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General |9THIY :

1.

The sealed booklet is your Question Paper. Do not break the seal till you are instructed to do so.
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The question paper CODE is printed on the right hand top corner of this sheet and the right hand top corner of the back cover of this
booklet.
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Use the Optical Response Sheet (ORS) provided separately for answering the question.
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The ORS CODE is printed on its left part as well as the right part of the ORS. Ensure that both these codes are identical and same
as that on the question paper booklet. If not, contact the invigilator for change of ORS.
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Blank spaces are provided within this booklet for rough work.
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Write your Name and Roll Number in the space provided on the back cover of this booklet
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After the open booklet, verify that the booklet contains all the 54 questions along with the options are legible.
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You are allowed to take away the Question Paper at the end of the examination.
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OPTICAL RESPONSE SHEET : 3iiftcdhal R e :

9.

10.

11.

12.

13.

14.

The ORS (top sheet) will be provided with an attached Candidate's Sheet (bottom sheet). The Candidate's Sheet is a carbon-less
copy of the ORS.
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Darken the appropriate bubbles on the ORS by applying sufficient pressure. This will leave an impression at the corresponding place
on the Candidate's Sheet.
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frfed & |

The ORS will be collected by the invigilator at the end of the examination.
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You will be allowed to take away the Candidate's Sheet at the end of the examination.
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Don not tamper with or mutilate the ORS. Do not use the ORS for rough work.
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Write your name, roll number and code of the examination centre and sign with pen in the space provided for this purpose on the
ORS. Do not write any of these details anywhere else on the ORS. Darken the appropriate bubble under each digit of your roll
number.
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Please read the last page of this booklet for the instructions. (FYdT e & forr Fa W @ IfaH g5 &l qg’?ﬂ
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PAPER-2_(PART-l : PHYSICS)

SECTION - 1 : (Maximum Marks : 21)

o This section contains SEVEN questions
. Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct.
. For each question, darken the bubble corresponding to the correct option in the ORS.
. For each question, marks will be awarded in one of the following categories :
Full Marks : +3 If only the bubble corresponding to the correct option is darkened.
Zero Marks : 0 If none of the bubbles is darkened.
Negative Marks : —1 In all other cases.

@S 1: (Afrdpaw s : 21)
. 39 TS H 9 R 2 |
. TP U H IR fawed (A), (B), (C) @2 (D) 21 57 dad ta fAded T 2|
. TP TR B oY SRYH. W Fel IR fAhed & gy Jeigel Pl Prefl P |
. A% yeE B g ofw e oRRerfoat 4 9 o ve & ogur R o

. i eim . +3 I Rw | fAded & IrgwU galgel 1 Hiel 6T © |
YA AG ;0 IR B f gAgA 1 Frew T frAm 2
T 3B -1 g ) uRRerddi 7|
1. A symmetric star shaped conducting wire loop is carrying a steady state current I as shown in the

figure. The distance between the diametrically opposite vertices of the star is 4a. The magnitude of the
magnetic field at the center of the loop is :

W9 & faf>a fear ™ 8, v afd dR (symmetric star) @ 3MHR & Arcdd # MURafid 9T [ 98 &l
2| I8l faudia eNwf (diametrically opposite vertices) @ 1@ @1 g3 4a 2| A6d & H= R FEHI &3
BT A BT

4na
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Ans.

Sol.

Ans.

Sol.

(A)

Total Magnetic Field
at centre = 12 times magnetic field due to one wire

% W Hd gEOI &7 =Th IR P BRI IO JEOII &5 Bl 12 A

B = 12Ml 16inG0° — sin30°] = Mol 12 NN
4rna 4na 2 2

= B=%x6(\/§—1)

Consider an expanding sphere of instantaneous radius R whose total mass remains constant. The
expansion is such that the instantaneous density p remains uniform throughout the volume. The rate of

fractional change in density {12—‘3 is constant. The velocity v of any point on the surface of the
P
expanding sphere is proportional to

U% JARI Mel (expanding sphere) @1 dTelfdTd (instantaneous) f35a1 R Td gaw™ M @/@R &d 2 |

uwzﬁaﬁvmmwmmpﬁwﬁwﬁmﬁwmmaﬁa(12—‘331%1'\'
p
(constant) 2| 39 UARI Mol & U W T a5 &1 997 v 7151 & Famgurh g
(AR’ (B)R (C)R* (D) %
(B)
m = 47IR3><

3 P

n(m) = fn(%) +(n(p)+3/n(R)

1dp 3dR
+ 271
pdt R dt

= (BJ =v o -R xl(d—pj
dt p\ dt

v R

0=0
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Ans.

