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

Pyl 31 el & &9 te | audl 5 e fRiy wu 4 39 e @ fog RA W §
READ THE INSTRUCTIONS CAREFULLY (U3dT 9 f<ell &1 &1 4 1<)

A. General 991y :
1.  The sealed booklet is your Question Paper. Do not break the seal till you are instructed to do so.
IE HIERd JRAPT AUHT UTIF B | $HD YR a9 aP A dls od 9 g9bl ey T I S|

2. The question paper CODE is printed on the left hand top corner of this sheet and the right hand
top corner of the back cover of this booklet.
Ue-94 &1 B (CODE) 39 U8 & S ¥ dIHi iR 30 JRAH & fioe g8 & I Sl W B © |

3. Usethe Optical Response Sheet (ORS) provided separately for answering the question.
gel & IR 9 B oy ot 4 & T ofidiwma R ofie (@ oR. tw) (ORS) &1 SUdT o |

4.  The ORS CODE is printed on its left part as well as the right part. Ensure that both these codes
are identical and same as that on the question paper booklet. If not, contact the invigilator.
3. AR, TH. BIS $9& 1 dA S 9 H BY gY € | YA H P a8 Il Pl q9wy & dA1 Tg Dl
Tl g A gRAST W BT Bis F9HE B | Al T, A Fiee B Tbs B |

5. Blank spaces are provided within this booklet for rough work.
T B B forg 39 gRA®T | @il U RA W ¥

6. Write your Name and Roll Number in the space provided on the back cover of this booklet
9 gRae @ e g8 W Ry 1Y M 4 ouer 79 don Jd TR forfag |

7.  After breaking the seal of the booklet, verify that the booklet contains 32 pages and that all the
60 questions along with the options are legible.
9 gRA®T & e dred @ 918 UAT Wi o & 39 32 U B R |l 60 U iR Sa SR fawed
J ¢ O Ahd B

QUESTION PAPER FORMAT AND MARKING SCHEME :
YIS P UTOY 3R FH I :

8.  The question paper has three parts : Physics, Chemistry and Mathematics. Each part has three
sections.
39 g § 9 9 8 Ay s, v faee &) 9| ) 9 § 9w §

9.  Carefully read the instructions given at the beginning of each section.

TS Te B IR 7 A gu Fwl &1 e 9 ug |

10. Section 1 contains 8 question. The answer to each question is a single digit integer ranging from
0 to 9 (both inclusive).
Marking scheme: +4 for correct answer and 0 in all other cases.
TS 1H 8 U T UAD T &I SR 0 9 9 I (@1 efAA) & 1 BT Yl ABHIT qoIieh B |

3P IS +4 T8 SR B 7T o 0 3= g arawenaii ¥ |

fee @ sgewl @ RTEGHET s

11. Section 2 contains 10 multiple Choice question with one or more than one correct option.
Marking scheme: +4 for correct answer, 0 if not attempted and -2 in all other cases.

s 29 10 sgfawad ued 9 Ua a1 va 9§ «1fds fwed w2 ¢ |
P AN +4 T ITR B oY qAT 0 TIRT 8T BRA IR AT -2 =g Y Ira=eraii # |
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Section 3 contains 2 "match the following" type question and you will have to match entries in Column |
with the entries in Column II.

Marking scheme : for each entry in Column I, +2 for correct answer, 0 if not attempted and —1 in all other
cases.

T 2% 10| gAferd Uy & U 2 RTH 39 Bied 1st @ ufaftedi &1 faw 2nd 31 gfafedi &1 dies |13
wfaftedt & gaferd & |
FH IS B | B IAS Ufafe B 1T +2 T8 IR & oY, 0 9amq 181 B+ IR 921 —1 =7 §) Sraweraii
H |
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OPTICAL RESPONSE SHEET :
diftera Ragig Ife:

13.

14,

15.

16.

17.

18.

The ORS consists of an original (top sheet) and its carbon-less copy (bottom sheet).

TE AMIARTE. # Th o (ST US) AR 39a! dreaa—fa ufa (7 =) 2|

Darken the appropriate bubbles on the original by applying sufficient pressure. This will leave an impression
at the corresponding place on the carbon-less copy.

S A I8 & FJwU gaqgall (BUBBLES) &1 UIT<l SqTd STADR HIcll BX | I8 Hla—Ifed [Tacl TS B AJwYT
I W fafed s

The original is machine-gradable and will be collected by the invigilator at the end of the examination.
T T8 RIF—<ir= & do01 I8 WEl & FAdd R RIS & gR1 Uha SR fodn SR |

You will be allowed to take away the carbon-less copy at the end of the examination

TRIET & AT TR I S 2d IS of S B AT &1 AT |

Don not tamper with or mutilate the ORS.

AMIARTE. BT -/ fAHT T BN |

Write your name, roll number and the name of the examination centre and sign with pen in the space
provided for this purpose on the original. Do not write any of these details anywhere else. Darken the
appropriate bubble under each digit of your roll number.

JIUAT A, A . AR GRIeT S BT A9 I S A AT TQ WA H FoAd A WX 3R 30 SHER I | 99 4 Pig
Al TSR &1 3R 7 fokd | I TR & 8 3P B 71 AJwY gaAgel Bl HIell X |

DARKENING THE BUBBLES ON THE ORS :

19.
20.
21.

22.

23.
24,

Use a BLACK BALL POINT to darken the bubbles in the upper sheet.
Darken the bubble COMPLETELY.
Darken the bubble ONLY if you are sure of the answer.

The correct way of darkening a bubble is as shown here: .

There is NO way to erase or "un-darkened bubble.
The marking scheme given at the beginning of each section gives details of how darkened and
not darkened bubbles are evaluated.
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PART -1: PHYSICS

SECTION - 1 : (Maximum Marks : 32)

o This section contains EIGHT questions
. The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 to 9, both inclusive
For each question, darken the bubble corresponding to the correct integer in the ORS
Marking scheme :
+4 If the bubble corresponding to the answer is darkened
0 In all other cases

e 1 : (Afreaw 3w : 32)
. 39 @S | 6 U ¢ |
. TA® U B SR 09 9T, I A, & 99 FT (& Thdl A IOIa & |
. TP U H, 311, IR, TH. R Al YUl & AJHU aagel DI Hrell B |
. 3T AT
+4 I IR & ITHY gl DI Blal fHAT WY |
0 3= |l araRenali 4

1. An infinitely long uniform line charge distribution of charge per unit length A lies parallel to the y-axis in the

y-zplane atz = ga (see figure). If the magnitude of the flux of the electric field through the rectangular

AL
surface ABCD lying in the x-y plane with its centre at the origin is E (g, = permittivity of free space), then the

valueof nis:

AR & 3Fd dd18 & UHaar Tl |8 IR, a1 YRae® 1wl a9 A&, BT y-z dd H y-31e] & AR

z=§a T W I T 2 | AR 59D fATd &F BT x-y I 4 Red 7o fig W »fvsa ABCD JIddR A

. AL
H BIPR S dTell Folad (g, = WRTAEIID Bl GRATO) e %, T4 NPT AM B |
0
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Flux from total cylindrical surface (angle = 2x)
FHUT SATTBR FA7 (ST = 271) | AIRT Tl
Qin

€0

Flux from cylindrical surface AB = flux from the given surface
ISR T8 AB ¥ UIRT Fofad = &1 8 Aag ¥ Uik Ferad

Q, M

=E=E n==6

Consider a hydrogen atom with its electron in the n™ orbital. An electromagnetic radiation of wavelength 90 nm
is used to ionize the atom. If the kinetic energy of the ejected electron is 10.4 eV, then the value of n is
(hc=1242 eV nm)

T BIgSIo URATY] H Soide d nih el H 8 | SHD! AT B3 & oy 90 nm TReed & faga—grara fafeor
&1 A fear wrar 21 afe 59 ufhar § S<afid godeiT & afos Sl 10.4 eV R, @9 n @1 H9 81 |

(hc=1242 eV nm)
2

E— ']3.66V.l =10.4
A n?

1242eV  13.6
- =104
= 90 n2
414 136 13.6 13.6
=>—F—— =104-138-104=— =34=—
3 n n n

=>n*’=4=>n=2

A Bullet is fired vertically upwards with velocity v from the surface of a spherical planet. When it reaches its
maximum height, its acceleration due to the planet's gravity is 1/4" of its value at the surface of the planet. If
the escape velocity from the planetis v__ = y./n , then the value of N is (ignore energy loss due to atmosphere)

TEH MATHR TE B Fdg A T el v a7 9 SHeaieR fen # yafia & S 8 | el 31 3% $a18 R T8 &
TRRATHY] B HIRYT S @RV B A T8 D Ale R [Hcd I @RVl S A BT T A1Ts 1/47 5 | I T8 | gemra=

TV = y/n & A NPT A 2 | (IETERVT & BRI B dTell ol &9 T 2 1)

2

When it reaches its maximum height, its acceleration due to

the planet's gravity is 1/4" of its value at the surface of the planet. * A

GM_1GM -
r2 4 R2?

r=2R ir
By conservation of mechanical energy i

-GMm 1, -GMm
mv

+0

R 2 r
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4, Two identical uniform discs roll without slipping on two different surfaces AB and CD (see figure) starting at A

and C with linear speeds v, and v,, respectively, and always remain in contact with ths surfaces. If they reach

B and D with the same linear speed and v, = 3 m/s, then v, in m/s is (g = 10 m/s?)

RETIER &1 =1 Wael AB 9 CD W WM guIHR fhably (f$%h) AT C A B v, TT v, IRMAS X1 971 |
a1 frae 8U godl Y& BRal & 9T Fad |asl & 9P H &l ¢ | afe B dn D a5l wR ug=as i

Afhap1al & IWNF 4T ARG & AT v, =3 m/s s, Tam/s H v, HT 911 2 1 (g = 10 m/s?)

Ans. 7
Sol.  Final kinetic energy of both discs is same

311 a2 31
{E}Em@) +mg (30) = EEmv22 +mg(27)

3 3
7+ 9+300= szz +270
27 3,
T +30 = 4v2
= V2=9+40=v,=7
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Two spherical stars A and B emit blackbody radiation. The radius of A is 400 times that of B and A emits 10*

A
times the power emitted from B. The ratio (ﬁ} fo their wavelengths A, and A at which the peaks occur in their

respective radiation curvesis:

] MATHR ARI ATAT B §RT FHVHT (i 91T fafmzor swafsia fean < w1 2 | A® a1 B &t 3531 &1 400
AT & AT AN SR Fofl B ¥ SN Foft bl 104 1 8 | SPT S AR« L, 3R A, T W S fafbror

qh ITaqH B, B AFU (i—ﬂ H1AM B
2
According to Wien's displacement law
Mg To= Pmg 1B
Ratio of energy radiated per unit time

En _ oTaAs

Es oTgAg

10*E  (o)(4m)(400r)* T4

E (o)(4m)(r)*Tg
N 4
B 2 _4ma
{kA} .(400)° =10

A N A
A = 94 —A=
= {ks} 2 :>kB 2

A nuclear power planet supplying electrical power to a village uses a radioactive material of half life T years as
the fuel. The amount of fuel at the beginning is such that the total power requirement of the village is 12.5% of
the electrical power available from the plant at that time. If the plant is able to meet the total power needs of the
village for a maximum period of nT years, then the value of nis.

