gafay p—dn ufoafua @
gl

—— g fqudd uraRen ¥ d—d 31efiy srfqar= gd 8, saforv a8 d—do gfoefd @ g

_§_ 5&”&?:%:_%_5&’%:%:

39. Different possible thermal decomposition pathways for peroxyesters are shwon below. Match each
pathway from List | with an appropriate structure from List Il and select the correct answer using the
code given below the lists.

e RO
—F_CozT R+ R'O
o %{ R+ RO —> R+ X" + carbonyl compoundT
(‘ ) 2
R)J\g\/ O\ R'
(Peroxyester) —R> RCO; — R+ X" + carbonyl compoundT
LS RCO, +R'O" — R+ R'OC’
- 2
List-l List-ll
0
O
P. Pathway P 1. CGHscHQ)J\O/ “\CH,
0
O
Q. Pathway Q 2. CGH5)J\O/ “\CH,
0
O_ _CH,
R. Pathway R 3. CGH5CH2)J\O/ \ECHs

CH,CH;
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0

O_ _CH

S. Pathway S 4. CGHS)J\O/ \|<CH3

CH.

Code:

P Q R S
A) 1 3 4 2
(B) 2 4 3 1
C) 4 1 2 3
o) 3 2 1 4

RTINS & fory fafy=1 \va ardfra fdaeH (thermal decomposition) T2l 1 g1y 1 € | Al § U6
9ot 1 gal-ll 7 falRad e Sugad Gva1 | gAd difg don gl & N A s &1 9317 b qal

ST g -
e ) T R+ RO
5 —(Q)>R'+ RO ——> R+ X" + srdifrer aifias b
(‘ —-C zT (carbonyl compound)
R)I\Q/O\R. T -
- ——> RCO; —»R’+X"+Eﬁlé|ﬁ?{f|5€5T
(rm ) ’ —COzT (carbonyl compound)
—S> RCO; +R'O’ —»O R+ R'O’
- 2
Al At
0
o)
P. 4P 1. CGH5CH2)J\O/ “\CH,
0]
o)
Q.92 Q 2. CGHs)]\O/ \CH3
)(J)\
O. CH
/ 3
R. 921 R 3. CGH5CH2 O \ECH?’
CH,CH,
L
Oo_ _CH
/ 3
S.7u S 4. CHS N0 Ry
CeHs
BIS :
P Q R S
(A) 1 3 4 2
(B) 2 4 3 1
(©) 4 1 2 3
(D) 3 2 1 4
Ans (A)
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This is an excellent question, probably the best in the paper. Pyrolysis of peroxyesters is not conventionally
taught anywhere for IIT-JEE preparation, not even in any standard organic chemistry course. But the
question is throughly logical. It can be answered after a bit of reflection by anyone with good basics of
reaction mechanism.

Four pathways for reactions are given :

P—> R + RO’
-CO,
0 —Q—> R"+RO"—> R +X + Carbonyl C d
I /3\ —co, arbonyl Compoun
R-C-0J R —
R . o~ —CO, C
r—> RCO, + RO’ ———» R'+ X' + Carbonyl Compound
S —-COA

L—— 5 RCO, + ROO——=> R + RO’

Note that first homolytic fission is expected to give R-C-0" + R'O’. This is usually unstable (remember
0

kolbe's electrolysis) and decomposes to R*+ CO,. But Ph—C-O" is stable, since it is a difficult bond to

|
break. Hence in (1) & (3), which have Ph—CH,—~C-O-O-R groups, Ph—CH.*. will be formed (- benzyl

radical is stable) so P or Q are possible pothways for them. For Ph—E—O—O—R (2 & 4), R & S pathways
will be more likely.

~ 1:PorQ 2:RorS
2: PorQ 4:RorS
Now consider R'O". If itis CH,O, It cannot splite.
CH, CH,

But Ph—E_I—I},TNC—CHa — 5 Ph-CH, + /C\ can occur. Hence carbonyl compound will be formed
CH
o 0) 3

with 3 & 4, but not with 1 & 2.
1:PorS 3:QorR
2:PorS 4:QorR
combining these options gives
1:P,2:S, 3:Q, 4:R
| cannot but help commenting that such questions are those which make IIT-JEE what it is. A good
motivation for students to keep thinking while studying .

T8 U 9 UTAYS BT G99 31281 U 8 | IT-JEE TI) & forg fonsh) +f S8 wRiedyee’i & g sgees
DI Y wI H T8 UGS ST &, Tl a9 (b [Pl S=a WY B fdh AIT D) gihi 4 | 781 &2 7
2| <fdd I8 Uea €1 987 8 9 99 8 | 39 U &1 SR AT fharfag &) gava fRigra & omaR )
fodlt & g1 fean o A& 2
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P

———> R +RO
—Co,

o) Q . .
—% —% i

i /g\ o, R'+R'O R +X +®Eifaa 3if®

R-C-00~ g —

L R RCO, + RO —=C0:, Ry xt + Bt AT
L S S Rrco,+rRO—C9 RiRrO

&4 W f G99 ygel Iy fa@es & gRT R—lcl:—O' +R'O* 9T BId B | T8 ATHIITAT AT § (PBled
(0]

agd AUy AMNEHAr B earE § 9) 911 R+ CO, H 3ruefed & Wird & | ifdd Ph—lcl:—O' Tl I B,
gAd] 99 HfSAT3Yd® ceal © |

ara: (1)@ (3) H forH Ph—CHZ—lcl)—O—O—R F9E SUReA 8, Ph—CH,* 971 ® (- f~oia g it 81d ©)