Sol.

A person measures the depth of a well by measuring the time interval between dropping a stone and
receiving the sound of impact with the bottom of the well. The error in his measurement of time is
T = 0.01 seconds and he measures the depth of the well to be L = 20 meters. Take the acceleration
due to gravity g = 10ms™ and the velocity of sound is 300 ms™'. Then the fractional error in the

oL .
measurement T is closest to :

e AR T TR I GU 3 ART 979 3R HU @I dell § F9c A S @ & Y AR BT A9
E}T\’EﬁiﬁﬁiHﬁmiﬁrwmﬁl%WW$W§§%6T=OO1@E§EWEI?QEI%TIE?T&;

L =20 m WIaT ¥ | JHeardbyor ©RT g = 10ms ™~ gd &ty TIfy 300 ms™ w2 oL & A A e

3R Ffe (fractional error) 2
(A) 0.2 % (B) 3% (C) 5% (D) 1%
(D)

\F L
t= |—+ —
5 300

gt= g s (LdLj

J52 300
1 1 dL
= dL + = 0.01
245 20
0.01
( 20 300}
[ }—0.01
300
aL= 2
16
A 100=2x100= 12 19
L 16 20 16 =

A rocket is launched normal to the surface of the Earth, away from the Sun, along the line joining the
Sun and the Earth. The Sun is 3 x 10° times heavier than the Earth and is at a distance 2.5 x 10* times
larger than the radius of the Earth. The escape velocity from Earth's gravitational field is ve = 11.2km s
The minimum initial velocity (vs) required for the rocket to be able to leave the Sun-Earth system is closest
to : (Ignore the rotation and revolution of the Earth and the presence of any other planet)

BT Ydd & IffWerdad I TG gl B Sirew arell X1 § g4 A T B IS (radially outward from the
direction of the sun) veifda fasar war & | g et & 3 x 10° 1 9Y ® wd yeft @ 3w & 2.5 x 10
T & R RId 2| yofl & oAy &5 & fog ueras i (escape velocity) 11.2km s™ 2 | 1de &1
T g gedt @ (Sun-Earth system) & wa@ldyol 4§ b 811 & fold HH 4§ HH URMS 7 (vs) B
fApeqq A ®

(gt 1 TBIT T IR GRYFT Tl [efl 37 T8 Bl SURIfT B Y& Fv)

(A)ve=72kms (B)vs=22kms™ (C)vs=42kms™ (D)vs=62kms™
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Ans. (C)
Sol.

o3

25%x10°R ——> s

Given fear 8 % =11.2 km/s

1 2 GmM, _ GMm

2 R 25x10°R
forv=ve® ford

2 _2GM, _ 2GM

e

S

R  25x10°R
2GM, 6x10°GM,
R 2.5x10*R
_ GM,

(2 + 24)

1/@ =40.4 km/sec.

5. Three vectors P, Q and R are shown in the figure. Let S be any point on the vector R . The distance

between the point P and S is b |R |. The general relation among vectors P, Q and S is :

T JFR P, Q Ud R o gRT <1 W 2| 99k RR U g S sofar mn 21 g P vd g S &
g B g b|R|RI P, Q Ud S ITet & g v ®

(A) S =(b-1)P+bQ

Ans. (D)
Sol. $=P+bR=P+b[@-P)=F(1-b)+bQ
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Ans.

Sol.