T Mg P fAEd Hol Y& B ATl AMDII FIF H T T a9 Ag—3MY S AT ugred H1 §69 & w9 § TA
a1 1 @1 & | URF H SEF B A 5a1 & (P Aifa ) Gegel fAgd wfdk @) srawean 9 9 Sude fagd
AT B 12.5% B | AfT I8 FIF 7T B FHYOT FHoft AaIeIHATA BT AAHTH nT 81 & ol IRT B FohalT & |
Td N BT A B |

3
o 125 o
X =
100
E' o .
oy (E = Power requirement to the village ifa # smazaa faga wfdm, E' = Power of plant ¥ f&
faega )
El
E= 2—3

Number of half life 31 amg & w1 =3
So total time required 37q: 3MAeID fHd FAI = 3 x T years ATl
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7. A young's double slit interference arrangement with slits S, and S, is immersed in water (refractive index
= 4/3) as shown in the figure. The positions of maxima on the surface of water are given by x? =pm?\2 — d?
where ) is the wavelength of light in air (refractive index = 1), 2d is the separation between the slits and mis an
integer. The value of pis

e AT G @t (s9a Refe sexwRa) de, e (iRat S, don S, 8, #1 sy fREgar o
(acie = 4/3) W AT T 8 | UHI & T8 IR Fed dradl 3 Rafei x2 =p?m2)\2 - d? 69y gR1 < St
2 T8 W A TP B a1y (uadid = 1) H arveed, 2d iRt & Ao gf qar m v qoite € 99 p &1 A 7

Ans. 3
Sol. For constructive interference Ax = mA

4
§\/d2+x2—\/d2+x2 =mi

1
d? +x? =mi

3
x2=9m?2)2 —d?
p=3
8. Consider a concave mirror and a convex lens (refractive index = 1.5) of focal length 10 cm each, separated by

a distance of 50 cm in air (refractive index = 1) as shown in the figure. An object is placed at a distance of
15 cm from the mirror. Its erect image formed by this combination has magnification M,. When the set-up is

M,

Tdh TS JUUT TAT I o d (Uaciid = 1.5) 70 Id® & BIdHd g3 10 cm 7, TR RAFIAR (g
H 50 cm @1 g W Y (ugciie = 1) F Rerd 8 | g g%g BI U0 A 15cm B g W W1 T & 39 FATSA
ERT a%g & WY 999 arel URIfS= &7 amaeia M, 2 | 519 I8 HT—a7y 7/6 JUadi=ic & HIEAH H 3@ 9 § | 99

M
kept in a medium of refractive index 7/6, the magnification becomes M,. The magnitude 2‘

M
e M, &l STl € | ‘M—?‘Eﬁuﬁﬂmzﬁrﬂmﬁl

71 N
Y

& >

50 cm
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Sol. For mirror
U & forg
Mot -_V
f—u u
__ -1V
- -10+15  -15
M=-2,
v=-30cm
Forlens
o & forg
M':Lz 10 = —
f+u 10-20
M =2
In liquid
a9 |
' -1 7
== 7
(“ _ 1} 4 {f'is the focal length of lens in medium of refractive index p,= E}
Mo
70
f'= T cm
70
f' 4
M' = = =7
f'+u E—ZO
4
M, =14
M| _-
M,
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SECTION - 2 : (Maximum Marks : 40)

This section contains TEN questions
Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four
option(s) is(are) correct

. For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS
. Marking scheme :
+4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened
0 If none of the bubbles is darkened
—2 In all other cases
e 2 : (Afreaw 3w : 40)
. 3 TS H 9 U 8 |
. TAF UeT | °R fdwe (A), (B), (C)a@n (D) 81 39 R fadwedl # A & 91 U@ 4 Aft® vy 98 2|
. TP U H, 9 Al Adped ([Adedi) & o wd gaqgel (§agai) B 3M. IR, TE. § HIell I |
. JH A
+4 fe w9 |81 fawen ([APeti) & vy gaqdal (§agai) Pl Pra fbar Sy |
0 afk o1E it gagan Hren 7 foam =1 |
—2 =9 AW rawemasil H
9. Consider a vernier callipers in which each 1 cm on the main scale is divided into 8 equal divisions and a screw
gauge with 100 divisions on its circular scale. In the vernier callipers, 5 divisions of the vernier scale coincide
with 4 division on the main scale and in the screw gauge, one complete rotation of the circular scale moves it
by two divisions on the linear scale. Then,
(A) If the pitch of the screw gauge is twice the least count of the Vernier callipers, the least count of the screw
gauge is 0.01mm.
(B) If the pitch of the screw gauge is twice the least count of the Vernier callipers, the least count of the screw
gauge is 0.005mm.
(C) If the least count of the linear scale of the screw gauge is twice the least count of the Vernier callipers, the
least count of the screw gauge is 0.01 mm.
(D) If the least count of the linear scale of the screw gauge is twice the least count of the vernier callipers, teh
least count of the screw gauge is 0.005 mm.
T AR Helud H G YA BT 1 cm, 8 IRER AFI A fIWa 8 d1 U U=Hdl & greR UM R 100 A
2| affaR Sl # affr e W 5 999 91 & S g UAE @ 4 9T 9 g avE e @ (Furh B R)
| YT % AR M B Th IR FI9h] A X THM R 2 9F1 @ g8 99 Bl ¥ | a9
(A) I GTATN BT I RIS IR DA & AATH S HT &1 AT 8, T GG BT Teqd e 0.01mm & |
(B) afE = Tdl &1 g STRTA AR DT & ASIdHID HT & A1 8, Td Y9! HT 3reqadid 0.005mm & |
(C) afe d=mmdt & &g 1 &1 eqaHie aftiRIk deliud & 3Teuddid &1 SR[AT &, A1 U Td! &1 fedadia 0.01
mm g I.
(D) I U= & YT YA BT FUTHID dRIR Hellud & ASITHID HT IFAT B, A1 Y= &1 feaadia 0.005
mm ¥ |
Ans. (B,C)
Sol. For Vernier calipers
R sfeod & ford
1MSD = lcm
8
5VSD =4 MSD
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4 4
= MSD=2
1VSD = ¢ 5

LC of vernier calliper afffaR aferad &1 sreua+ia =

(A) & (B) T35 BT eI I=aRTA
pitch of screw gauge = 2 x (0.025) = 0.05 cm

Leastcount of screw gauge =

100

. 0.05
ERIST Dl JATHID = mcm =0.005 mm

lcm —icm =0.025 cm
8 10

0.05
——CmM=0.005mm

(C) & (D) Least count of linear scale of screw gauge = 0.05 cm
(C)Ter (D) Wil & Y& I9M &1 *reqadid = 0.05 cm

pitch g 3=ikTel = 0.05 x 2.cm = 0.1 cm

Leastcount of screw gauge =

10.

100

0.1
——¢m =0.01 mm

Planck's constant h, speed of light ¢ and gravitational constant G are used to from a unit of length L and a unit
of mass M. Then the correct options(s) is (are)

TH ReRI® h, THTRT S AT ¢ TAT THcaIHyvl ReRidh G B g DI $dhIg L T SIAN B §HhIs M TIH &
fore oA fa Srem 2 | 99 98 BUH ' (2)

(A)M o o
(A,.C,D)

Sol. M=h*¢' G*

(B)M < G

M = (MLZT-"yx (LT (M- L3 T-2)

x—z=1
2x+y+3z=0
—Xx-y-2z=0

1
y=5
1
Ma\/ﬁ\/EJa

ForL
x-z=0
2x+y+3z=1
—Xx-y-2z=0

1
La\/ﬁ c3/2 \/6

N L

N| =

©C)Le i

D)L |G
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1. Two independent harmonic oscillators of equal mass are oscillating about the origin with angular frequencies
o, and o, and have total energies E, and E,, respectively. The variations of their momenta p with positions x are

shown in figures. If % =n®and % =n, then the correct equation(s) is (are) :
3l FREET SRR g9 & 37Tad alas Ja g @ aRa: HIofia ARl o, W o, 31 g Seie E, der E,
& Qe < ¥ | 9T Wi p B Rt x @ wrer R e Rt ¥ <ty F AR J =’ =

g, 9 98 B9 B ()

©
o

Energy = E, Energy = E,

e e X
e 7

(A)E,0, =E,m, (B) - (C) w0, =n (D) o,
Ans. (B,D)
Sol. For first oscillator For Second oscillator
gorg <ifer & ot fgdha sifers @ forg
b =mao,
E B ma, =n mamw, =1
@2
— =n? Ans. B
4
1 2 .2
E1 = E m 0)1 a
E = 1m 2 R?
2”9 ©2
Ei _of o o
E2 - (1)% xn°= (1)% (01
E ® E E
E_1 =— = -2 Ans. D
2 2 1 2
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A ring of mass M and radius R is rotating with angular speed o about a fixed vertical axis passing through its
centre O with two point masses each of mass % at rest at O. These masses can move radially outwards
along two massless rods fixed on the ring as shown in the figure. At some instant the angular speed of the
system is gw and one of the masses is ata distance of %R from O. At this instant the distance of the other
mass from O is :

T g9 M Tl f3sa1 R BT Beoll 3709 dwx O W BIhY i1 dToll ReR FeafeR 3167 & ARI IR o dIofg iy

@q\H?‘a'T%ﬁmwu'\f%awnﬁzﬁaﬁﬁﬁammmzﬁzﬁaowﬁwﬁw%ﬁ%|a>ra‘zﬁ€r1%ﬂ1§w

Bool TR o ST ¥f2d a1 el IR Froud: 918Y &1 3R 7Ifd - Iahd 2 | fhdl T &o1 iR g & drofiy aify

gw 2 T1 Up fog s=g@e O 4 %R DI W B | S T g I THAE $1 O | g B

[0)
2 1 3 4
=R —R =R —R
(A) 3 (®) 3 (OF= (D) ¢
(D)
By conservation of angular momentum
BRI FAT R0
X1 XZ

MOR?> Md? )| g
- |MRZ4 =2 | @
MRZ""( 8 25 8 J 9

200R? +9R? +25d% | g
2 = =
R 9

8x25
225 R2—-209R?2=25d?

16R?
d= 6

25
o R
T 5
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The figures below depict two situations in which two infinitely long static line charges of constant positive line
charge density A are kept parallel to each other. In their resulting electric field, point charges q and —q are kept
in equilibrium between them. The point charges are confined to move in the x-direction only. If they are given a
small dispacement about their equilibrium positions, then the correct ststement(s) is (are) :

(A) Both charges execute simple harmonic motion.

(B) Both charges will continue moving in the direction of their displacement.

(C) Charge +q executes simple haramonic motion while charge —q continues moving in the direction of its
displacement.

(D) Charge —q executes simple haramonic motion while charge +q continues moving in the direction of its
displacement.

R W ot 7 Q1 Rafodt Rwmh w=f 8 98 1 o= 1R © UHaHE RIS MY g9 A @FFTHS) B e

T IR Uh—g@R & AR 9 T & | AR q o1 —q 99 & 95 s11ae Rl 9 G9H ¥ )R 3996 [Jgd &3

HHTERR H W §U € | A A Dael x-FaM H °el Fhdl & | A ST D1 I7eb] FHTGRRAT  2ArsT A1 fazenfia

S, @1 |8 P & (©)

(A) SIF1 SITIT AR IMMad il BRI |

(B) Il 3MaY I9a faemue @ faen § gerd B |

(C) +q 3T AR AT T BRI STdfs —q AMATT 319+ fa=emos o fzm & Ferat 2|
(D) —q 3MAYT FA 3T T BRI STfp +q AL U A= &) 20 & wrerad 2|

©)

As +q is displaced towards right, the repulsion of right side wire will dominate and the net force on +q will be
towards left, and vice versa

+Q 3TN BT IV TG AT fHar S1aT & @1 TN TR & HROT UFTHYOT g1 YATT BIAT 2 37k AT W YOI 9
I RGBT |

2k 2K
Frestoringl;l?q‘rﬂlﬁ =q d—x d+x

2K(2x)q [4kkqj
—_ ~ d2 X
Hence SHM 31d: ¥R armad i 8

restoring Y= g1 - d2 _ X2
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For —q, as it is displaced towards right the attraction of right side wire will dominate,

charge to move in the same direction of displacement similarity for other side

—q, 3MAY BT Y ARG AT fHaT ST ® @ U AR & HROT AMHYUT gef JHTY BT 8 3T AL —q U JOTH

g1 favemu & Srgfaer 2 |
Hence it is not SHM. ra: =t amad Tifey =18t 8

which forces the —q

Two idenctical glass rods S, and S, (refractive index = 1.5) have one convex end of radius of curvature 10 cm.
They are placed with the curved surfaces at a distance d as shown in the figure, with their axes (shown by the
dashed line) aligned. When a point source of light P is placed inside rod S, on its axis at a distance of 50 cm
from the curved face, the light rays emanating from it are found to be parallel to the axis inside S,. The distance

dis:

&l B (Uacie = 1.5) B ThHU B9 S, AT S, BT T BIR 10 cm dshell 251 & I Als € | Ib! ash
|AE U g 4 d g8 R SR FREgar <™ 8 Je 916 3161 U v (R o orad X&) R € | afe g &
T fa=g A1 P &1 B8 S, & 3<% I 9ae A 50 cm B g3 W IEH R 374 Aber arell Y11 @1 fdoi v

S, @ 3R el B AR B, d9 g3 d B

[JP + JP STAR]
S, P \ S,
50cm /€ a4
(A)60cm (B)70 cm (C)80cm (D)90 cm
(B)
S, S,

(d —20)cm
R=10cm R=10cm

atglassrod S,
B4 B B S,
1 — n refraction 3r9ad= & forw

n_1 _n-1

o u, +10
= u,=-20
atglassrod S,
@9 B TS S, R
for n — 1 refraction 3raad+ & forg
V,=d-20
1 n 1-n
d-20 (-50) -10