|
gafey P a1 Q 59 9AIfad Ul | Ph—j—O—O—R % faIy (29 4), R 9S vl 31fere w79 B |

1 PATQ 2:R3ar S
2: P31 Q 4:RYTT S
319 R'O* WR far &, afe a8 CH,O° 8, 41 ¥8 faafdsa 72l 81 e 2 |
CH, CH,
_CH—C—CH, —_s Ph—CH :
2if Ph Q_H}, % s ——> , + /C\CH qrgT 1Al 8 | 37 39 4 B AT Hrdifael Afid 941
o o :

oAfeT 1929 7€ g9ar 2 |
: 1:PIT S 3:Q3ATR
2:P31 S 4: QI R
39 faBedl BT AT B WX,
1:.P,2:S, 3:Q, 4:R
H 39 IS R P 6 d81 & GHA1 § ol IIT-JEE 7 39 ISR &1 e 99171 2 | I8 fJendt & sreg==1 gy
BT ITH BT T 37TV =T 2 |

40. Match the four starting materials (P, Q, R, S) given in List | with the corresponding reaction schemes
(1, 11, 1, 1V) provided in List Il and select the correct answer using the code given below the lists.
List-I List-1l
P. H—=—-H 1. Scheme |

[S)
(i) KMnO,, HO, heat (ii) H* H,0
(iii) SOCI,, (iv) NH,
?

> C,H.N,O,
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OH
Q. 2. Scheme Il
OH
(i) Sn/HCI (ii) CH,COCI (iii) conc. H,SO,
(iv) HNO, (v) dil. H,S0,, heat (vi) HO"
? > C,H.N,O,
NO,
R. 3. Scheme Il
(i) red hot iron, 873 K (ii) fuming HNO,, H,SO,, heat
(ii) H,S.NH, (iv) NaNO,, H,SO, (v) hydrolysis
? » C.H.NO,
NO,
S. 4. Scheme IV
CH,
(i) conc. H,S0,, 60°C
(ii) conc. HNQ,, conc. H,SQO, (iii) dil. H,SO,, heat
? » C.H.NO,
Code:
P Q R S
A) 1 4 2 3
B) 3 1 4 2
C) 3 4 2 1
D) 4 1 3 2
gA-1 9 fafga aRfae el (P, Q, R, 8) &1 gAl-Il # fafga aifufsar aiw=mei  (Scheme)
(I, 1L, 1, 1V) & goa SISy den gl & 9 R S &1 93T a7 981 - g
Al At
P. H—=——H 1. ST |

(i) KMnO,, HO, T iy H®, H,0
_ (i) SOCL, (iv) NH,

» C,HN,O,
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OH
Q. 2. grer 1
OH
(i) SNHCI (i) CH,COCI (iil) | H,SO,
(iv) HNO, (v) e H,SO,, s (vi) HO ©
? > C,H.N,0,
NO,
R. 3. s il
(i) et Tt <1E, 873 K (ii) 7 HNO,, H,SO,, ST
(iii) H,S.NH, (iv) NaNO,, H,SO, (v) ST arqeres
? > C,H.NO,
NO,
S. 4. Fr5 IV
CH,
(i) 9= H,S0,, 60°C
(ii) W= HNO,, |2 H,SO0, (iii) a9 H,S0,, H&
? > C,H.NO,
DS
P Q R S
A) 1 4 2 3
(B) 3 1 4 2
©) 3 4 2 1
D) 4 1 3 2
Ans. (C)
NO,
Sol. P: ___ redhotFe @ Nitration
= ——— —
873 K NO,

lNH4HS
NO, NO, NO,
N H,0 NaNO,/H'
Ho+N,T + «—— «—
OH NS NH,

(CH:NO,)
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“P—>3
OH OH OH
@\ Conc. H,S0, Nitration O,N
Q: — _—
OH 60°C OH OH
SO,H SO,H
OH
ON H'/H,0 \
OH A
H
(CH:NO,)
Q-4
0 O

0
NO, NH, NH)k

R: @ Sn/HCI @ )kcn @ Conc. H,SO,
: > > _—
O
Conc. HNO,
d|| H
HO

(CsHeN,O,)
~R—>2

NO, 0,
S: (i) Schemes SOCI

(i) KMnO4/OH'/A
CH, (i) H+/H,0 COOH
2
(C;HN,O;)

LS -1

Hence the answer is (C) (31d: W& I (C) & 1)

Note : Verifying any two can easily give you the answer complete details are given for reference &
understanding.

e : 379 37U IR Bl fh=8 &1 & §RT AT A YHAIOTS B FHd o |

vk d sfungk (reference) T2 F9s & forg gof faawor faan am 7 |
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PART- Il - MATHEMATICS

SECTION -1 : (Only One Option Correct Type)
os — 1 : (Bdal TP Al fApey UapR)
This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out
of which ONLY ONE option is correct.
9 @Us ¥ 10 9gfddcd 994 € | IS U9 H IR b (A),(B),(C) 3R (D) &, RH & Pact ga T8l 2 |

41,

Ans.
Sol.

Hindi

42,

Ans.

The quadratic equation p(x) = 0 with real coefficients has purely imaginary roots. Then the equation p(p(x))
=0 has

(A) only purely imaginary roots (B) all real roots

(C) two real and two purely imaginary roots (D) neither real nor purely imaginary roots

IS TNHI arel fEETa FHIHRT (quadratic equation) p(x) = 0@ o YoIadl ST 8 | T FHIBIVT
pP(p(x))=0®

(A) B gUIdaT HTea~d o © | (B) ¥+l J&1 ar<faa® € |

(C) 1 arwfae® 3R |1 guidan &reafid Jal 8 | (D) 9 7 a1 arafdsd 8 7 8 quidar dredfid ¢ |

(D)

p(x) will be of the form ax? + c. Since it has purely imaginary roots only.