A photoelectric material having work-function ¢y is illuminated with light of wavelength A [k < h—CJ The
0

fastest photoelectron has a de Broglie wavelength A4. A change in wavelength of the incident light by

A) results in a change A)lg4in A4. Then the ratio % is proportional to :

gt fag[@ usmed (photo electric material) fS=@T &1 ®wetd (work-function) ¢ &, TRI—aed k[k<h—CJ

0

@ UPTY W UL fHI1 T B | T BRI Selag™ o S Srell (de Broglie) TRI-S&f A4 B | Ui gaTet
(incident light) @ aiv—aed § AL & URTTT & Ay A H Ahg &1 URad+ gar 8| a4 %dm T

FATFURI BT
kg
22

}\‘2

(A) (B) % © 72 (D) %

(A)

D - W+ KE
A
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Consider regular polygons with number of sides n = 3,4, 5 ................ as shown in the figure. The
centre of mass of all the polygons is at height h from the ground. They roll on a horizontal surface about
the leading vertex without slipping and sliding as depicted. The maximum increase in height of the locus
of the center of mass for each polygon is A. Then A depends on n and h as

o g1 3o SwagqSl @I el B F@T n=3,4,5 ....coco.... 21 91 IgYsll @1 "efd s (centre
of mass) IfH®d T ¥ h A R & 1Y @471 fae &fds 9@ w® gfmmh 2 (leading vertex) & @i
3R O TR AR B B 2| TS 984S & Weld B8 & @MUY (locus) B HATE B AfEHaH gfg A

21 d9 A P h 3R n R foflkar o 3 9 & el

-

(A) A= hsin(z—nj (B) A =htan? (ij (C) A = hsin? (Ej (D) A=h -1
n 2n n (n}
COoSs| —
n
(D)
e T A
e 1
|
, 1
V4 1
n/n i R=Maximum
R ' height
h :
1
1
1
1
1
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SECTION - 2 : (Maximum Marks : 28)

o This section contains SEVEN 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.

. For each question, marks will be awarded in one of the following categories :
Full Marks . +4 If only the bubble(s) corresponding to all the correct option(s) is(are)
darkened.
Partial Marks . +1  For darkening a bubble corresponding to each correct option, provided

NO incorrect option is darkened.

Zero Marks : 0 If none of the bubbles is darkened.
Negative Marks : =2 Inall other cases.
. For example, if (A), (C) and (D) are all the correct options for a question, darkening all these three will

get +4 marks; darkening only (A) and (D) will get +2 marks and darkening (A) and (B) will get —2 marks,

as a wrong option is also darkened.
Ge 2 : (f¥ead 3 : 28)
. 39 TS H | WA © |
. YAP U9 H IR SR fAdweu (A), (B), (C) T (D) 2| R & Ta a1 (& I e fAeey I &
. TS U & oIy 3MIMRTE. W AR Fel SR (STRI) & IIHU Joidal (§agai) DI Blea b |
. TAd U & foy o fre=iferRed aRRefoal # 9 foeft o & agar 3 s -

. e +4 IR e A e ([Adedi) & vy gaqal (§agai) I Bl BT & |
P 36 :  +1 IAP Fel f[APbed & AJHU aAgal DI DIl B |, IR PIs Tod fdbed Hren
TE a2
YA G 0 IR FHA f gAgA 1 Hrem 7 fm 2
®O1 3B —2 o |l uRRefri A

. ISERY : IR TP TR & AR Al SR fdded (A), (C) T2 (D) &, 9 59 A1 & AJwU JAgall I Plel
TR W +4 37F Bl ; RB (A) iR (D) & Y el BT Bl B W +2 3 fielr o (A) iR (B)
$ 3TJWY Agal DI Bl R R —2 37 el RS U6 Tad fdbed & AFHY gaAgel B W Fren fHa1

TR
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Ans.

Two coherent monochromatic point sources S; and S, of wavelength A = 600 nm are placed
symmetrically on either side of the center of the circle as shown. The sources are separated by a
distance d = 1.8 mm. This arrangement produces interference fringes visible as alternate bright and
dark spots on the circumference of the circle. The angular separation between two consecutive bright
spots is AB. Which of the following options is/are correct ?