1 n 1

d—20 50 20
d=70cm
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15. A conductor (shown in the figure) carrying contant current I is kept in the x-y plane in a uniform magnetic field

B . IF F is the magnitude of the total magnetic force acting on the conductor, then the correct statement(s) is
(are):

d
S/
e
D

y

X

(A)If B isalong 2, F o (L+R) (B)If B isalong X,F =0
(C)If B isalong y,F o (L+R) (D)If B isalong z,F=0

SR T AR x-y T 4 Reyd g fgd | gRMEmE] wdd (eddH g &3 BH @ 8 | aft arae )
T ATl G DI g BT IRAT F 7, 79 7 AFed © (2)

y
R R L
. A4 > x
—— | ——— R—M—R—de—— | —
(A)afe B @ feem 2 8 d@F < (L+R) (B)afe B @ feem x @ @@F =0
(C)afe B #1 feem y 8 @ F < (L + R) (D)afs B s feem 2 @ @@F =0
Ans. (A,B,C)
Sol. /
N ~ /6 n4d R
) L a R a R A L
ﬁ:i(zxé)

=i2L+R) | x g}
If g isalong 3
Ik g, 3 @ AR B
E=[2L+RpB] (-]
If B isalong x
Ik g, g @ fRw 2|
E=0

B isalong y

Ik g, y @ Rkw 2|

F= i{z(L + R)B)R}
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Alternate solution

Ipfous &

A 4
(9]

A
v
A
v
A
Y
a
v

L R R L
dF = i(dzxé)

In unfirom magnetic field

HEY FHEDII &3 §
[oF = [i(d7xB)= i( [d7xB)

= I(P_Q’xé)
[i2(L+R)B]=2iB (L +R)
0

[i2(L+R)B]=2iB (L +R)
[i2(L+R)B]=2iB (L +R)

o
N
L i B B o

16. A container of fixed volume has a mixture of one mole of hydrogen and one mole of helium in equilibrium at
temperature T. Assuming the gases are ideal, the correct statement(s) is (are)
(A) The average energy per mole of the gas mixture is 2RT.

(B) The ratio speed of sound in the gas mixture to that in helium gasis \/6/5 -

(C) The ratio of the rms speed of helium atoms to that of hydrogen molecules is 1/2.

(D) The ratio of the rms speed of helium atoms to that of hydrogen moleculesis 1/./2 .

TP A BTgSIo 3R TP Aiel SIferid &1 A 33101 Ueh f11d Smad=t & a9 | T dToHT UR ATRITaReT § 1 8 |
Ifg A1 BT FaER e B, 99 A8l faweu B (R 1)

(A) 1 & fsror § ufiy A1a 3fd Soff 2RT R |

(B) ¥ @& fAsror qen iferam ¥ 7 @y @ vt @1 e 575 B
(C) B & RATIIRAT qAT BT Sl & SULRM B rms ATl BT S 1/28 |
(D) BT & WRATIIRIT TT BT S & AYRAT DI rms ATl BT AR 1/4/2 © |

Ans. (A B,D)

3 5
Sol.  Total Energy @ $ell = S RT+ JRT=4RT

Average energy per moles of mixture

fsror &Y ufq |ra g ot
= R Rt
===

a /yRT
Vsound - M
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12 4 1x ]
2 2 3 1x2+1x4
Ymix= 3 5=E’ Mmix_ 2 =3
Ix = +1x —
2 2
Vsoundmix _ Ymix X Mhe _
Vsound,He

f3RT
Vrms = M
VimsHe _ ﬁ - \/I
Vrms,Hz 4 2

17.

In an aluminum (Al) bar of square cross section, a square hole is drilled and is filled with iron (Fe) as shown in

the figure, The electrical resistivities of Al and Fe are 2.7x 10* Q m and 1.0 x 107 Q m, respectively. The

electrical resistance between the two faces P and Q of the composite bar is

R FRETIER U TEHR TR B Bl TG (Al) &1 Rieet (JR) H ta aiaR g s 39 die (Fe)
{ W g1 o & | TFAfEE e | (Fe) @1 faga gfiRigsang Haer: 2.7x 108 Qm a2 1.0x 107 Qm e |

39 fas1 Rieelt @& P d2n Q werdl @ 721 fagga ufoRig 2
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Sol. R, andR_ are Parallel to each other
R, R T& W & TR 2 |

1 1 1
=—+
R

el R AL Rfe

1 2.7x107° x(.05)

_ 1.0x1077 x(.05)

Ra — (.007)% —(.002)2° Fe ™ (.002)2
2.7x108x5x107*
= - =3x10°
a 10"®x45%x100
107 L, 5
= 5x107% = 2«10
Ree™ 2108 4
1 1 4 10° 4x10°
- = 5 + 3 = — +
Res  3x10 5x10 3 5
1T 15 B 15
Re,  5x10° +12x10% ~ 5.12x10°

Q

1 _ 150 1875
Ry, 512"~ 64 1

18. For photo-electric effect with incident photon wavelength 2, the stopping potential is V. Identify the correct

variation(s) of V with A and 1/A.

TR fagd guTE # Ufd BIeE $ dRIaed A2 | qe AR fawa Vg |V, $1 AT 1/A S 0 6 TS B ()

VO VO VO VO
(A) | \ (B) | -\- (©) | f (D) | /
A A 1/ 1/

Ans. (AC)
hc
Sol. o eV, +¢
hc( 1
= Vv, = :(xj -0
Vo Vo

»
»

v

1
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SECTION - 3 : (Maximum Marks : 16)

o This section contains TWO questions

. Each question contains two columns, Column I and Column 11

. Column I has four entries (A),(B), (C) and (D)

. Column II has five entries (P),(Q), (R), (S) and (T)

. Match the entries in Column I with the entries in Column 11

. One or more entries in Column I may match with one or more entries in Column 11

. The ORS contains a 4 x 5 matrix whose layout will be similar to the one shown below :
@ P @ [R] [(9)] (T

) ) ) M|
® [P (@ [R)] [s)] [(D]
© [P @ [R)] [s)] [(D]
O [P @ [R)] [s)] [(D]

. For each entry in Column I, darken the bubbles of all the matching entries. For example, if entry (A) in

Column I matches with entries (Q), (R) and (T), then darken these three bubbles in the ORS. Similarly, for
entries (B), (C) and (D).

. Marking scheme :
For each entryin Column I
+2 If only the bubble(s) corresponding to all the correct match(es) is (are) darkened
0 If none of the bubbles is darkened

—1 In all other cases
@e 3 : (freaw 3w : 16)

. 39 TS H g U B |

. UAP I H I Bied 8, dred 1 91 died 11

. e 17 9rR gfafiedt (A),(B), (C) Tenm (D) € |

. Pie 11+ uf= wfafedt (P),(Q), (R), (S) @2 (T) § |

. D 1 o vfaftcai &1 e 1 31 gfafedl | gafea & |
. Dicd 13 Ta a1 7o A 3Ife ufafiet, diaw 113 Ua a1 Te | 3ife ufafieal & gafera 81 g € |
. M. 3R, 7. ® A gl i SRAY 4 x 5 ey < WA R

@ [P Q)] [R)] [)] (T

® [P Q)] [R)] [)] [

© [P Q) [R)] [¢)] [
)

O @) [ [R)] [9) (D]

. D [ o1 73S ufafic & forg |t gafera ufafedl & gagall o1 Sel 3 | IIER0T Wy, I D [ 31 ufae
(A) fa=al (Q), (R) T2 (T) & gHferd 81, A S diHl gaAgall ol 3. R, TE. | HTell S | 341 THR ufafedr (B),
(C)qerm (D) @ fordr +ft & |

. JH A
Pied 13 1S ufae & forg,
+2 Il fae I Reed (fawed) & srgwd gagal (§Agal) B Brell fHa1 S1g |
0 afk o1E ft gagan wren 7 fovam =1 |
—1 =g | rawemail |

7
7
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19. Match the nuclear processes given in Column I with the appropriate option(s) in Column II.
Column-] Column-II
(A) Nuclear fusion (P) Absorption of thermal neutrons by 235U
(B) Fission in a nuclear reactor Q) 89Co nucleus
(9] B—decay (R) Energy production in stars via hydrogen
conversion to helium
(D) y—ray emission (S) Heavy water
(M Neutrino emission
Died-1 § & T DR uftharet &1 died-114 A T eed/fAel | sfad e sy |
DicTH-1 Die-I1
A) TSR e (P) & =tHT &1 %55 U gRT aeiyor
B)  TRET T ¥ fagren (Q) 8co fr®
(C) & (R) AT # gTSgIoH &1 Siferad # uRad« gR1 Sl Icred
(D) y-fahRoT SIS (S) Wt 5
(R) =gfet Scaeia
Ans. (A)->RT(B)—>PST, (C)Q,T;(D)—>QR,T
20. A particle of unit mass is moving along the x—axis under the influence of a force and its total energy is

conserved. Four possible forms of the potential energy of the particle are given in column I (a and U, are
constants). Match the potential energies in column I to the corresponding statement(s) in column II.

Column-I
U 27"
X
=2 1-(3) } ®)

2
Uy00= 2 (%] @

(
wo-(5 e (]
|

(M

Column-II

the force acting on the particle is zero at x = a.
the force acting on the particle is zero at x = 0.

the force acting on the particle is zero at x = —a.

The particle experiences an attractive force
towards x = 0 in the region |x| < a

U
The particle with total energy TO can oscillate

about the point x = —a.
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SPIS SHAT BT TP BT U 9ol & U91d § X378 W T B I8 8 | HUT DI Gl ol ARG © | DI [H HT
% Refast sorisll & =R G91fad wu fed T € (aden U, Rerie €) | diem 14 & 1) Rerferst Sotiall &1 died

¥ & oF/demi 9 Sfra e S ).
Dier-] Died-11
2 2
U, X
A) U1(X)=7{1—(;j } (P)  ®U W B R Il A x =a W YA B |
Uy [ x 2
(B) UAX)—;(;) @Q U R FE B I TA X =0 R YA & |
U 2 2
c  Usx)= 70(3 expl—(g ] R) P R BRI I ATl 9 X = —a W YA & |
Up| x 1(x ’ .
o)  UaX)=— g—g(gj S) &F |x|<a # T x = 0F AR MBI A BT
31T BT R |
T %@amﬁmmx=—aﬁgzﬁuﬁazaﬁm
B FHT B |
Ans. (A)->PQRT(B)—>QS;(C)—>PQRS;(D)—>PRT
_ U
Sol. (A) F = ax 2 [x—a] [X] [x + a]
(A~ (P)(Q) (R)(T)
F(x)
\xa a\ X
U(x)
vwz\/
-~ ° U(x)
—du ., (x \\ J X
B)F,= o = UO(aj
F(x)

N
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© F=-g

=U, —3— [xlix-a]lx+a]
a

U,(0.37) , U(x)

__du_
CE
U
= —[(x-a)(x+a)]
a
TFX
-a \_/a
PRT
4 UX)
Yo
\ 3 [
X
Y \
............... 3
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PART -1l : 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=355 K=39, Ca=40,Cr=52, Mn =55, Fe =56, Cu=63.5, Zn = 65,
As =75, Br=280,Ag =108, | =127, Ba =137, Hg = 200, Pb = 207]

SECTION - 1 : (Maximum Marks : 32)

o This section contains EIGHT questions

. The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 to 9, both inclusive
For each question, darken the bubble corresponding to the correct integer in the ORS

. Marking scheme :

+4 If the bubble corresponding to the answer is darkened
0 In all other cases

@e 1 : (Afrpaw 3w : 32)

. 39 @S | 6 U ¢ |
. TA® U &1 SR 0¥ 9T, QA1 A, & 919 FT U Thdl A IO & |
. TP U H, 371, IR, TH. R Al YUl & AJHU agel Dl Hretl B |
. 3T AT
+4 I IR & ITHY gl DI Blal fHAT S |
0 3= 9l araRenali 4

21. The total number of stereoisomers that can exist for M is
M & ffam Fwraafaai (stereoisomers) i IR # &, S @ G 6T ©

H,C CH,
H,C
M 5
Ans. 2
Sol. Total number of sterecisomers = 2
CH,
H,C
d + ¢ pair
CH,

)

This molecule can not show geometrical isomerism so only mirror image will be other sterecisomer.
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g P wwadl o o G =2

H,
H,C

CH,
(d) ()

®)

I8 V] ST FHATGITAT 81 B FHhdl S dadl gadT Ul ufdfew o= 33w wamaad) g |

22. The number of resonance structures for N is
N @1 AT WARI (resonance structures) &1 T &

OH

Ans. (9)

@“ “(;

4 R
sersorseoiNeen

23. The total number of lone pairs of electrons in N,O, is
N,O, ¥ SeIagiai & el i (lone pairs) 31 Bl F&AT &
Ans. 8
Sol. N,O,
§O\\N N L0+
XX \585
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For the octahedral complexes of Fe3* in SCN- (thiocyanato-S) and in CN- ligand environments, the difference
between the spin-only magnetic moments in Bohr magnetons (when approximated to the nearest integer) is

[Atomic number of Fe = 26]

Fe¥* & rehaa daqai 3§ SCN- (SIIMEI-S) T2 CN- foifTee aramaRvil #, TaspAv—a o ATl (spin-
only magnetic moments in Bohr magnetons) (Bohr magnetons #) &1 <R (Favead E[Ul‘fiﬁ H) &

[Fe &1 URATY] §&1 = 26]

4

SCN-is weak field effect (WFE) ligand whereas CN- is strong field effect (SFE) ligand.