Since p(x) is zero at imaginary values while ax? + c takes real value only at real 'x', no root is real.
Also  p(p(x))=0

= p(x) is purely imaginary

= ax? + ¢ = purely imaginary

Hence x can not be purely imaginary since x2 will be negative in that case and ax? + ¢ will be real.
Thus .(D) is correct.

p(x), ax2 + ¢ w4 H1 BT Ffh Ig dad [AYE HIAP ol I © |

fdh BrefId AT TR p(x) Y B T4 ax? + ¢ Hael IRATAS 'x' TR RS A9 oIdl 8 | BIg el aRAfadh el
ga: p(p(x))=0

= p(x) fagg Preafd

= ax? + ¢ = fagg Freufre

3 x fIgg Breafe 1 81 Adbal 2 Gfdh x2FoTHD 81 59 R H ax? + ¢ araifds &8rm

3ra: (D) FEI B |

Three boys and two girls stand in a queue. The probability, that the number of boys ahead of every girl is
at least one more than the number of girls ahead of her, is

1 1 2 3
(A) 5 B) 5 ©) 5 ©) 5

T T 3R S ASfHha v ufad # @S € | 98 uifiadr (probability), T & A€ @& M WS &IF dTal
ASHI B AT SIP AT Wl 8 el Tsfhal &) I A BH A HH UH Jfd 81, 7 8-

1 1

3
(A) 5 (B) 5 (©) ©) 5

w|N

(A)
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3 Boys & 2 Girls..........cccee.e.
(1)B(2)B(3)B (4)
Girl can't occupy 4™ position. Either girls can occupy 2 of 1, 2, 3 position or they can both be a position
(1) or(2).
Hence total number of ways in which girls can be seated is °C, x 2! x 3! + 2C, x 2! x 3! = 36 + 24 = 60.
Number of ways in which 3 B & 2 A can be seated =5

1

. 60
Hence required prob. = BT

3 AS®H 3R 2 ASIBA ..o
(1)B(2)B (3)B (4)
TASfHAT 4 T R FE B DT 8 | AT AT ASfhal 1,2, 3 & 2 W 8 Fhall & AT &A1 RARY (1) A1 (2) W
AGE
31T el el B e o ersfddl 96 |l € °C, x 21 x 31 +2C, x 21 x 3] = 36 + 24 = 60.
HHAA P T RTHH 3B T2T 2A TS Ahd 8 =5
60 1

%:WHM:E:E.

Six cards and six envelopes are numbered 1, 2, 3, 4, 5, 6 and cards are to be placed in envelopes so that
each envelope contains exactly one card and no card is placed in the envelope bearing the same number
and moreover the card numbered 1 is always placed in envelope numbered 2. Then the number of ways
it can be done is

(A) 264 (B) 265 (C)53 (D) 67

B: BT 3R B: BT 1,2, 3,4,5,630H 4 aAldg © | drel dI fABTH § $9 A8 ST & (& & faIw
H ®Id Udb & FIS 8, FTe g foImTs UR ifha G G91= =1 81 a1 1S A1 1 g9 foIwreT | 2

g B, Al SADI B B q[od Bl DI G&T 3—

(A) 264 (B) 265 (C)53 (D) 67
(©)
Cards Envelopes

1 1

3 3

4 4

5 5

6 6

1
If '2' goes in '1' then it is dearrangement of 4 things which can be done in 4! (E_E +m) =9 ways.

If '2'doen't goin 1, it is dearrangement of 5 things which can be done in 44 ways. Hence total 53 ways.
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 MATHS ]

RE| fereTes
1 1
3 3
4 4
5 5
6 6
111
AfE 2, 1" ST 99 e 4 awgelt ) geiemEwen ¥ S 41 £§—§+mj=9ﬁﬁﬂﬁ@r?ﬁfﬁfél

g 2", 1, T8 ST © T4 5 aG3Al DI GAIRAT 44 TRADT A DI AH 8 A HoA 53 T

In a triangle the sum of two sides is x and the product of the same two sides is y. If x2—c2 =y, where ¢
is the third side of the triangle, then the ratio of the in-radius to the circum-radius of the triangle is

3y 3y 3y 3y
(A) 2X(x +c) (B) 2c(x+c) () 4x(x+c) (D) 4c(x+c)

T S BT &1 YSTAT BT AT x & T I ol131 BT YUAHAT y & | Ifa x2—c? =y, Sl ¢ st &) fad
S B, 99 S @1 3fa:3r=a (in-radius) v@ aRgd—3<a1 (circum-radius) &1 3UTd (ratio) 3—

3y 3y 3y 3y
® 2cr0) ®) 2e+0) ©) Bxro) ®) Zexro)
(B)
at+b=x
ab=y A
x2—cz=y
(@a+b)2—c?=ab
a2+ b?+ab=c? a2+ b?—c?=-ab c b

a’+b*-c* _ 7 5
2ab 2 a

cosC = >

oo 2
-3

1 .
r Ax4A 4xzazbzsm2C 3ab

R sxabc (a+b+c)abc ~ 4c(x+c)

3y
= 4c(x+c)
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45, The common tangents to the circle x? + y? = 2 and the parabola y? = 8x touch the circle at the points P,
Q and the parabola at the points R, S. Then the area of the quadrilateral PQRS is
(A)3 (B) 6 (©)9 (D) 15

gd x2 + y? = 2 qAT WA (parabola) y? = 8x &1 SIS wWIRWRI (common tangents) 3 &1 P, Q R
T WRaed Bl R, S R el ST B, 99 ag (quadrilateral) PQRS &1 &13%hdl 28—

(A)3 (B)6 ©)9 (D) 15
Ans. (D)
2
Sol. y=mx+ —

m
S
If it is tangent to x2 + y2=2 B
Then,
) (-2,0)
2| =2 = 2. 2. =2=>m==%1,

1+m

Hence equation of tangent isy =x+ 2 &y = —x - 2.