31 FaRigy THavll (coherent monochromatic) fadg & Sy @ S, @ @R <& A = 600 nm & TP

gd & ds D QI AR FAMG e ¥ Red & (V9 faF o fkarn 1 8) 190d S 5@ S, @ 99 &l
d=1.8 mm 2| 39 aa=en gRI fafaxer fiswi (interference fringes) uftadt <iw wad o fafai
(spots) & ®U # THh g @l IR W TN g1 A0 T Hora i fafkmi @& $/= @ dof g8 (angular
separation between two consecutive bright spots) 2 | /<1 # & BT (W) UH2H A8l 8/8 ?

(A) The total number of fringes produced between P4 and P, in the first quadrant is close to 3000

(B) A dark spot will be formed at the point P,

(C) At P, the order of the fringe will be maximum

(D) The angular separation between two consecutive bright spots decreases as we move from P4 to P,
along the first quadrant

(A)P,Td P, & d19 & WM gauis (first quadrant) § §a &9 3000 st a=lt |

(B) P, ™R T& 3Id fawg avm |

(C) P, R =il &1 %A Sz I |

(D) verH gaure § Py | P, 6 WM ¥ <1 HAF A kRt & §ra @ orofa @ gedt 7

(AC)
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Sol.

1
P
-~ Ax=dsin0

-
1

-
7
Q‘[
~

/

1
[N -

\

\

A =600 nm
at P, Ax=0
atP, Ax=1.8mm=n\

No. maximum willbe=n= — = ———— = 3000

at P, Ax = 30001
hence bright fringe will be formed.
atP, 3000" maxima is formed.
for 'D' option
AX = dsin6
dAx = dcos0.do
RA = dcos6.Rd6
_ RM
" dcos®
as we move from P, to P,
0T cosH{ RdOT

Sol.

1
P
-~ Ax=dsin0

-
1

-
7
Q‘[
~

1

1
[ E e —

\

\

A =600 nm
P1ER Ax=0
P, Ax=1.8mm=n\

P,  Ax = 3000n
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Ans.

ra: FHDI ibS aam
P,  3000" Sftas g 2.
D' fwer & foi
Ax = dsin®
dAx = dcos6.do
RA = dcosf.Rd6

RA
dcos©

S B Py AP, dl dR% T HRd &
0 T cos 6 4 RdoT

A wheel of radius R and mass M is placed at the bottom of a fixed step of height R as shown in the
figure. A constant force is continuously applied on the surface of the wheel so that it just climbs the step
without slipping. Consider the torque t about an axis normal to the plane of the paper passing through
the point Q. Which of the following options is/are correct ?

& 3 R td g9 M &1 ufgal (wheel) U6 R 418 dTel §¢ AU (step) & dd &R <@ & (o9 fF
# fErn T R)| 9 B WU dgM AE B U Ue SR 99 Uk & YW |Aq (continuous
constant force) HRIRT | ST & J© 4 Afiera M # (perpendicular to the plane of the paper) fa/g
Q¥ T aTell 3feT B ATeT et « A | T & | =) & udheH 9E 2/8 ?

"

X

y

A) If the force is applied normal to the circumference at point P then t is zero

P

B) If the force is applied tangentially at point S then t = 0 but the wheel never climbs the step

D) If the force is applied normal to the circumference at point X then t is constant

A)Ife g PwR ufled &1 oY 4 aifiee faen # a1 o 99 79« 3 @ |

B) afe fdg S R wrifg a1 & WY d9 t1# 0 & g ufedn |AiuM W & N &1 I8

C)afk g P R Wi 9 (tangential force) oI ST T S Ufgal |IUM TR T I 1 | TS|
D) afs fdg X wR ufed @1 uRfY | =1ficig e (normal direction) # 9 ST ST O9 ¢ 3R & |
(A, or AB)

)
)
C) If the force is applied at point P tangentially then 1t decreases continuously as the wheel climbs
)
)

(
(
(
(
(
(
(
(
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10.

Ans.

A uniform magnetic field B exists in the region between x = 0 and x = % (region 2 in the figure)

pointing normally into the plane of the paper. A particle with charge +Q and momentum p directed along
x-axis enters region 2 from region 1 at point P, (y = —R). Which of the following option(s) is/are correct ?