SCN-d1 gda &= ywra (WFE) ferfivs 8 Siafd CN-Uaa &5 uwra (SFE) forfvs & |

3d 4s 4p 4d
Fetin =ad [T [ ALLNL) 101
[Fe(SCN),] sod
Spin only magnetic moment = ,/5(5+2) = /35 BM
TEHOT DI AT

3d 4s 4p

Fe?in = [Ar]
¢y ™ IO 0 I
Spin only magnetic moment = ,/1(1+2) = ,/3 BM
TEH0T DI AT

Difference (37<R) = /35 — /3 =~ 4

Among the triatomic molecules/ions, BeCl,, N,~, N,O, NO,*, O,, SCI,, ICl,~, I,~and XeF,, the total number
of linear molecules(s)/ion(s) where the hybridization of the central atom does not have contribution from the
d-orbital(s) is

[Atomic number: S =16, Cl = 17,1 = 53 and Xe = 54]

& W Bru=aroe sropai /amaEi, BeCl,, Ny, N,O, NO,*, O,, SC,, ICI,, I, 1 XeF,, # YRae fvy(afi) /3ma= (),
7 Sl w=AT] & Haver # d-sfifded/sfifdeal o1 v 798 2, 3 ga 9w B

[9=HTY] w&aT (Atomic number) : S = 16, Cl = 17, 1 = 53 T2IT Xe = 54]

4

CBe-Cl N=N=N N=N-O
Sp Sp Sp

Not considering the electronic spin, the degeneracy of the second excited state (n = 3) of Hatom is 9, while
the degeneracy of the second excited state of H™is

SoIag A Tl B AR 9 HRd g H u=AT] &1 fgefia S<fSia s@wen (n = 3) @ §9% el (degeneracy) 9 &, @@
H- o fa<fia STfSra srazen &) dayerdn g
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3

Energy order of orbitals of H is decided by only principle quantum number (n)

while energy order of H™is decided by (n + /) rule :

Electronic configuration of ‘H~" is - 1s? its Energy order is decided by n+/ rule.

H- = 1s22s%2p°

Its 2" excited state is 2p

and degenery 2pis ‘3’

H @ $&d! 31 Holl &1 HA dael & gaicH &1 (n) gRT1 FuiRa 81 8 Siafd H-& fog a1t o9 (n + /) Fw
g1 fReiRa grar 2

‘H” &1 garagifae A 1s? & g9a forg Soft & (n + ¢) s g1 eiRa &rar 2
H- = 1s22s%2p°

P 20 IR Sraver 2p R

qeIm 2p &) FEYEr 3R |

All the energy released from the reaction X — Y, A G° = — 193 kJ mol~'is used for oxidizing M* as M* — M3*

+2e ,E°=-0.25V.

Under standard conditions, the number of moles of M* oxidized when one mole of X is convertedto Y is

[F = 96500 C mol]

AT X — Y, AG® = — 193 kd mol-! | J& F=Ol Holl 1 ITAT M* & JAfRAPT M* — M3 + 2¢-,
°=_0.25V ¥ BIA1 ¥ | A 3=y H 99 P Al X D1 Y # uRafia s=a & d9 M* & sifaiied 89 drel Arell

(moles) @1 wEAT B
[F = 96500 C mol-']

4

m* —— m3 + 2e-

AG® = —nFE° For 1 mole of m*

AGP® = -2 x 96500 x (-0.25) J

=+ 48250 J/mole

=48.25 KJ/mole

Energy released by conversion of 1 mole of

X —> Yy AG =-193 KJ
Hence mole of m* convert

193

48.25

m* —— m3* + 2e-

AG?=—-nFE® m*U® 91 & forw
AGP =-2 x 96500 x (—0.25) J

=+ 48250 J/mole

=48.25 KJ/mole

TP A1 & aRad § Jad SHoff

X —> Yy AG =-193 KJ

3ra: gRafda m* & dAra 19 | 4
' m 48.25
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If the freezing point of a 0.01 molal aqueous solution of a cobalt(l1l) chloride-ammonia complex (which behaves
as a strong electrolyte) is —0.0558°C, the number of chloride(s) in the coordination sphere of the complex is
[K; of water = 1.86 K kg mol~"]
e U drafee (1) FTARTSS—MIIT Age (A1 Uda d84a ecy (strong electrolyte) Fi I8 HT8R FRAT ©)
% 0.01 Ardtd Siefig fderae &1 f29® —0.0558°C &, T4 390 el & T9-dd AUSH H FARIg S,/ FARISS] Bl G
H
[K; (5Te1) = 1.86 K kg mol]
(1)

AT, = K, xixm
0.0558 =1.86 x i x 0.01

i=3
Given complex behaves as a strong electrolyte

o =100 %

n = 3 (no. of particles given by complex)
. complex is [Co(NH,).CIICI,
no. of CI~ions in the co-ordination sphere of the complex = 1

AT,= K, xixm
0.0558 = 1.86 x i x 0.01
i=3
& o1 Agd vad AT AUTST B AT AIER HCT &
o =100 %
n =3 (AHd gR1 i T ol &1 Fw&=)
. Fgd [Co(NH,),CIICI, &
AR S SUAEHATST W1 H Cl- 3T Bl &1 = 1

SECTION - 2 : (Maximum Marks : 40)

This section contains TEN questions

Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four
option(s) is(are) correct

For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS

Marking scheme :

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

0 If none of the bubbles is darkened

—2 In all other cases

e 2 : (Afreaw 3w : 40)

9 S § T9 U ¢ |

7% UeT | °R fdwe (A), (B), (C)@n (D) 81 37 IR fadwedl # A o 91 U@ 4 Aft® vy 98 2|
TP U H, 9 Al Adped ([Adpeti) & ogwd gaqgel (§agai) B 3. IR, TE. § HIell - |

3 TSI

+4 Il faw a1 |81 fadwen (APpeui) & /vy gaqgel (§agai) I e fbar o |

0 afk o1E ft gagan wren 7 fovam =1 |

—2 =g [T srgwenai §
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29. Compound(s) that on hydrogenation produce(s) optically inactive compound(s) is (are)
A ST BTsgIaEaRl (hydrogenation) R+ TR gdv7 3Tg0id (optically inactive) ST 991 2 (B)
(A) /\H>\Br (B) RV
H C\)\/
HC” CH, X CH,
H, Br
H,C A Br ‘\H
(©) CH, (D) H.C. xS __cH,
CH,
Ans (B,D)
Sol.
H H H

il Br

CH; H CH,

(Optically active)

H
o Br
(B) \\\\\\Br Ni/ H /'K‘\\\\\/
CH,=CH —CH, > CH,-CH; |
2

(Optically inactive)

CH, CH,
CH, CH,

H H
\\\\\\Br ‘\\\\\Br
Ni/ H, &
(C) CH,=C —> CHa—(IJH

(Optically active)

Br Br
CH,=CH CH, CH,—CH; CH,

(Optically inactive)
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30. The major product of the following reaction is
fferRad sifforan &1 1&g Saure @

i. KOH, H,0
i. H', heat

o5 o
s
S

Sol.

(¥

0]
%
CH, H,

@
OH| o
O O O
H'/Heat . H,0
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31. In the following reaction, the major product is
fferRad sifforan &1 1&g Saure @
CH,
)\/CHQ 1 equivalent HBr
H,Cc?
CH, CH,
CH
(A) H,c7 3 (B) H,c-TNF
Br Br
CH, CH,
© A~ o I~
H,Cc? Br H.C Br
Ans. (D)
g .
+
C CH 1eqHBr “\_CH
Sol. P Fo e C 2
o CHZ/ \CH/ —= Cle/ \CH/
H
CH,
| +
C CH CH Br
cH” Sew” c|: 3 éH
"
Major product
at room temperature
g .
T 2O~ A earer /+C\ Z\/CHZ
CH;, CH ClH2 CH
H
CH,
| +
C CH CH Br
cH” Sew” (|: 3 cle
|T> cH” \CH/ 2
HIR D AT R
g Idre
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32. The structure of D-(+)-glucose is
D-(+)-glucose @ AT &

CHO
H——OH
HO—+—H
H——OH
H——OH
CH,OH

The structure of L-(—)-glucose is
L-(-)-glucose @ | 2

CHO CHO CHO CHO
HO—r—H H——OH HO——H HO——H
A H—+—OH n HO———H HO———H - HO——y—H
A HO——r—H (®) H—7r—OH (©) H—r—OH () HO——1—H
HO——H HO——H HO——H H——OH
CH,OH CH,OH CH,OH CH,OH
Ans. (A)
Sol.  The structure of L-(—)- glucose is
L-(—)- T[T Y ERTT R |
CHO
HO ——H
H ——OH
HO —H
HO —H
CH,OH
33. The major product of the reaction is
fferRad sifforan &1 1&g Sare @
H,C CO,H
W NaNO,, aqueous HCIl
CH, NH, 0°C
H,C NH, H,C CO,H
(A) W (B) Y\/
CH, OH CH, OH
H,C CO,H H,C NH,
(€) W (D) W
CH, OH CH, OH
Ans (C)
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Treating with nitrous acid (diazotisation) gives a hydroxyl group in the place of the amino group. The reaction
occurs stereospecifically with retention in configuration.

-0
N\
COOH C—OH
NaNO, , HCI
0°C
NH, ®W
N

|

COOH

OH

The correct statement(s) about Cr?* and Mn*'is (are)

[Atomic numbers of Cr = 24 and Mn = 25]

(A) Cr?*is a reducing agent

(B) Mn* is an oxidizing agent

(C) Both Cr?* and Mn** exhibit d* electronic configuration

(D) When Cr?* is used as a reducing agent, the chromium ion attains d®° electronic configuration.