Chord of contact PQis -2x=2 =>x=-1

Chord of contanct RSisy. 0=4 (x-2) =>x=2

Hence co-ordinates of P, Q, R, Sare (-1, 1); (-1,-1);(2,—-4) & (2, 4)

1 1
Area of trapezium is = > (PQ + RS) x Height = > (10) x 3=15

2
Hindi y=mx+ —
m

afg T8 x2 + y2 = 2 3 WERET B | P S
dd,
5 (=2,0)
m 4 Q R
flem2| = V2 = 272 =2=>m=z%1

m2(1+m2)

T T XN BT AHGRT y = x +2& y=—x—2 |

el Sfar PQ, 2x=2=>x=-1%|

et ST RSy. 0=4 (x—2) =>x =2

at: P, Q, R, S& fAgena (-1, 1); (-1, =1); (2, -4) & (2,4)

1

T AgYS @1 8F%d = — (PQ+RS)x %A = = (10)x 3=15

N =
N
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l MATHS l
dy  xy _x*+2x

46. The function y = f(x) is the solution of the differential equation dx +ﬁ = W in (-1, 1) satisfying

f(x)dx is

—

f(0) = 0. Then

oS

% y = f(x) 791 sradm =i FHI®vo (differential equation)

dy xy x*+2x _ _
d_x+x2—1:J1 — 1 3T (-1,1)¥ & 2 Taq f(0) = 0 B! AT Bl © | A9

f(x)dx &1 719 2—

—

oS

(A)E—ﬁ (B) L] ) Z 3 (D) n V3
3 2 3 4 6 4 6 2

Ans. (B)

X 1¢ 2x 1 2 1 5
= —— W& = | Z—dx = =/ -1 = —=¢n(1- —
SOI. IF - e X271 = eZJ.X271 = ez n|x | = ez n(1-x%) = 1_ X2

.2
sin“ 8 cosH 0

dx=cosOd6 =2
cosH

O Cm, W0 |

wla

. 2%
x sin—
3

w|=a
N =
1l

w|a

ol

w|a

A|$‘

N =

1.
(1-cos20)do = (e—Esmzej

O Cm, W |

0
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47. Let f: [0, 2] > R be a function which is continuous on [0, 2] and is differentiable on (0, 2) with f(0) = 1.

Let F(x) = ]f(ﬁ)dt for x € [0, 2]. If F'(x) = f'(x) for all x € (0, 2), then F(2) equals
0
A1 £: [0, 2] > R Y& U1 Herd ® ST [0, 2] R Haq (continuous) ® TaH (0, 2) TR rddwaid (differentiable)
2t f(0)=1% | 791 & I x € [0, 2] & ford F(x):]f(ﬁ)dt 21 afe 9l x € (0, 2) & ford
0

F'(x) = f'(x) 8, 99 F(2) &1 #9149 &8—
(A)e2-1 (B) e* — 1 (C)e—1 ©) o
Ans. (B)
Sol. f(x)=2xf(x)
f(x) ~
n(f(x)) =x2+c
x=0, f(0)=1
c=0

2X

n(f(x)) = x?
f(x) = ex2
F(x)=f(x)+c

F(x)= o¥ +cC

F(0)=0
c=-1
f(x)= e* —1
f(2)=e*—1
48. Coefficient of x' in the expansion of (1 + x2)* (1 + x3)7 (1 + x*)"?is
(1+x2)* (1 +x3)7 (1 +x4)2faR 4§ (expansion) x"' &1 JoT& (coefficient) 3—
(A) 1051 (B) 1106 (C)1113 (D) 1120
Ans. (C)
1+ x2) (1+x3) (1+x*)'?(1-x?)*
Sol.  Coefficent of x" = ( A I ) )

(1-x2)*
Coefficent of x"= (1 —x8)*(1+ x4 (1 +x3)" (1 —x2)*
= (1 —4x8) (1 + x4 (73 + 35x°) (1 —x3)*
= (7x3 + 35x° — 28xM) (1 + x*)® (1 —x?)*
Coefficent of x8 = (7x + 35x%—28x?8) (1 + 8x* + 28x8) (1 —x2)™*
= (7 + 35x°® — 28x® + 56x* + 196x°) (1 — x2)*
Coefficent of t* = (7 + 5612 + 35t3 + 168t*) (1 —t)*
=7-7C,+56-°C,+35-*C,+168
=245+ 700 + 168 = 1113.
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A+ x2) 1+ x3) 1+ x*)'?(1-x?)*
(1-x2)

Hindi H X" BT YT
1= x8)* (1 +x4)8 (1 +x3) (1 —x2)*H x" & ol
=(1—=4x8) (1 +x*)® (7x3+ 35x°) (1 —x3)*
= (7x3 + 35x° —28xM) (1 + x*)® (1 —x?)*
(7x + 35x6 — 28x8) (1 + 8x* + 28x8) (1 —x2)* H x® & YUl
= (7 + 35x® — 28x8 + 56x* + 196x8) (1 —x?)*
(7 + 5612 + 35t° + 168t4) (1 —ty* H t* &1 oD
=7-7C,+56-°C,+35-*C,+168
=245 +700 + 168 = 1113.
Alterantive : I%foqd gt
2x+3y+4z=11
(x,¥,2)=(0,1,2)*C,x 'C, x "*C,
(1,3,0)*C,x"C,
(2,1,1)*C,*x'C, x 2C,