THEA gD &3 (uniform magnetic field) B &9 @& dd & 3ffWerd faen § x=01d x = % @ 9=

@ &7 (o & region 2) & wd= (S & fam # fewmn 2), SuRerd 1 @ &u1 fSI@T 3maen +Q wd |aT
PR a8 x e & RY &F 27 g Py (y=-R) W ¥a% o=l 2| 1 & 9 &1 (@) doF @ g/27

y
Region 1 4 Region2 |Region 3
X X X
B
X x X
X X X
X X X

X X X P2
+Q P, " A
=R T, » «
X X X
"3R2

(A) When the particle re-enters region 1 through the longest possible path in region 2, the magnitude of
the change in its linear momentum between P, and the farthest point from y-axis is p/\/§.
(B) For a fixed B, particles of same charge Q and same velocity v, the distance between the point P,

and the point of re-entry into region 1 is inversely proportional to the mass of the particle.

(C)ForB= %Q;PR the particle will enter region 3 through the point P, on x-axis

(D) For B > EL the particle will re-enter region 1.
3 QR

(A) 519 HUT HIH TN TREUY ¥ &3 2 (region 2) W &F 1 (region 1) H Y UI¥ HRal 7, A9 fdg Py 3R
y-318l & I R favg & fory WRasp a1 & aRewr § qgard p/2 8

(B) & fad B& oy T omdel QU UH 9§94 97 v aTal $oii & forg a5 Py Td &3 1 (region1)
H g e fdwg B g0 BT AR BON B SHAT D JRBHAIURN ©

8 p

c)p=—>"P_
©) B=3ar

% forq, &1 &3 3 (region 3)  x-31& W A5 P, ¥ YIe XM

(D) B >§% @ farg, PoT &3 1 (region 1) § T TAY R

(CD)
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Sol.
X X X
p
p < T
(A) d X X X
l p
X X X
®) R=1V
QB
d=2R,=2mv doem
QB
(C) R' (1—cos0) = R
R'sin9=£
2
sin® _§
1-cos6 2
2singcosg
2 2.3
2sin® 2
3 0 2
cot—=— = tan—=—
2 2 3
22j 4
3 3 4 9 12
= tan0= ~"/2 92 _ "y~ __%
475735 5
9 9
13 12
ya sind = —
5
R(12|_3%R . g_.MR_ P .
13 2 8 QB
P 3R
(D) e
QB 2
2P
>
3QR

37| 2o
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11. A source of constant voltage V is connected to a resistance R and two ideal inductor L and L, through
a switch S as shown. There is no mutual inductance between the two inductors. The switch S is initially
open. At t = 0, the switch is closed and current begins to flow. Which of the following options is/are
correct ?
]1 3est R (ideal inductor) Ly Td L, 3R U& UftRIY (resistance) R &1 U& @d dleedl V& &d A
e Rag S gR1 Sirel o ® (O fom # @ mn ®) Ly W@ L, & d ) R (mutual
inductance) T&1 2| YR A Ra9 S el 21 99 t=0 W Rag §3 fFHar orar 2 iR g1 98 g% Bt
21§ e (/) gee e 2/87

L1
L, +L,

(A) After a long time, the current through L, will be \V

(B) At t = 0, the current through the resistance R is %
L2
L,+L,
(D) The ratio of the currents through L; and L, is fixed at all times (t > 0)

(C) After a long time, the current through L, will be v

(A) BT & 915 L, § garRa grRT v_L
RL, +L,

(B)t=0 W yared R# yarfRd &mRT %%

VoL,

(C)Eﬁﬁ?ﬂ?’rzﬁaﬁuﬁu—cﬂ%awﬁ Bl

1+L2

(D) Ly Q& L, § yaTfd gRT &1 3rgurd & 999 (t > 0) fora &an 8

Ans. (ACD)

Sol. (A) & (C) After long time current through R =1= %
HEHH%WWR@WHWW=I=%
and 71 LI = Ly,

L_L

I2 L1

Lo Lt _ L (L)
"L+, 2 L+L, (L +L,)R
(B)t=0 1=0
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12,

Ans.