Cr T Mn> & Wad § el 9aaqed ® (2)

[9RATY] S&dT (Atomic number) : Cr = 24 211 Mn = 25]

(A) Cr?* Td 3r9amrds (reducing agent) € |

(B) Mn®* T& SUATI® (oxidizing agent) & |

(C) Crz* @ Mn® Q41 d* gerag e fa=am gerta &

(D) 59 Cr?* &1 U AUATIS &I a=8 SUANT fHar S 8 @1 IfFI M &1 gaidg i = ds &1 Siram 2 |
(A, B, C)

Cr2* + Mn® == Cr¥ + Mn?*

Cr?* is areducing agent Mn®* is an oxidising agent both Cr?* & Mn3* exhibit d* electronic configuration.
Cr?* s Uar® 8, Mn3* U SifRIGRS & Cr2* 9 Mn3* <141 d4 fa=am gaifa 2|

Copper is purified by electrolytic refining of blister copper. The correct statement(s) about this process is (are):
(A) Impure Cu strip is used as cathode

(B) Acidified aqueous CuSO, is used as electrolyte

(C) Pure Cu deposits at cathode
(D) Impurities settle as anode-mud

BIR BT MBIV HIWR IZad (blister copper) & g raael IRHROT §RT fHAT ST B | $9 USROT & A4 4
T TIIA ® (@)

(A) 3E B TS BT ST HS & ©U § BT § |

(B) 31T STeiid CuSO, H1 SUANT fIgfd SIveey & WU H BT & |

(C) & Cu BATS TR THT BT R |

(D) 3= THIS—Ud (anode-mud) & ®T F ST B & |
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(B,C, D)
Impure Cu is used as anode pure Cu deposited at cathode. Electrolyte is acidified solution of CuSQO,. impurities
settle as anode mud.
3MYE Cu BT TArS T 2, Y§ Cu HATS W TH B4 &, 7t CuSO, BI fATd ueey & wY § AN Had
2 qor ogfg VIS U & w9 H THHAA B B |
Fe* is reduced to Fe? by using
(A)H,0O, in presence of NaOH (B)Na,O, in water
(C)H,0O, in presence of H,SO, (D)Na,O, in presence of H,SO,
Fe* & Fe? # gy # Suyad &Ial ® (@1 )
(A) NaOH @1 suferfa 4 H,0, (B) 5Te % Na,0,
(C)H,SO, &1 SuRerfd il H,0, (D) H,SO, &1 Suferfd H Na,O,
(C)&(D)
In Basic medium, Fe** will be precipitated as Fe(OH),.
&R A1egq | Fe®, Fe(OH), & w4 ¥ Jaaifad 81 S |
The % yield of ammonia as a function of time in the reaction :
N,(9) +3H,(9) === 2NH,(9), AH<0
at (P, T,)is given below.
afAfhar N,(g) + 3H,(g) == 2NH,(9), AH< 0
¥ 3T & SIS (% yield) B T (time) TR Fian (P, T,) W = soilf w=ft 2
A
o
O
SN T,
NS
time >
If this reaction is conducted at (P, T,), with T, > T, the % yield of ammonia as a function of time is represented
by
gfe 78 AfMfhar (P, T,), R &1 S S8l T,> T, SMEINA & % S &) G99 IR e galRia o-ar 2 |
A A
3 3| T
> = o2
X X T,
(A) (B)
> time >
A A
3| e 3 I
> e S| e
X T2 R - T1
(€) (D)
time > time >
(B)
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]

Initially on increasing temperature rate of reaction will increase, so % yield will also increase with time. But
at equilibrium % yield at high temperature (T,) would be less than at T, as reaction is exothermic so the graph

IS

AT g R UR™ H IAHIT B &% H gfg Bl © o1 % A AT & 1T ggd1 Ry A1 R I=a M (T,)

W % AR T, B a1 & 9 e g9fd A Swerd @ 59 UeR A% 7 2

A

.-
L2

% vyield

v

time

If the unit cell of a mineral has cubic close packed (ccp) array of oxygen atoms with m fraction of octahedral
holes occupied by aluminium ions and n fraction of tetrahedral holes occupied by magnesium ions, m and n,

respectively, are

e U WSl B Tadh el | Afaiior URAY] 891 fdferd (cubic close packing) &g (array) ¥ &1 Siaf m i1
(fraction) sTehe@ A (octahedral) Rfad@aii (holes) § VA= e T2 n =7 aqshd@ 1 (tetrahedral)

Rfdaetatl § TRy smg= IuRkerd &, 9 m d7 n Ha: &

1 BY1 o2 1
'8 ®1.7 ©3 3

N =

(A)

(A)

In ccp, O ions are 4.

Hence total negative charge = -8

Let AI** ions be x, and Mg?* ions be .

Total positve charge = 3x + 2y

=3x+2y=8

This relation is satisfied only by x =2 and y = 1.
Hence number of AlI¥* = 2.

and number of Mg?* = 1.

= n = fraction of octahedral holes occupied by Al

2 1

4 2
and m = fraction of tetrahedral holes occupied by Mg?*
1
"8
Hence, answer is (A)

ccp H O I &1 §&dT1 = 4

T A FOMIY = -8

AT AIR* 3T x § 9T Mg2*3ma y 2 |

A gAY = 3x + 2y

=3x+2y=8

T I x =27 y = 18 79 T8 FHIHR0T FJd gl 2 |
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3 Al¥* Y gl FXT = 2,
qAT Mg?* &1 ol |1 = 1.

2 1
= n=ABgRI TR WM aTell Iehad g Rfads &1 gwrs = 273

J m=MggRI B T aTell agvhaa i Rfdaarei &1y -1

8
Ia: ST (A) B
SECTION - 3 : (Maximum Marks : 16)
o This section contains TWO questions
. Each question contains two columns, Column I and Column 11
. Column I has four entries (A),(B), (C) and (D)
. Column II has five entries (P),(Q), (R), (S) and (T)
. Match the entries in Column I with the entries in Column II
. One or more entries in Column I may match with one or more entries in Column 11
. The ORS contains a 4 x 5 matrix whose layout will be similar to the one shown below :
@ @ (@ R [8)] @]
® [® (@ [R)] [s)] @]
© [® (@ [R] [s)] @]
O  [® (@ [R)] )] [T
. For each entry in Column I, darken the bubbles of all the matching entries. For example, if entry (A) in

Column I matches with entries (Q), (R) and (T), then darken these three bubbles in the ORS. Similarly, for
entries (B), (C) and (D).

. Marking scheme :
For each entryin Column I
+2 If only the bubble(s) corresponding to all the correct match(es) is (are) darkened
0 If none of the bubbles is darkened
—1 In all other cases

@ 3 : (Afreaw 3w : 16)

. 39 TS H g U B |

. UAP U3 H I Bied 8, dred 1 g died 11

. e 17 9rR gfafiedt (A),(B), (C) dem (D) € |

. Pie I1# uf= wfafedt (P),(Q), (R), (S) @2 (T) & |

. D 1 o vfafieai &1 ofaw 1 31 yfafedl | gafea & |
. DI 13 To a1 7o A 31fe gfafie, diew 113 va a1 va | 3ife ufafical & gafera 81 g € |
. M. 3R, v, ® i gl Y SRAY 4 x 5 ey < WA R
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l CHEMISTRY I

@ [P Q) [R)] [s)] D]
® [P Q) [R)] [s)] D]
© [P Q) [R)] [s)] D]

O [P [ [R)] [9) (D]
D 1 o1 73S fafic & forg |t gafera ufafled & gagall o1 Se 3 | IIER0T Wy, I D [ 31 ufae
(A) fa=al (Q), (R) T2 (T) & gHferd 81, A S99 diHl gaAgall oI 3. R, TH. | HTell S | 341 THR ufafedr (B),
(C)qerm (D) @ fordr +ft & |
JH A
P 1 o 1AS ufae & forg,
+2 Il fae I RFcd (Adwed) & srgwd gagal (§Agal) B Brell fHa1 Sg |
0 afk o1E ft gagan wren 7 fovam =1 |
—1 =g | rawemasil |

39.

Sol.

Match the anionic species given in Column I that are present in the ore(s) given in Column IL.

ColumnlI Column IT
(A) Carbonate (P) Siderite
(B) Sulphide Q) Malachite
© Hydroxide R) Bauxite
(D) Oxide (S) Calamine

M Argentite
PfaA—1 # &I T Fomg=il (anionic species) B dicaH—11# XA T FET D (37ITDT) & A1 FAT BN |

i 1 e 11
(A) PEe (Carbonate) P) fRrs<rge (Siderite)
(B) AhTSS (Sulphide) (@) HerwTse (Malachite)
(C) gEsIRIssS (Hydroxide) R) dfraTss (Bauxite)
(D) 3Jifearse (Oxide) (S) B (Calamine)

M aroferse (Argentite)
A-PQ,S;B>T;C>Q,R;D—>R

(P) Siderite (Rsv13e) — FeCO,

Q) Malachite (Fidrge) — CuCO,.Cu(CH),
R) Bauxite (df@rge) — AlO,(OH), ,,

S) Calamine (@emTs) — ZnCO,

T) Argentite (3r5ToeTse) —Ag,S

~_~ A~~~
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40. Match the thermodynamic processes given under Column I with the expressions given under Column II.
ColumnlI Column Il
(A) Freezing of water at 273 Kand 1 atm (P) q=0
(B) Expansion of 1 mol of an ideal gasinto a Q) w=0
vacuum under isolated conditions
©) Mixing of equal volumes of two ideal gases at (R) ASsyS <0

constant temperature and pressure in an
isolated container
(D) Reversible heating of H,(g) at 1 atm from (S) AU=0
300 K'to 600 K, followed by reversible cooling
to 300 K at 1 atm

) AG=0
Bfam 14 XA ™ IWERAF (thermodynamic) TshAl &1 dfed 113 3 T Fsa] | GAferd o |
Hied 1 e 11
(A) 273 K @1 1 atm WR STel &1 fRHidRor (P) q=0
(B) faafia (isolated) Jrazemsii # Us Ara el TN Q@ w=0
%1 fata § gaxon
(C) Rer M9 qen @ R U& faafiq o= # R) AS, <0
qY ereet A B A AT BT AT
D) 1 atm W H,(g) @ 300 K& 600 K d&% S&HH0 (S) AU=0
(reversible) ATAH, dcagdrd 1 atm IR 300 K
qd IahaoNg e
M AG=0

Ans. (A-RT)(B-P,Q,S)(C-P,Q,S) (D-P,Q,S,T)
Sol. (A) H,O(r) — 5 H,O(s)at 273 K. & 1 atm
AH=-ve=q
ASy, <0, AG=0.
w z 0 (as water expands on freezing), AU # 0

W 20 (Ff% oo, 59 IR gaRT Bt 2 1) AU # 0

(B) Free expansion of ideal gas. q=0
3fest 9 BT o TR w=0
AU=0
ASy, >0
AG<0

(C) Mixing of equal volume of ideal gases at constant pressure & temp in an isolated container

T faafig = | g 91v 9en g9 W, e A B FEE IdH B A S
q=0, w=0, AU=0, AS >0, AG<0

Re versible Re versible
(D) Hz(g) 300K Heating,1atm 600 K Cooling,1atm 300 K.
q=0,w=0,AU=0,AG=0,AS =0
A ot
(D) H,(g) 300K T %, 1atm 600 K avaazﬂmatm 300 K.

q=0,w=0,AU=0,4G=0,AS,, =0
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PART- Il -MATHEMATICS

SECTION - 1 : (Maximum Marks : 32)

o This section contains EIGHT questions
. The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 to 9, both inclusive
For each question, darken the bubble corresponding to the correct integer in the ORS
Marking scheme :
+4 If the bubble corresponding to the answer is darkened
0 In all other cases

e 1 : (Afreaw 3w : 32)

. 39 @S | 16 U ¢ |
. TAS U HI SR 0 9 TF, I WA, & 1 B Th Uhdl Adig YOI 2 |
. TP U H, 311, IR, TH. R Al YUl & AJHU agel DI Hrell D |
. 3T AT
+4 I IR & IIHY gl DI Blal fHAT WY |
0 3= |l araRenali 4

41. The number of distinct solutions of the equation
5
Zcos2 2x + cos* x + sin* x + cos® x + sin®x = 2 in the interval [0, 2n] is
. . 5 .
JfART [0, 2n] W AHIBIOT Zcos2 2x + cos* x + sin* x + cos® x + sinfx = 2 % faf¥= gl (distinct solutions)
P Fdear 2 |
Ans. 8
5 . :
Sol. Zcos2 2x + cos* x + sin* x + cos® x + sin®k = 2
5 1 3
- 2 . qin2 — —gin? =
= 4cost+1 2sm2x+1 4sm2x 2
= C0s?2x = sin?2x
== tan?2x = 1
n 3n 5t 7n 9n 11n 13n 15=n
Now 319 2x < [0, 4n] = X ' %o 8" ' 5' a8’ 5 & &

888 8" 8" 8

so number of solution 37d: gell &1 G&IT=8
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42. Let the curve C be the mirror image of the parabola y? = 4x with respect to the linex +y+ 4 =0. I[f Aand
B are the points of intersection of C with the line y= — 5, then the distance between A and B is

AT {6 9% C,RWT x +y+4 =0 & A& H, WIAT (parabola) y? = 4x &1 g4v1 ufafa¥g (mirrorimage) ® |
afg AR B, 3% C3iR @y =-5,% vfawes g &, 99 AR B fa 31 g 7 |

Ans. 4
Sol. let P(t?, 2t) be a point on the curve y2 = 4x and Q(h, k) be it'simageinx +y+4 =0

h—t* k-2t  2(t°+2t+4)
T 1 2

= h=—(2t + 4)