(4,1,0)C,
coefficient of X" &1 T[0T =66 x 7 +35x 4 +42 x 12 +7
=1113. Ans.
49, For x € (0, w), the equation sinx + 2 sin 2x — sin 3x = 3 has
(A) infinitely many solutions (B) three solutions
(C) one solution (D) no solution
x € (0, n) & ford FHHT sinx + 2 sin2x —sin3x =3 &
(A) 319 (infinitely many) 1 ¥ | (B) 19 (three) & |
(C) T® (one) & 2 | (D) &g & 781 & (no solution)
Ans. (D)
Sol. sinx + 2 sin2x — sin 3x = 3.
sinx (1 +2cosx—3+4sin?x) = 3.
; 3
(4sin>x +2cosx—2)= ——
sinx
2—4cos?’x+2COSX=—
sin x
2
9 - [ZCosx—lj = i
4 2 sinx

9
LH.S. < 7 R.H.S. >3.

No solution. ®'s gl -2} |
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50. The following integral | (2cosecx)'” dx is equal to

INE| Y]

for=1 wHTR e (integral) | (2cosecx)” dx = fad T faweul § A foas wwE ® 2

INE] Y]

log(+v2) log(++v2)

(A) IZ(e“ +e™)%du (B) I(e“ +e™)du
0 0
log(t++/2) log(t+/2)
(C) I(e“ —e™)"du (D) IZ(e“ —e™)"%du
0 0

Ans. (A)

17
Sol. (2cosecx)' " dx

—
1
N IE]

X
Put /n tan x/2 = t g4 TR = tanE =gl
_ 2¢e!
= sinx =
1+e%
el+et
cosecx =
2

0
=2 I (e! +et) dt
£n(y2-1)

0
_2 I (e' + et dt
BE2n(v2+1)

since(e' + e™)'® is an even function
Ffd (et + e)® Udh A% T |

X

n(+/2+1)
Hence 3rd: 1= I 2(e' +e")"°dt
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SECTION -2 : Comprehension Type (Only One Option Correct)
QoS - 2 : ITWVT IPR (B & fAdded )

This section contains 3 paragraphs, each describing theory, experiments, data etc. Six questions relate to
the three paragraphs with two questions on each paragraph. Each question has only one correct answer
among the four given options (A),(B),(C) and (D).

9 @ue H Ragrdl, WA 3iR sifds] e B Sl dTel 3 @3T8 | HI sr=val 3 Haftd B: W g, foi 4
B VT W a1y 2 | fei o argess § R wed & IR fAdwed (A), (B), (C) 3R (D) &, R & daet ta &
GRS

51.

Ans.

Sol.

52.

Ans.

Sol.

Paragraph For Questions 51 and 52 (939 9= 51 3 52 & forg 3g=83)

Box 1 contains three cards bearing numbers 1, 2, 3; box 2 contains five cards bearing numbers 1, 2, 3,
4, 5; and box 3 contains seven cards bearing numbers 1, 2, 3, 4, 5, 6, 7. Acard is drawn from each of the
boxes. Let x, be the number on the card drawn from the i""box, i = 1, 2, 3.

U 1 H 9 FH1E 8 S 1,2, 33D | gAGg 8, U 2H Uig F1E & O 1, 2, 3, 4, 53D § gAIG ® qAT
U 3H A1 FTS & Gl 1,2,3,4,5,6,730® A GGG 3 | 8 UST H P Pl dbTell AT 8 | A7 fH id
I (i"box) A BT T TS W 3HF x (i=1,2,3)F |

The probability that x, + x, + X, is odd, is
X, + X, + X, P fquH g & yrisar -
a2 5 53 o S o
()105 ()105 ()105 ()2
(B)
X, + X, + X, is odd if
all three are odd or 2 are even & one is odd
Jei =1 faus a1 g1 99 R e favq
(O0O0) or (OEE) or (EOE) or (EEO)
3 3
+

X X

ol
~|
w| =
X

_ 24+12+9+8 _ 583
- 105 105

The probability that x,, x,, X, are in an arithmetic progression, is
X,, X,, X, ® FAR A0 (arithmetic progression) # &I &1 G1fysdar 8—

9 10 11 7
) 705 ) 705 (©) 705 () 705

(€)

2X, = X, + X,

If x, & x, both are odd 2 x 4 = 8 ways

X, & x, both are even 1 x 3 = 3 ways
Total = 11 ways

Total (x, x, x,) triplets are 3 x 5 x 7
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Hindi. 2x,=x, +x,
e x, 3R x, &1 {999 & 2 x 4 = 8 b
X, T X, &l FH & 1 x 3=3TD

=11 T D
H (x, X, x,) Proeie 3x5x7
oo
~ 105

Paragraph For Questions 53 and 54 (939 9@ 53 3 54 & forg 3g<63)

Let a, r, s, t be nonzero real numbers. Let P(at?, 2at), Q, R (ar?, 2ar) and (as?, 2as) be distinct points on
the parabola y? = 4ax. Suppose that PQ is the focal chord and lines QR and PK are parallel, where Kiis the
point (2a, 0)

A1 & a, 1, s, t PRI afdd =A™ (nonzero real numbers) 8 P(at?, 2at), Q, R (ar?, 2ar) eI
(as?, 2as) R y2 = dax R Rerd fafvs fa=g & | w1 f PQ Aniia Sitan (focal chord ) 8 Td Y@ QR @2
PK 99T9T<R 8, 58 K fag (2a,0) T |