Sol.

The instantaneous voltages at three terminals marked X, Y and Z are given by

&= el & fsgelt XY vd Z & fog arerfs dieedn (instantaneous voltage) € 78 2 |

VX = V() Sin(!)t,

Vy =V sin ((ot +2?nj and

Vz = Vg sin ((ot +43—nj

An ideal voltmeter is configured to read rms value of the potential difference between its terminals. It is
connected between points X and Y and then between Y and Z. The reading (s) of the voltmeter will be

T 3SR dreeHd! (ideal voltmeter) &1 f9vg3il @& fawamaR &1 &R T4 TH (root mean square, V™) A9
_A1 | g8 dlecHdl g X vd Y 9 Sire ol @ R Y vd Z 9 el Sl 8 | 9 dleeHdl b1 Ao
BT/ |

I3
A Vrms =V |=
( ) XY 0 2
(B) Vrms =V /1

YZ 0 2

(C) independent of the choice of the two terminals (&l 1 J1 a5l & a9 W) R =21 o)

(D) V™ =V,
(AC)
Viy = Vx=Vy = (Viy)o sin (ot + ¢1)

(Vig)o = \/voz + V2 —2V2 c;os%t =3V,

(Vx )0 3
Vi )ms = —m— = ,|=V,
(Vxy) 5 5 Vo
Vyz =V, =V, = (Vy2)o sin (ot + o)

(Vyz)o = \/Voz + V02 - 2V02 cosz?n = \/§VO

_ (Vyz)O _\/g
(Vyz)ms = 7z EVO

Viz = V=V = (Vi) sin (ot + ¢3)

(Viz)o = \/ VE + V& -2V¢ cos% =3V,

_ (Vyz)O _\/g
(sz)rms - \/E = EVO
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13.

Ans.

Sol.

A rigid uniform bar AB of length L is slipping from its vertical position on a frictionless floor (as shown in
the figure). At some instant of time, the angle made by the bar with the vertical is 6. Which of the
following statements about its motion is/are correct ?

T L =TS &1 5% S (rigid bar) AB 30+ Seater RIfd & g9 oA dd (frictionless horizontal
surface) R FRIATIAR f5ad W81 & | 999 & B &01 R § Sewlerk & 99/ @I1v1 0 5 | 771 § 9 P

(W) yPH FE B/8 ?

S it 2
4
4

(A) The trajectory of the point A is a parabola

(B) Instantaneous torque about the point in contact with the floor is proportional to sin 6.

(C) When the bar makes an angle 6 with the vertical, the displacement of its midpoint from the initial
position is proportional to (1— cosb)

(D) The midpoint of the bar will fall vertically downward.

(A) =g A &1 YUl It (parabolic path) 2 |
(B) &S 3R a1 & Rl fIg & IRI IR® derfOrd gerargel (Instantaneous torque) sin @ & FATIART B |
(C) T4 &< SRR ¥ O BV 991 & 9 &S @ Aed fdg &1 fawems 9 aiRfa Refd (1— cosh) &

FAgTh 2 |
(D) &S @1 A&7 fIg SeleR i &1 3R (vertically downward) RRm |
(BCD)

y

(x.y)
0
90-6
> x
(0,0)
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Ans.

X = —ﬁsine
2

y = (cos0
2 2
Yoo 4x

22
Path of A is ellipse A w1 Uy e g7 2|

=1

(B) torque about point of contact

qad & el 95 & Amel 9o et
.
mg—sinb =1
9 5 a
hence torque o sin 0 3Td: I 3T oc sin O
(€) Yon = 5 (1-c050)

(D) midpoint will fall vertically downwards 7&a1 fadwg Seafer = @1 iR R |

A point charge +Q is placed just outside an imaginary hemispherical surface of radius R as shown in
the figure. Which of the following statements is/are correct ?