=—(t?+4)
Now k = -5
sot =1
henceh=-2,-6
soA, B are (-2, -5) & (-6, -5)
Hence AB =4
Hindi. M1 a% y2 = 4x TR T& fa=g p (2, 2t) & T2 Q(h, k) SH&T x +y + 4 = 0§ yfafew 2

h-t* k-2t  2(t°+2t+4)
T 1 2

= =—(2t+4)

k=—(t2+4)

g k=-5

A t=+1

A h=-2,-6

I A, B, (=2, —5) 71 (-6, —5) &
I AB = 4

43. The minimum number of times a fair coin needs to be tossed, so that the probability of getting at least
two heads is at least 0.96, is
TS 1 faa@ (fair coin) &1 gATH fha+l IR SBTa=1 g9, 99 & &7 7 &9 <1 f7d (head) Tae B4

&) uTfirear 9 9 H9 0.96 817

Ans. 8
Sol. Let coin is tossed n times AT fFHT N IR IBTAT =T
10 an (1Y 4 _n+t
=1-|=| -"C,.|=| =20.96 —>
P(atleast two heads) (&¥ | &H ]I f2rT) = 1 (2} 2 (2} = 100> o
n+t <i 2" >25
= " 25 T ni1s
= least value of nis 8.
n &1 <IATH 719 8 7
44. Let n be the number of ways in which 5 boys and 5 girls can stand in a queue in such a way that all the

girls stand consecutively in the queue. Let m be the number of ways in which 5 boys and 5 girls can
stand in a queue in such a way that exactly four girls stand consecutively in the queue. Then the value

m
of —is
n

AT {5 n TPl | 59D AR 5 Asfhal ve ufdd # 39 bR W B 9Hhd & b vt asfehat 9fed § wara
(consecutively) @Y & | AT9T fF m TaHT A 5 d8d iR 5 dsfHal va ufdd # 59 IR W & 95d

f5 A& (exactly) 4 arefHar & dfdq #§ w9 as@! 8 | 9 % BT AT 2B |
Ans. 5
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m= 5! x 6C, x 5C, .2! .41
m 5lx15x2x5!
—=——————— =5
n 6!
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45. If the normals of the parabola y? = 4x drawn at the end points of its latus rectum are tangents to the
circle (x — 3)? + (y + 2)? = r2, then the value of r?is
I e (parabola) y2 = 4x & e ST (latus rectum) & RreR 9531 w ©iE 7Y @1ffe= (normals)
T (X —3)2+ (y + 2)2= 2%} Wi YW &, q9 r2 1 7719 & |
Ans. 2
Sol.  Equation of normals at points (1, +2) are
y=—x+3 & y=x-3
= x+y-3=0 & x-y-3=0
N 3-2-3| -
VTR A A
Hindi. 33l (1, 2) W el & FHiHRo
=—x+3 AR y=x-3
= x+y-3=0 R x-y-3=0

3-2-3
a1 |- = rr=2

39

[x], x<2
46. Let f: R —» R be a function defined by f(x) = { 0 x>2 where [X] is the greatest integer less than or

2 2
x(x%)
equal to x. If I = f2+f(x+1)dx , then the value of (41-1) is
-1

71971 f6 B9 f: R > R

[x], x<£2 . :
f(x) = { | g« 2, S&f [x], x § ®H IT x d SO & AgaH YUl (greatest integer less than

0, x>2
2
ALE)
or equal to x) ®1 gertar 8 | afg 1= 21 f(x 1) T (41=1) BT AT =
21
Ans. 0
2 1 2
X[x?] x[x?] 0 0 x.1
Sol. I=_1—2+[x+1] =_1—3+[x+1] X=£3_1dx+£3+odx+ 1 3+‘ldx
> TV2
IES R FU C aine
_421_8_Z s I1-1=0
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A cylindrical container is to be made from certain solid material with the following constraints: It has
fixed inner volume of V. mm?3, has a 2 mm thick solid wall and is open at the top. The bottom of the
container is solid circular disc of thickness 2 mm and is of radius equal to the outer radius of the
container.

If the volume of the material used to make the container is minimum when the inner radius of the

container is 10 mm, then the value of is
2507

=1 =raigl (container) ®1 AT $RAJ gY UF JaTHR UTH (cylinderical container) T 31 ugTel & 911
2: UTA BT ATARD rgad V a+ A 797 (fixed) & 7o s@a1 A 2 ffl Aers @) € U9 U W | Gall
2| 93 &1 fraar ad 2 il Aiers arear 819 g f$%@ (circular disc) & e faa 3rsar, o &t 9
o1 & qRER B | AfE ura @t orafR® fsar 10 il 819 wR ugred & AW Idd @ ATaegHal sl 8,

v
qg ——— &1 919 ¢ |

2507
4
Volume of material V = nr?h g3 &1 JA1FIT V = nreh
= V, =n(r+ 2)?22+ n(r + 2)’h — nr*h
= V, =2n(r + 2)*+ nh(4 + 4r)
= V, =2n(r + 2)*+ 4zh(r + 1)
2(r+1)V
= V= 2n((r+2)2 +%}
nr
dv, 2v(i-1 2
—=2n| 2(r+2)+—| —=—-— (=0
= ar n[ (r+2) N(rz "SJJ
2V (-2-10
24 + — =0
= n ( 108 j
24v
=24
= 103
= v=10r
v
=4
= 250
X2+
6 1 1
Let F(x) = JZCOS tdt forall x e Randf: O’E — [0, ) be a continuous function. For a e 0,5 , if
X
F'(a) + 2 is the area of the region bounded by x =0,y =0, y = f(x) and x = a, then f(0) is
X2+
6

1 .
71 f6 9 x e R® fag, F(x) = JZcosztdta%TT f: {0,5}—> [0, ) U& Wad BaAq & | Ife 89 |+
X

1
ac {0,5} % foIQ F'(a) + 299 &9 &1 &83%d &, 9 f x =0,y =0,y =f(x) 31X x = a, ¥ f&IRT (bounded)

g3 8, I f(0) HT #1912 |
3
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x2+ X
Sol. F(x)= j 2cos? + dit
X
2
2 T
F'(x) = Z(COS[X +ED 2X — 2c0os*X
a
F'(a) +2= J.f(X)dX
0
2 a
2 T
2(003[3 +ED 2a - 2cos?a + 2 = | f(x)dx
0
2, T 2 T . 2 T
= 4cos? (a +gj + 4a 2cos (a +gj : (— 3'”(3 +ED x 2a + 4cosa sina = f(a)
2
IR
f(0)=4 5 | = 3
SECTION - 2 : (Maximum Marks : 40)
o This section contains TEN questions
. Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four
option(s) is(are) correct
. For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS
. Marking scheme :
+4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened
0 If none of the bubbles is darkened
—2 In all other cases
e 2 : (Afrpaw 3w : 40)
. 3 TS H 9 U B |
. TA% Ued H °R fdwe (A), (B), (C) @2 (D) B 1 39 R fadwedl # | s 91 U 4 Aft® ey 98 2|
. TP U H, 9 Al Adped ([APeti) & o wu gaqgel (§agai) B 3. 3R, TE. § HIcTl - |
. JH A
+4 Il faw a1 |81 fawen (APpeui) & /vy gaqgal (§agai) I Pra fbar oy |
0 afk o1E ft gagan wren 7 fovam =1 |
-2 =9 AW Jrawemail |
49. Let Xand Y be two arbitrary, 3 x 3, non-zero, skew-symmetric matrices and Z be an arbitrary 3 x 3, non-
zero, symmetric matrix. Then which of the following matrices is (are) skew symmetric ?
A f& X Td Y 1 W@ (arbitrary), 3 x 3, TRIAR (non-zero) faww F9HAT (skew-symmetric) 3Tgg (Matrix)
23R Z 7% Wes, 3 x 3, YRR, FAMT (symmetric) g § | 9 fr=ifeiRaa # &1 S (1) fave w9fid smegg
2 ()7
(A) Y3Z4 = Z4Y3 (B) X* +Y* (C) X4Z3 — Z3x* (D) X2 + Y23
Ans. (C,D)

This solution was download from Resonance JEE ADVANCED 2015 Solution portal Page ” 43

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




Resonance

Educating for better tomorrow

I MATHEMATICS I

JEE-ADVANCED-2015 | DATE: 24-05-2015 | PAPER-1 | CODE-1

Sol. (C)  (x*Z3—Z3X4)T = (X4Z%)T (22X
=(ZTPXT) = (XWZTY

= 73X4 X473
= —(X4Z3— st4)
(D) (X2 +Y2)T= _XB_Y2 = X2 + Y28 js skew—symmetric faws afdra @
(1+a)® (1+20)* (143a)?
2 2 2
50. Which of the following values of a satisfy the equation (2+a) (2+2a) (2+30)" __ 648a ?

B+a)? (3+20)? (3+3a)

(A+a)? (1+20)? (1430)?

aiﬁﬁﬂﬁmﬁﬂﬁﬁﬁﬁw(@r)ﬂﬁwﬂw(z+a)z (2+2°°)z (2+3°°)z = — 6480, P T BT (PA)
B+a)’ (3+2a)7 (3+30)

TRIN?

(A)—4 (B)9 (C)-9 (D) 4
Ans. (B,C)
Sol. R, >R,-R,R,—>R,-R,

(1+a)® (1+2a)® (1+3a)?

3+2a0 3+4a 3+6a = _ 6480,

5+20 5+4a 5+6a

R,—»R,—-R,

(1+a)® (1+2a)® (1+3a)?

3+20 3+4a 3+6a - _ 6484
2 2 2

¢, »C,-C,C,»C,-C,

(1+0)?® a2+30) o(2+50)

3+2a 20 2a - _ 6484
2 0

= 20%(2+ 3a) — 20%(2+ 50) = — 3240
= —403=-3240 = a=0,%+9

51. In R?, consider the planes P, :y=0and P,: x+z=1. Let P, be a plane, different from P, and P,, which
passes through the intersection of P, and P, . If the distance of the point (0, 1, 0) from P, is 1 and the
distance of a point (o, B, y) from P, is 2, then which of the following relation is (are) true ?
a9 Y f6 RH Pty =03R P,:x +z= 13 ¥Hadl & | A1 6 P, (& @waal & St 99aa P, vd P, ¥
=1 & den P, vd P,® ufarewed (intersection) ¥ Siran & | afd fa=g (0, 1, 0) A P, &1 g1 U& (1) & @1 fRIg
(o, B, y) ¥ P, 31 g8 a1 (2) B, 79 fFre=ifaRed www (awdi) § 319 @1 () dgfed e 81 (8) ?

(A)20+B+2y+2=0 (B)20—P+2y+4=0
(C) 20+ B—2y—10=0 (D) 20— B +2y—8=0
Ans. (B,D)

Sol. LetP,beP,+AP =0 = X+Ay+z-1=0
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Distance from (0, 1, 0) is 1

. Equationof P,is 2x -y +2z2-2 =0
Dist. from (o, B,y) is 3
200-B+2y-2
3
option (B, D) are correct.
Hindi. a9 p,,p, +4p,=08 = X+iy+z-1=0
(0,1,0)9 5T 12

O+A+0-1
\/1+x2+1

o 1
)
- p,®T FHIGRUT, 2x —y +22-2 =038
(0, B, 7) T g 38
200-B+2y-2
%‘ﬂ = 20-B+2y=2+6

=2 o 20—-P+2y=2+6

=1

(B, D) & fawey 2 |

52. In R3, let L be a straight line passing through the origin. Suppose that all the points on L are at a constant
distance from the two planes P, : x +2y—z+1=0andP,:2x -y +z -1 =0. Let M be the locus of
the feet of the perpendiculars drawn from the points on L to the plane P,. Which of the following points
lie(s) on M?

A b R*H L U &Rl ¥ 8 S fob el fAwg &1 Sl 8 | A b L & 9t fag Aoaedi P, x + 2y —z + 1= 0qen
P,i2x-y+z-1=04 ReR g W & | A1 & L & Rgail ¥ qada P, W STal Y o1 & Ural (feet of the
perpendiculars) &7 92 (locus) M 8 | f=fafed g a9 a w1 (A) R ua MR Rea g 2 (®) 2

0,-2 _2 L 21 102
AW>"6 73 BIl"6 36 ©) 76 6 ® {733
Ans. (AB)
Sol. Let y be the vector along L
]k
1 2 -1 _- - _-
then y = = i-3j-5k
2 -1 1

So any pointonline Lis A(A, — 3\, —51)
Foot of perpendicular from Ato P, is
h-A _ k=3 _ (+50 _ (A-6r+50+1) _ 1

1 2 —1 1+ 4 +1 6
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h=x- k=-3A—

w| =

1
6 )

1 1 1
is | A——=,-3A——,-BA+—
so foot |s( 6 3 6}

So (A, B)
Hindi. #1 L & srgfewr wfeer ¢ 2
i j Kk
1 2 1 _+ - -
qq = = i-3j-5k
Vil 1oq

I LW 18 =g A(A, — 3a, —5a) B
A PR dNUE

h-% _ k-3L _ 1450 _  (h-61+5h+1)

1
,E——5k+g

1 2 -1 1+ 4 +1

h=de ~ K= —3h— =, |=—BL+ =
- R R ¢

1

1 1
: A= —~3h——, 5 +—
3 mm-q'( 5 3 0°+6j 2l

ara: (A, B) fawen a& 2 |

53. Let P and Q be distinct points on the parabola y? = 2x such that a circle with PQ as diameter passes
through the vertex O of the parabola, If P lies in the first quadrant and the area of the triangle AOPQ is

3+/2 , then which of the following is (are) the coordinates of P ?