53. The value of ris
r T J19 8—
A 1 B t? +1 Cl b t? -1
(A) -7 (B) (€) (D) —
Ans. (D)
Sol. Mg, = Mg
2at—0 _ 2at —2ar
at? —2a a(t'’—ar?
t t'—r
-2 (tf-r Y
—t—tr=—t—r2 -2t +2r, tt'=—1 ‘ o0
t—tr2=—t+2r—rt2 ‘ ‘
 alf
—trr+r(P-2)+t +t=0 29
2 2 2 2
- (2-t )J_r\/(t —2) +4(=1+t )
=2t
(2-2)tt  2-pap
T T T

1
r= 1 It is not possible as the R & Q will be one same.

r=_% Ig U9 T8 & ife RIAT Q Ueb 91 81 |
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54. If st = 1, then the tangent at P and the normal at S to the parabola meet at a point whose ordinate is
IfE st=17%, 1 39 I & forg P oR i@ denn fag S iR a1f¥e (normal) 5791 fag R e &,
IqP! BIfS (ordinate) 8—
2 2 2 2 2 2 2 2
7 @) 2T ) 2 o) 22
Ans. (B)

Sol. TangentatPisty=x + at?
Normal at S is y + sx = 2as + as?

P IR TR&T ty = x + at?
S R 3Iff¥erH y + sx = 2as + as?

a
ty+x=23+t—2

ty=Za+t32—ty+at2

2ty = at* + 2at? + a

2 2
- a(t :1)
2t

Paragraph For Questions 55 and 56 (939 @& 55 3 56 & forg 3g<63)

Given that for each a € (0, 1)
1-h

lim [t2(1—t)" dt

h—0*
-k

exists. Let this limit be g(a). In addition, it is given that the function g(a) is differentiable on (0, 1).

fear a1 & f5 @%b ae (0, 1) & fog A

1-h
lim [t2(1—t)" dt

h—0*

IRad H 8 | A1 {6 a8 W1 g(a) ® 39 ifafkm a8 W e B % &iawia (interval) (0, 1) TR %I g(a)
FADANT B |

1
55. The value of g (E] is

g [%] BT H1 B—

(A)m (B) 2n (©)

N a
ENE

Ans. (A)
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1-h

0 .- 1
Sol. g'a)= | 3t (1-tf ot
h

1-h
=— jt*a(1—t)a*1dt+t*a(1—t)a*1 dt =0
h

g(a) = constanta3f=R = g@=»xn

1-h
1
o=t | o

1-h
dt 4\
I 2 1t_§ 1-h
= h _(t_1j JAo=jsint—£ ] =sin(2t-1) |7 =sin”(1-2h)-sin~' (2h—1) ==
2) 4 _
2 )
1
56. The value of g’ 2 is
1
g'b) BT AT 8-
T T
(A) o (B)m ©)-7 (D)0
Ans. (D)
1-h
Sol. g(@=/im [t *(1-tf 'dt
1-h 1-h
g1-a)= lim |t 2a-t""@ gt = im | 2 '1-t) 2dt
h—0" ! h—0*
1-h b b
= lim | (1=tP "d-(-t)° dt {byjf(x)dx:jf(a+b—x)dx
h—0*
a a
1-h
= lim (-t "t?dt
h—0*
g(1-a)=g(a)
-g'(1-a)=g'(a)

o b)) - ol

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 ” 56




Resonance

Educating for better tomorrow

JEE-ADVANCED-2014 | DATE: 25-05-2014 | PAPER-2 | CODE-2

 MATHS |

SECTION - 3 : Matching List Type (Only One Option Correct)
Qus - 3 : GATH Al UPR (B P fdwed ae)

This section contains four questions, each having two matching lists. Choices for the correct combination of
elements from List-1 and List-Il are given as options (A),(B),(C) and (D), out of which ONE is correct.

9 GUS ¥ 4 9gfadhey U © | IS U H gHe gt 8 | gl & fou g @ e (A), (B), (C) T2 (D)

g, f57 ¥ 4 @ac ga @ ¢ |

57. List|

P. The number of polynomials f(x) with non-negative integer

)
coefficients of degree < 2, satisfying f(0) = 0 and .[f(x)dx =1,Iis

Q. The number of points in the interval l_ JEJEJ at which

f(x) = sin(x?) + cos(x?) attains its maximum value, is

R j. 3’ dx equals
) 2(1+e 9

[ cos 2xlog 1+ dex
—1/2 1-x

S. 72 equals
[ cos 2xlog dex}

- |

P. IFFRMHS YUTieh T[UTid (non-negative integer) arel 9gUai (polynomials),
f(x), i@ G1 (degree) < 2 ¥, @21 S f(0) = 0 gaHq j.f(x)dx =1 @
A A B, B A - 0

Q. W[_Jﬁ,mjﬁﬁ%wﬁ?gaﬁaﬁm%ﬁw

f(x) = sin(x2) + cos(x2) &T # AfAHTH B, B—

j‘ 3x2
R. Jave dx &1 719 8—

e 1+ X
[ I costIog(jde
1—x
—1/2

J BT HIE B—

1/2 14 %
[ I cos 2x|og(jdx
J 1—x

List Il

1. 8
2. 2
3. 4
4. 0
= - 1l
1. 8
2. 2
3. 4
4. 0

Resonance Eduventures Pvt. Ltd.