IS fAg MY +Q Th HTAMS el s e 5 R 2, & aeR vy ¢ (O 5 o &
femar a1 ®) 9 § | 319 |1 (@) uSuE 98 8/8 ?
+Q

(A) Total flux through the curved and the flat surface is g
€

(B) The component of the electric field normal to the flat surface is constant over the surface
(C) The circumference of the flat surface is an equipotential

(D) The electric flux passing through the curved surface of the hemisphere is —23(1 —LJ

ol 2

(A)a%qdwqwﬁwﬁwzgawg%l

€
(B) fa=Ia &3 &1 AFad IS ¥ IMWARI Ted R I8 W I 5 |
(C) 9adal g5 &1 uRfY v |nfawa s (equipotential surface) ® |
(D) 3reflieia afsha g8 | ok arel fagd warad (electric flux) &1 w14 —23(1—iJ 2 |
€9
(CD)
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Sol.

(A)

¢ total due to charge Q is = Q
€0

so ¢ through the curved and flat surface will be less than @
€0

AT Qb HRUT KA ¢=8
€0

3 I5p TAT FHATS A A [oR+ Tl ¢ BT A Q 3 w2

€0
(B)
The component of the electric field perpendicular to the flat surface will decrease so we move away
from the centre as the distance increases (magnitude of electric field decreases) as well as the angle
between the normal and electric field will increase.
Hence the component of the electric field normal to the flat surface is not constant.

A A8 S odc dEd &3 Bl TTH TSI Sfd BF SRI—oi B A R Ol & g% 98] & (JEd &
%1 gRAT Fedl ) 91 # Ao g Igd &5 & ¥9e0 P19 9ol B |
3 A W8 ® oad dgd &3 BT UCH AR el © |

Aliter :
_ R
cos 0
_ KQ KQcos?9
E = S =i
2 2
X R E
3 1
£, - KQcos"6 El =Ecos0

R2
As we move away from centre 07 cos{ so EL{

TH-I B &% 9 g oI & 07 cosbl so EL

(C)
Since the circumference is equidistant from 'Q’" it will be equipotential V = %

zﬁm-o-@am@w%magwﬁwv:%wm
(D)

Q =27n(1 — cos0); 6 = 45°
p=_2,Q _ 2li-coso)Q

4r €p 4z €p

-2

Resonance Eduventures Ltd.

CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Reg. Office : J-2, Jawahar Nagar, Main Road, Kota (Raj.)-324005 | Ph. No.: +91-744-3192222 | FAX No. : +91-022-39167222
Ph.No. : +91-744-3012222, 6635555 | To Know more : sms RESO at 56677
Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 08003 444 888 facehook,com/ResonanceEdu ntwitter.com/ﬂesonanceEdu www,youtube.com/resowamh Eblog.resonance‘ac.ir

This solution was download from Resonance JEE ADVANCED 2017 Solution portal PAGE # 17




Resonance” | JEE ADVANCED-2017 | DATE : 21-05-2017 | PAPER-2 | CODE-8 | PHYSICS

SECTION - 3 : (Maximum Marks : 12)

o This section contains TWO paragraphs.
. Based on each paragraph, there are TWO questions.
. Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct.
. For each question, darken the bubble corresponding to the correct integer in the ORS.
. For each question, marks will be awarded in one of the following categories :
Full Marks : +3 If only the bubble corresponding to the correct answer is darkened.
Zero Marks : 0 In all other cases.

@S 3 : (e 3 : 12)

. 39 @S H Q1 AJHT ¢ |
. A e W ARG &1 J¥9 o ™ 8 |
. TP T H AR fawed (A), (B), (C) @2 (D) B R dad Ta fAded T 2|
. % U b Y ol IR, TH. W HE YU & AgwY JAgal DI Bbrell B |
. 7% g @ oy o fefaRad aRRf™l & @ &0 v & sgar A SR -
. o7 3 +3 IR A% L STR & WY gagal DI Hrall a1 2|

A b 0 3= ¥ uRRerfdal 4

PARAGRAPH -1
rgee-1
Consider a simple RC circuit as shown in figure 1.
Process 1 : In the circuit the switch S is closed at t = 0 and the capacitor is fully charged to voltage Vq
(i.e., charging continues for time T>> RC). In the process some dissipation (Ep) occurs across the

resistance R. The amount of energy finally stored in the fully charged capacitor is Ec.