A {6 a1 fag P 3R Q wRaed (parabola) y? = 2x W 59 UaR ot N 8 f& v& g9, e a9 PQ &,
9 R & U (vertex) O ¥ S & | AK P 1M =R (first quadrant) # Rerd & den st AOPQ 1 &% e

342 & @ = 4 @ 3 a1 (R) fig P& s © (8) ?

(A) (4, 242) (B) (9, 3v2)
Ans. (AD)
Sol. OP 1L 0OQ = tt=—4

1
Now 379 £} .OP.0Q=3,/2

1 i+t2 §+t2

2\a T\ s T2 =342
1 2 2

L e

2 2

L. (16+4(t1+t2)+16)=9x2
16

= 8+t2+t2=18

= t2+t2-10=0

1 1
(€) (Z’EJ (D) (1, v2)

1
P Etf’hj

Xv

90°

Q

t5
2t
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= t4—-10t2+16=0
= t2=2,8

Let y(x) be a solution of the differential equation (1 + eX)y' + ye*x=1. If y(0) = 2, then which of the following
statements is (are) true ?

(A)y(-4)=0

(B)y(-2)=0

(C) y(x) has a critical point in the interval (-1, 0)

(D) y(x) has no critical point in the interval (-1, 0)

A P y(x) radmd FHHROT (1 + )y’ + yer = 1 &1 & & | X y(0) = 2 a9 f=foRad =i § 9 o149 41 ()
TqE B (8) ?

(A)y(-4)=0

(B)y(-2)=0

(C) y(x) ®1 T& wifad 95 (critical point) 3fa=Td (=1, 0) ¥

(D) y(x) &1 ®Ig ¥ wifdsw =g (critical point) 3fa=Ter (-1, 0) § 78 2

(AC)

1re) Y 4 yer=1

(1+e) 5 +yer=

d e* 1

=y y= X

dx = 1+eX 1+e

I.LF = eJ.:?dx _ g(te’) = 1+¢e

complete solution T &

y.(1+ e = J1dx
(1+e)y=x+c
x=0,y=2 = c=4
(1+e)y=x+4

_ X+4
y= e* +1
x=—4, y=0
R
(ex+1).1—(x+4)eX

dx ~ (ex+1)2
e*(-x—3)+1 /(0, 3)

(ex+1)2 ©
YL s ;

" _

L 1
= X+3

Consider the family of all circles whose centers lie on the straight line y = x. If this family of circles is
represented by the differential equation Py" + Qy' + 1 = 0, where P, Q are functions of x, y and y' (here

This solution was download from Resonance JEE ADVANCED 2015 Solution portal Page ” 47

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




Sol.

56.

Resonance

Educating for better tomorrow

I MATHEMATICS I

JEE-ADVANCED-2015 | DATE: 24-05-2015 | PAPER-1 | CODE-1

d d?
y'= d_i VA d—)zl ), then which of the following statements is (are) true?
X
(A)P=y+x (B) P =y~—x
CYP+Q=1-x+y+y +(y) D)P-Q=x+y-y - (y)

39 91 ga-ga(family of circles) @1 fdaR SIS S = IRa Y@y = x R Rod 2 | Il 59 go-Ga &
| g, IaHe FHIHIT Py" + Qy' + 1= 0, ¥ 500 810 8, T8I P, Q39 UBR € & 9 x, y IR y' & HarA

2
%*(u%ﬁy'=:—i,y"=j%),aaﬁﬁ%r@ﬁmﬁﬁﬁaﬁqw(ﬁ)w%(ﬁ)?
(A)P =y +x (B)P=y—x
(C)P+Q=1-x+y+y +(y) D)P-Q=x+y-y —(y')

(B.C)

(x = o + (y = o =12
X2+ y2—2ax —2ay + 202 -r2=0

2x + 2yy' — 20— 20y’ =0 (i)
X+ yy' .
= o= Ty' ...(ii)

again diff. w.r.t. g7: s/d®e R R
2+ 2(y)2 + 2yy" - 20y” =0

X+yy'
T+(y)P+yy - (WJ y"=0

=
= THy + (Y2 + (y) +yy" +yyy —xy" —yyy”" =0
= (y—x)y"+(1+y+(y)?)y +1=0
= P=y-x,Q=1+y +(y)
Ans. (B,C)
Note : P & Q will not be unique function as
Py"+Qy'+Ry'-Ry'"+1=0

Py’ Qy'
= 1-Ry" + 1—Ry’ + 1 =0 Hence new P & Q can be obtained.

So it can be a controversial problem.
e : P g Q afgdhy e =21 & 941 fb
Py”+Qy'+ Ry'—Ry"" 1=0

Py' Qy'
:> 1_Ryll + 1_Ryl
31 I8 fagrerye yeq 2|

+1=0 T A P am Q Ut fHy S Had 2 |

X X), x#0

Let g: R — R be a differentiable function with g(0) = 0, g'(0) = 0 and g'(1) = 0. Let f(x) = |1 X I(?( : .
) X=

and h(x) = e for all x € R. Let (foh)(x) denote f(h(x)) and (hof)(x) denote h(f(x)). Then which of the
following is(are) true?
(A) f is differentiable at x = 0 (B) his differentiable at x = 0
(C) foh is differentiable atx = 0 (D) hof is differentiable at x = 0
A1 f% g: R > R U& AaFA-IT BT & oaf & g(0) = 0, g'(0) =0 Td g'(1) = 0 & | #r+1 &
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X
—_g(x), 0
f(x)= 1% I(?(X) * . MR UAFH x € R forg h(x) = e & | A1 fF (foh)(x) 3R (hof)(x) s#eT: f(h(x)) 3R
) X=
h(f(x)) @1 geria & | g9 fr=foRad semt § @ S1=wan@) 98 8 €)?
(A) x = 0 WR f JAHANT 2 | (B) x =0 WR h =T & |
(C) x = 0 &R foh @G § | (D) x = 0 &R hof @G § |
Ans. (AD)
Sol. g(0)=0, g (0)=0 g (1)=0
g(x) ; x>0
f(x)j-ga(x) ' x<0 h(x) = ek
0 ; 0
() = g(e|x|)! h(f(x)):elg(x)l
-g(0
aloly) = lim SN0 i)

(ole)) = Jim, 20280 )

B (h(n)) =1& L(h'(O)) =—1 So h(x) is non derivable. at x = 0

3 h(x), x = 0 TR ATHA-NT 72l |

Now 3arg lim f

x—0 X = x>0

(oo = im, A=A _ tim SE=8D €21 _ gy
L(f'(h(x))) ==g (1) Hence f(h(x)) is non derivable atx = 0
ara: f(h(x)), x = 0 TR FaFHT el 2 |
Since x = 0 iis repeated root of g(x) So eloil is differetiable at x = 0
Tfdhx = 0, g(x) BT TRIERT 7 B | T gloxll, x = 0 TR FAHA-NY B |

hence 3/@: (A), (D)

m. (1.,
57. Let f(x) = sin[gs'n[ES'nXD forall x e Rand g(x) = gsin x for all x € R. Let (fog) (x) dentoe f(g(x)) and
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(gof) (x) denote g(f(x)). Then which of the following is(are)true?

11 11
(A) Rangeofﬂs{ PX 2} (B) Range of fog IS|: > 2}
f(x)
(C) Lmo 9(x) g (D) There is an x € R such that (gof)(x) = 1

A1 f T x € R & forg f(x) = Sin[%sin[gsinxD\o,ﬁ—\r Y x e R& oy g(x) = —sm x 81w %
(fog) (x) 3MR (gof) (x) I f(g(x)) MR g(f(x)) B i &, g9 fr=iforRad & & 39 &1 (/) I ' €)?

11
(A )faﬁqﬁw{———}%l (B )fogiﬁqﬁw{———}%l
e >Lm£=§ (D) R Ta x Y1 & Rorrd 17 (gof)(x) = 1
Ans. (AB,C)
Sol. f(x)= sin(gsin(gsinxn
Let %sin X=0 ~0e {—gg}
f(x) = sin(%sm 9}
L _rr
Letgsm9=¢ e 66
11
f(x)=sin¢ e {—55} (A)
T . T . T .
Now fog(x) =sin (gSln(ESIn[ESIn XJJJ
11
Clearly, range of fog is also (_E’Ej (B)
sin(nsin(nsinxD
, 6 2
Now, >|<I—n>?J T
~sinx
2
sm( sm[nsin XD 7Ts,in[ Smxj
lim— X 6 -
T omom n Zsinx Sinx
si 5 »
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(o -
SIN| —sSINX ESInX

N

. T
- lim =x=x X
x-0m T sinx X
2
lr_x c
372 6 ©

Now, gof(x)=1

Esin Esin Esinx
= 272772 =1

| Zsinf Zsinx —gz 2 >1
= sinlg7 2 "% 314 2 (D)
. T . T .
Hindi. f(x) = sin| —sin| —sinx
indi. f(x) (6 (2 D
T _E &
HFlTEsmx—e -0 e 2"

f(x) = sin (gsin 9}

o &
m-vngsme—q; o e 66
. 11
f(x)=sin¢ e ) (A)
T . T . T .
319 fog(x) = sin gsm Esm Esmx
11
eyl fog b1 URIER (_E’EJ (B)
. T . T .
sin| =sin| =sinx
. (6 (2 D
lim
v x—0 T .
~sinx
2
| 2sin(gsin[gsinxD gsin[gsinxj
lim— X -
=S x0w mo, (T . sinXx
—sin| —sinx —xX
s pem) %
sin(nsinxj T sinx
. Lo 2 2
— lim—x—x
x>0 6 gsinx X
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1 n =«
3276 ©
319, gof(x) =1
Esin Esin Esinx
= 272772 =1
; Esin Esinx —2: 2 >1
= sin| g2 x 314 2 (D)

Let APQR be a triangle. Let a=QR,b=RP and ¢=PQ . If |a|= 12, |b|=4+3 and b.c =24, then
which of the following is(are) true?

1P 4 e
A) —-|al=12 By =L
(A) 13| (B)

+]3]=30

(C)|axb+cCxal=483 (D) a.b=-72

71 fh APQR U 3t 2 | 191 f6 3=QR,b=RP 3R ¢=PQ 213X [a|=12, |b|=43 R b.6=24,

a9 fr=fafRed & 9 @9 1 @) 98 § ©)?
- 12

) L ja =12

(C)|axb+Cxal|=483

(A,C,D)
a+b+c =0
= b+c=-a
— 48+ g2 +48 =144
= ¢2 =48
- Fles
g
T_|f;1| =24-12=12 Ans. (A)
Further T=fy
a+b=-¢

=48
= ab =-72 Ans. (D)
a+b+c =0
= axb+axc =0
axb+cxal = 2/axb| = z_m = 48,3 Ans. (C)
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SECTION - 3 : (Maximum Marks : 16)

o This section contains TWO questions

. Each question contains two columns, Column I and Column 11

. Column I has four entries (A),(B), (C) and (D)

. Column II has five entries (P),(Q), (R), (S) and (T)

. Match the entries in Column I with the entries in Column 11

. One or more entries in Column I may match with one or more entries in Column 11
. The ORS contains a 4 x 5 matrix whose layout will be similar to the one shown below :

@ [P (@ [R] [®)] [M]
® [P [ [R)] 9] (D]
© [P (@ [R)] [®)] (D]
© [P (@ [R)] [®)] (D]

. For each entry in Column I, darken the bubbles of all the matching entries. For example, if entry (A) in

Column I matches with entries (Q), (R) and (T), then darken these three bubbles in the ORS. Similarly, for
entries (B), (C) and (D).