Website : www.resonance.ac.in | Email : contact@resonance.ac.in

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

This solution was download from Resonance JEE ADVANCED 2014 Solution portal

Page || 57




Resonance

Educating for better tomorrow

 MATHS |

JEE-ADVANCED-2014 | DATE: 25-05-2014 | PAPER-2 | CODE-2

P Q R S
(A) 3 2 4 1
(B) 2 3 4 1
©) 3 2 1 4
(D) 2 3 1 4
Ans. (D)

Sol. (P) Let f(x)=ax?+bx, a,be W (asf(0)=0)

1
Iax2+bc:3+2 =1 2a+3b=6
, 3 21 = a =

= (a,b)=(3,0), (0, 2)
Number of such polynomials = 2

@  fx)=+2 sin(X2 +%]

X2 + % =2nn + % if f(x) is maximum

X2 = 2nm + z
4
forn=0, 1 x2 e [0, 13]

a

2 5 2 a
R I 3" 4x = I3X2£ LI i )dx {If(x)dx :I(f(x)+f(_x))dx
0 —a

1+e* 1+e* 1+e”
-2 0

2 . 2 )
= I3x2 L + © dx:j3x2dx:x3| =8
1+ 1+¢€* 5 0

1/2
(S) I COS2X En(r—xj dx =0 (asitis an odd function)
- X
-1/2

HenceP -2,Q >3, R—>1,S >4
(D) Ans.

Hindi. (P) A f(x) =ax2+bx, a,be W (& f(0)=0)

1
Iax2+bc:3+2 =1 2a+3b=6
) 3 21 = a+3b=

= (a, b)=(3,0), (0, 2)
9 UHR dgUGI B GAT =2

@  fx)=+2 sin(X2 +%]
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2 2 +TC
Xe=42nm+ —
4

n=0,1® fort x2 0, 13]

2 2 2 a a
3x _ 2 1 1 _ -
R) I1+ex dx—£3x £1+ex +1+e_xjdx {If(x)dx _I(f(x)+f( x))dx}

-2 -a 0

2 . 2 )
= I3x2 L + © dx:j3x2dx:x3| =8
5 1+ 1+¢€* 5 0

1/2
1+ x
(S) I COs 2X £n£1

-1/2

]dx=0 (@fe I8 v fovm we 7 )

—-X
JIP—-2Q—->3,R>1,8S->4

58. List| List Il

P. Let y(x) = cos(3 cos™'x), x e [-1, 1], x # g . Then 1. 1

1 d? d
W{(Xz_ﬂ di(ZX)er 3(;()(x)} equals

Q. LetA A,,...... , A, (n>2) be the vertices of a regular polygon of n 2. 2

sides with its centre at the origin. Let a, be the position vector of

n—1 n—1
the point A k=1, 2,...., n. If [} (a, a1} =D (@cay4)| » then
k=1 k=1
the minimum value of nis
X2 y2
R. If the normal from the point P(h, 1) on the ellipse 3 +? =1is 3. 8

perpendicular to the line x + y = 8, then the value of h is
S. Number of positive solutions satisfying the equation 4, 9

tan‘(%} +tan™’ (ﬁ) = tan‘(%] is
X+ X+ X
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- | = - 1l
_ ] V3
P. 14T~‘-|'n%y(x)—cos(30031x),xe[—1,1],x;»&i7,Fﬁ 1. 1
1 (2 _ 9y, dyv(x)

—— X =1 + X _
Q. qHMD AL A, ,A_(n>2)Td nYsiig F9d8Y (regular polygon) 2, 2

& oMY (vertices) & Rrad &< wafeg # 2| 7M1 fF 3, fag

A k=1,2,..,no Rafdy Al (position vector) & | afx

-1 _ . n-1 _

D (@cxa ) =Y @caca) 2, qd n < A i

k=1 k=1

X2 y2 !

R. afe drEgd (ellipse) F+?:1 wR fag P(h, 1) & Ei=n T 3. 8

AT XET x + y = 8 R o¥dq &, A1 h &1 A 8—

tan™ 1 +tan™" S tan™ 2 B G YT qTA

S. FHIHROT ] 1) 2 aq< 4. 9

TS Al DY A= B—

P Q R S
A 4 3 2 1
(B) 2 4 3 1
(C) 4 3 1 2
D) 2 4 1 3

Ans. (A)
Sol. (P) y = 4x3— 3x where cosf = x

dy o

ax - 12x2-3

d’y _dy

—5 TX== = (x2—-1).24x + x(12x? — 3) = 36x* — 27x = 9(4x®* — 3x) = 9y

dx dx

l (x2—1)ﬂ+xﬂ —

Hence y e dx [ =9
Q) |51x52 +a,xaz +...+a,_4 xén| = |51 .Ay, +38, .83 +...+3p_4.4,

Let [ =[az| = . . . .. = [as| =2 (as centre is origin)

... 2=
More over angle between 2 consecutive a;'s is Y
Resonance Eduventures Pvt. Ltd.
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Hence given equation reduces to

[ 2z 2r
(n—"1)%sin o =(n—1)A%2cos Y

ﬁ - 1 2n m -8
= tan 0= = w2 = n=
2 2
R) Equation of normal Ox_ 3y _4 Equation of normalis 22 Y g
h 1 Xg Y
6 L .
slope = 3h 1 (asitis perpendiculartoz +y = 1) = h=2
(S) tan' LI tan' LI W tan' 2
2x +1 4x +1 X2
1 N 1
= 2x+1 4x+1 _ 2 N 6x+2 _ 2
_ 1 X 8x? +6x x?
(2x+1)(4x +1)
= 3x3 + x2 = 8x2 + 6x = 3x—-7x2-6x=0
= 3x2—7x+6=0 (asx = 0)

2 2. .
= x-3)(3x+2)=0 = X = ~3 3 (—5 is reJectedj

Hindi. (P) y=4x®—3x S8l cosh = x

dy _ )

ax 12x2 -3

ﬂ+xﬂ =(x2—-1).24x + x(12x2 - 3)
dx?  dx '

Q) |51><52 +a, xag +...+an_1><an|
= |51 A, +3, .35 +...+5n_1.5n|

A &y =[ag] = .. .. = [&,| =1 @fF =, 97 fag B)

&l AT g;'s @ HF DI ‘2—:‘%
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[ 2z 2r
(n—1)A%sin o =(n—1)A%2cos Y

t (Ej =1 r_x =8

= an| /| = = — =7 = n=
2 2
R) AT BT FHIDHRT % _3_1y =3 (Equation of normalis 22X 2 _4
Xg Y
6 )

W=§=1(€I\%H€z+y=1$m%): h=2

(S) tan' LI tan' LI W tan™' 2
2x +1 4x +1 x2
1 N 1
= 2x+1 4x+1 _ 2 N 6x+2 _ 2
3 1 X2 8x% +6x  x?
(2x+1)(4x +1)
= 3x% + x2=8x%+ 6x = 3Ix-7x2—-6x=0
= 3x2—7x+6=0 (& x=0)
2 2. .
= x-3)(3x+2)=0 = X = -3 3 (—5 is reJected]
59. Letf :R—>R,f,:[0,0) > Rf,: R—>Randf,: R — [0, «) be defined by

| x| if x<0,
BOO=1ex i x> 0;
f(x) = x?;

sinx if x<0,
f3(x) = x if x=0
and

f,(f(x)) if x<0,

L= 16,6,x))=1 if x>0
List | List Il
P. f, is 1. onto but not one-one
Q. f is 2. neither continuous nor one-one
R. fof,is 3. differentiable but not one-one
S. f is 4, continuous and one-one

2_b2J
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WIS £, R >R, f,: [0, 0) > Rf,: R—>R3Rf, : R - [0, o) Frrgar

x| afe x<o0,
f.(x)=19 « )
1 e* ufe x=0;

f(x) = x?;

sinx Ife x<0,
f.(x) =

x 3IJfe x=0
AT
| RE(x)  Ffe x<o,
fix) = {fz(f1(x))—1 af xz0 TOMHAE
= | T -l
P. f, 1. 3MeBIEH (onto) B U= Y (one-one) & & |
Q. f, 2. 9 |ad (continuous) & 9 & THd! & |
R. f,of, 3. s (differentiable) @ Uwg Tba! TEl © |
S. f, 4, Jdd (continuous) 3N THdT B |
P Q R s
A 3 1 4 2
B) 1 3 4 2
Cc 3 1 2 4
o) 1 3 2 4
Ans. (D)

x2 x<0
Sol.  f(f(x))=(FX)F—|g2x y>0

x2  x<0

) LZX ~1 x>0

fi(x) f(x)

N
v
x
N
N
x

A () ALK)
X2\ /ezx- 1
\v/\ S5 X L \

v
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f,(x) is many-one onto, continuous and non-derivable
X) is many-one, into, continuous and derivable
X) is one-one, into, differentiable

(X) TEUD D! ITEBTED, Tl IR IJqHe1d T8
f(x) IGUDDI, SA<lardl, e, qbe1y

f,(x) o, sriard], sadberiy

Hence 3id: R — 2

S0 37 (D)

p—>1,9—>3,R—>2,S—>4

3

f3(
i
f(

(

Letz, = cosﬁ_'g‘jﬂsin(&j; k=12..9.

10
List|
P. For each z, there exists a z, such that z,. z = 1
Q. There exists ak € {1,2,....,9} such that z, . z = z_has
no solution z in the set of complex numbers.
R [1—-z¢[|1—25 | ..... |‘l—zg|euals
' 10 9
9
2km
S. 1- ZCOS{W] equals
k=1
2kn 2km
= —— |+isin|—[; k=12,...9
RISIES cos£10] (10] :
Al

P. UAH z, B fAQ wh Q4T 2z @ s fod 2.z =1

Q. {1,2,....9) 4 Ud WA k& & z,. 2=z &1 B &

z Affst &Rl (complex numbers) § 8 8

1—-z,||11-25 | ..... 1-z
f mzlltezl ezl
10
9
2kmn
S. 1- ZCOS(W} BT AT B—
k=1

List Il

At

True

False

qg
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P Q R )

1 2 4 3

2 1 3 4

1 2 3 4

2 1 4 3

z.z= 1 = =2,

Hence foreachk € {1,2, 3, .. .., 9} there exists z such thatz .z =1 True

z.2=2 = z=z fork=2,3,4,...,9&
z=1fork=1 False

z,Z,....,Zz areroots of the equation z'° = 1 other then unity, hence

701

— =1+z+...+2°=(z-2)(z-2)....(z-2)

o (1-z)(1-23)....(1-25) 10
Substituting z = 1, we get 10 T 1
2 2kn

1—;:003 BT =1 —{sum of real parts of roots of z'° = 1 except 1}

=1-(-1)=2

(@s1+z +2z,+....+2,=0) = D Re(z)+1=0

z.z= 1 = 2=z,

3 uAd kb forg {1,2,3,...., 939 YbR femH 2 s gdR 8 fh 2, .z =1 W

z.2=2, = z=z_k=2,3,4,...,98&% fou qen
z=1, k=13 foQ Terd

2,2y . ..., 2, G0 2°= 13 I B A

701

— =1+z+...+2°=(z-2)(z-2)....(z-2)
1-zM{1-2,)....(1—-z 10

z=1a%1;rf?|qu=r®r( )0-2) - (1-2) _ =1

10 10 ~

9
1—ZCOS£21—|§Ij =1 {1 BI$IR 2°= 1% Hell & ARKI(AD AT BT ATHel}
k=1

=1—(-1)=2
@fF 1+z,+2,+....+2,=0)= (ZRe(zk)H:O)
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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.
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Figure-2 : Correct way of Bubbling your Roll Number on the ORS. (Example Roll Number : 5045231)
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