. Marking scheme :
For each entryin Column I
+2 If only the bubble(s) corresponding to all the correct match(es) is (are) darkened
0 If none of the bubbles is darkened
—1 In all other cases

e 3 : (Afrpaw 3w : 16)

. 39 TS H g U B |

. UAP I H I Bied 8, dred 1 9 died 11

. e 17 9rR gfafiedt (A),(B), (C) dem (D) B |

. Pie 11+ uf= wfafedt (P),(Q), (R), (S) @2 (T) § |

. D 1 o vfaficai &1 ofew 1 31 gfafedl | gafea & |
. D 13 Ta a1 7o A 31fe gfafke, diew 113 va a1 va § 31 ufafical | gafera 81 g € |
. M. 3R, v, ® i gl Y S=AY 4 x 5 ey < WA R

@ [P Q) [R)] [s)] D]
® [P Q) [R)] [s)] [M]
© [P Q) [R)] [s)] D]

O [P [@ [R)] [5)] [(T)]
. DicH 1 o1 73S fafic & forg |t gafera ufafedl & gagall o1 Srel 3 | IIER0T Wy, I D [ 31 ufae
(A) Ifa=al (Q), (R) T2 (T) & gHferd 81, A S99 diHl gaAgall oI 3. R, TH. | HTell S | 341 THR ufafedr (B),
(C)qerm (D) @ fordr +ft & |
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3T AT

Bicd 13 g3 vfae & fog,

+2 Il fae I RFcd (Adwed) & srgwd gagal (§Agal) B Brell fHa1 Sg |
0 afk o1E ft gagan wren 7 fovam =1 |

—1 3 ) srgRena H

59.

Column-I

(A) In R?, if the magnitude of the projection vector of the vector
ai+pj on y3i+]is ¥3 andifa=2+ y3p,

then possible value(s) of |a| is (are)
(B) Let a and b be real numbers such that the function

—3ax?’ -2, x<1
fx)={ o is differentiable forall x < R.
bx+a® , x2>1

Then possible value(s) of ais (are)

(9] Let ®# 1 be a complex cube root of unity.
If (3—30+20?)*" 3+ (2 + 30— 30?)*" "3+ (-3 + 20 + 30?)*" "3 =0,
then possible value(s) of n is (are)

(D) Let the harmonic mean of two positive real numbers a and b be 4.

If g is a positive real number such that a, 5,9, b is an arithmetic
progression, then the value(s) of |g—al is (are)

HicH -1

A) A R, f |fewr of +pj @1 e 31+ ) W wem
Hfer (projection vector) @1 GRATIT (magnitude) +/3 21 3R
Ife a=2+ 3B B, T4 |o| B THT FH B (B)

(B) A % IR<fd® FEaY a iR b 39 UHR & & wed

«>1 I x e R P U srgdhe= 2 |

—3ax?’-2, x<1
f(x)=
() { bx+a® ,

T o B F9T A 2 (8)

(C) w5 o1, SHE (unity) HT Th AT 99 & | I
(3—3m + 202" *3+ (2 + 3o — 30?)"*3 + (<3 + 20 + 3w?)" 3 =0,
d9 n® G9g A ® (B)

©O) w1 % Q) YIS IRATIF HEATY a 3R b BT ETHSB A 48 |
IfY Th gD IRAfAD AT q 39 UBR 8 b a, 5,9, b Th
AR Ao B | 99 |q—a| BT (P) A4 B (8)

(A)»>PQ;(B)—»P,Q;(C)»>PQS,T;(D)>Q, T

Column-II
(P) 1
Q 2
(R) 3
S) 4
M S
Hied-11
(P) 1
Q 2
(R) 3
S) 4
M S
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° ~ \/g’l‘ +]
Sol. (A) (0“+I3J){—2 =3 = J3a+p=12{3
Va+| 2= 2\ +2./3
J3
= 3ao+ta—-2=%6 = 40.=8,-4 = a=2,-1
(A—>P,Q)
(B) Continuous A = —-3a—-2=b+a?
differentiable d@@we i = —6a=b= Ga=a?+3a+2
= a?-3a+2=0 = a=1,2
(B—->P,Q)
D 2ab _4 b=2a+2b |
(D) ath = ab=2a+2b .. (i)
q=10-a anddar2q=5+b
= 20—-2a=5+b = 15=2a+b ... (i)
From (i) and 3fR (ii) ¥ a (15 —2a) = 2a + 2(15 — 2a)
5
= 15a—-2a?=-2a+30 = 2a2-17a+30=0 = a=6,§
15
= q=4,7 = l[g—al=2,5
(D->Q,T)
©) Let a= 3-30+ 20
an=30—3w?+ 2
aw’ = 3w’ -3 + 20
NOW a4n+3 (1 + (D4x+3 + ((02)4n+3) = O
= n should not be a multiple of 3
Hence P, Q, S, T
60. Column-1I Column-II
(A) In a triangle AXYZ, let a, b and c be the lengths of the sides (P) 1
opposite to the angles X, Y and Z, respectively. If 2(a? - b?) = ¢
sin(X-Y) . .
and A = “enz then possible values of n for which
cos(nmA) = Qs (are)
(B) In a triangle AXYZ, let a, b and c be the lengths of the sides Q 2
opposite to the angles X, Y and Z, respectively. If
a
1+ cos2X —2cos2Y = 2sinXsinY, then possible value(s) of b

is (are)
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(C) INR2, let \/3i+],i++/3] and Bi+(1—P)] be the position vectors R 3

of X, Y and Z with respect to the origin O, respectively. If the

distance of Z from the bisector of the acute angle of OX and OY

is 3 , then possible value(s) of |B| is (are)
2

(D) Suppose that F(a) denotes the area of the region bounded by (S) 5

x=0,x=2,y*=4xand y = |ox — 1| + Jax — 2| + ax, where

o € {0, 1}. Then the value(s) of F(a) + 2\/5 , when o.= 0 and

a=1,is (are)

(M 6

PicH -1 Die-I1
(A) AT & T S AXYZ H 1071 X, Y IR Z & |1 &1 qotall ot (P) 1

THEIEAT HA: a, b 3R ¢ B | AP 2(a%— b?) = c2 3R

= % 21 I cos(nnh) =0T n & H9a 71 & (8)

(B) AT & T S AXYZ 3 101 X, Y IR Z & |1 &1 qorail ot Q) 2

THITSAT U a, b 3R ¢ 8 | AT 1 + cos2X — 2cos2Y = 2sinXsinY

a—sr%zr%m—crm%(%)

C) AR R H ot fasg O P et 3i+j,i++/3] 3R Bi+(1-B)j R 3
e X, Y ok Z @ Rerfy 9w (position vectors) ® | afd OX 3R OY

z%qqaﬁw%%mwﬁzﬁgﬁ%g‘r,aﬁ|[3|wr(a‘>)ﬁﬂ-crm=r%(§)

(D) AT % F(o) 9 &5 & &%l ®I ST & ol (S) 5
X=0,x=2,y?=4x AR y = Jax — 1| + |ax — 2| + ox, & BRI g,

STef o e {0, 1} 8| a=03iR a=1$%|‘QF(a)+§\/§Eb"r($)

A4 8 (8) ) 6
Ans. (A)>PRS;(B)>P;(C)>PQ;(D)>S,T
Sol. (A)
X
a b
Y o z

Given 2(a?—b?) = c?
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= 2(sin2x — sin?y) = sin?z
= 2sin(x + y) sin(x —y) = sin?z
= 2sin(t — z) sin (x —y) = sin?z
. sinz )
z = sin(x —y) = - (i)
also given,
_sin(x-y)_1
" sinz 2
Now, cos(hmi)=0
nm
= cos| 5 | = 0
n=1,3,5 (A—>PR,S)
X
c b
(B)
y a z

1 + cos2x — 2cos2y = 2sin x sin y
2cos2x — 2cos2y = 2sinx siny

1 —sin?>x — 1 + 2sin%y = sin x sin y
sin?x + sinx siny = 2sin%y
sin(sinx + siny) = 2sin?y
a(a +b) = 2b?
a’+ab-2b2=0

sinx = ak, siny = bk

(B—> P)

()
Hence equation of acute angle bisector of OX and OY isy = x
Hencex —y =0

R R B-U1-P 3
Now, distance of i+(1—-p)j =z(B, 1—B) fromx —y s % =ﬁ
|2p—1]=3
2B—-1=13 yﬁ’\/g)
2B=4,-2
p=2,-1
Bl=2,1 Ans. (PQ) o
60 xW3.1
(D) Q_)
Fora=1 %0
3-x ; X <1
y=lx—1]+|x=2|+x= 1+x ; 1<x<2
3x-3 ; x2>2
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2=4
6/y X
\3

2
A= %(2+3)x1+%(2+3)x1—£2&dx

8

A=5_ 2

3

8

F(1)+ 5V2 =5

Fora=0,y=|-1]+|-2| = 3
A
y=3 y’=4x
mm—
. N
v

p 8
A=6- | 2vxdx = A=6-32

0

8
F(0) + gﬁ =6 (D= s, 1)
Hindi. (A)
X
5 b

Y z

feam T ' 2(a? - b?) = ¢?
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= 2(sin2x — sin?y) = sin?z
= 2sin(x + y) sin(x —y) = sin?z
= 2sin(t — z) sin (x —y) = sin?z
. sinz )
z = sin(x —y) = - (i)
I8 Al 9 &,
_sin(x-y)_1
" sinz 2
g, cos(hmr)=0
nn
= cos| 5 | = 0
n=1,3,5 (Q—>PR,S)
X
b
c
(B)
Y a Z

1 + cos2x — 2cos2y = 2sin x sin y
2cos2x — 2cos2y = 2sinx siny

1 —sin?>x — 1 + 2sin?y = sin X sin y
sin?x + sinx siny = 2sin%y
sin(sinx + siny) = 2sin?y
a(a +b) = 2b?
a’+ab-2b2=0

sinx = ak, siny = bk

(B—> P)

37 OX T OY @& Hed Y BV & Hefeh BT AHIPROT y = X © | yﬁﬁ)
A x-y=0
P (—p) p-(1-p)_ 3
o, Bi+(1-p)j =z(B, 1-B) P x—y A A ‘T‘zﬁ 60° x(/§,1)
12p—1]=3 o
2B —1=43
28=4,-2
p=2,-1
1Bl =2, 1 Ans. (PQ)
(D)
3-x ;  x<1
Foro=1 y:lx_1|+|x_2|+x= 1+ X X 1<x<2
3x-3 ; x=2
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l MATHEMATICS I

2=4
6/y X
\3

2
A= %(2+3)x1+%(2+3)x1—£2&dx

8
A=5—§\/§

F(1)+§f =5
@ RTa=0,y=|-1]+]-2/=3

A
y=3 y’=4x
mm—
pd N
%

h 8
A=6- | 2Vxdx = A=6-32

0

8
F(0) + gﬁ =6 (D s, 1)
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Appropriate way of darkening the bubble for your answer to be evaluated :

ATH IR D YD B Y FoAgel DI BTl DI BT SUGIA AP :

C@a> @@ ——> Theone and the only one acceptable
TE AR B T Hrd
> @& Pgrt darkening Answer will not
SR BTt B be evaluated
Ca> @O ——> Darkeningtherim no marks, no
RY BT BT negative marks
IR BT J—THA
@ ’ — Cancelling after darkening and =3t ?ITHH—\
darkening another bubble BTE 3P A, BIE
HTAT P & 414 IGE PRAT | FOMHS 3P ol
C@> dEi® ——> Attemptto Erase after darkening
FHTAT B & q1€ 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.

fI3-1 : 31 S & U goagen MR T TE TOPT AR AIeT S| & FB SATER |
IR FFT B I THD AW A DY f&d BT AT I BRAT TAd SN |

-

Name of the Candidate
qereff o1 ™

Figure-2 : Correct way of Bubbling your Roll Number on the ORS. (Example Roll Number : 5045231)
form-2 : AM.AMR.THE. (ORS.) T 3MYD el TFR B qdcl DI ¥R BT Fal BT (SATERV I THR : 5045231)

Roll Number
AT TFR

N

| have read all instructions and shall abide
by them. _ .
9 gy fodel &1 ug forar & iR § S9ar

AT TA- BT/ B |

Signature of the Candidate
wRiemeff & EwIeR

the candidate.

Wemft gRT 99 T8 IR THART Bl
A wirg foram g

| have verified all the information filled by

Signature of the Invigilator
TWETH & TRIER
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