V,
Process 2 : In a different process the voltage is first set to ?0 and maintained for a charging time

2V,
T >>RC. Then the voltage is raised to TO without discharging the capacitor and again maintained for

atime T >> RC. The process is repeated one more time by raising the voltage to V, and the capacitor is
charged to the same final voltage V, as in Process 1.

These two processes are depicted in figure 2.
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TH AR RC uRut & <R, Sam o 1 (Figure 1) § <ot am 2|

ushH 1 (Process 1): t = 0 R Rag S gr1 uRuy goi fan imar @ vd wenRa gof wu & dreed Vo 9

ARG 8 Sl & (T>> RC §9Y T AV <efdl I&d1 ) 39 UHH § URig R & gR1 §B faga—Hol
&Td(energy dissipated) Ep &l 8| quf ®u & Il wenR= # dfed &oif (stored energy in a charged

capacitor ) ®T A9 Ec 2 |

shH 2 (Process 2) : U&% 3Tl UHH § TR % dieedl @I AR ¥ T >>RC & fog srRfea fawn

ST B SR I GaiRe s fawsia & 9w &1 T >> RC @mmmmaﬁ%w

STIT ST B | dleedl 1 Vo d® 91 & ot I8 UshH Uh AR IR QXM ST 8 | |GemiR= &1 &ifaH
dqreedl Vo (O 6 w1 #) g smaf¥a fear S R
T whd o 2 (figure 2) § fRmm T R |

VA
Process1
VO T —>
1
A
S 2Vo/3 1 —
1
—00\_/\/\/\ Process2 T>>RC
R Vol3 —>—'
+ b
v T . R
T 2T t
Figure 1 Figure 2
15. In process 1, the energy stored in the capacitor Ec and heat dissipated across resistance Ep are related
by :
g 1, § 9aRT #§ wfud ot Ec 3R iRy R gRT Soff &1 Ep H 9%+ 8 |
M Ec = s (B)Ec=Eoln2 (C) Ec = 2E (D) Ec = Eo
Ans. (D)
Sol. Ec= %Cvg ; Ep=VoCVy— %Cvg
= %Cvg
EC = ED
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16. In process 2, total energy dissipated across the resistance Ep is :

UHH 2P IRM URRIY & §RT {A & Holl Ep ¢ |

(A)Ep =3 (%Cvéj (B) E; = %ch;j
(C) E; =3CV; (D) E, = %cv;
Ans. (B)
2 2 2
Sol. Ep _Vo[CVy _10_ Vo| _Vo _CVo
33 ) 273 9 18
OV
18
2Vo[20V, €V [1(2VF 1.(VeY
ED = — = —C _— __C_ —
=3[ 3 3]|23) 273
W [CVo | 1(4Ys Vo
313 ] 29 9
(2.1 3leva=(2 Nove o(12-9)cy2
9 2x9 9 6 9% 6
1 ~y2
EDQ_ECVO

Total %@t = [+ CcV¢
® 18 18 18

3 2
=2 ¢v
18 0

31 2 11 2
Ep= —|=CVs |=—| =CV,
° 9{2 °} 3(2 °j
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17.

Ans.

18.

Ans.

PARAGRAPH-2
ATBGR-2

One twirls a circular ring (of mass M and radius R) near the tip of one's finger as shown in Figure-1. In
the process the finger never loses contact with the inner rim of the ring. The finger traces out the
surface of a cone, shown by the dotted line. The radius of the path traced out by the point where the
ring and the finger is in contact is r. The finger rotates with an angular velocity wg. The rotating ring rolls
without slipping on the outside of a smaller circle described by the point where the ring and the finger is
in contact (Figure-2). The coefficient of friction between the ring and the finger is n and the acceleration
due to gravity is g.

e OISR deid (circular ring) (S&9M M Td 3591 R) o STell & URd gageid oxar & (o &3 1
(Figure 1) # ST T 8) | 9 WshA ¥ STl 9od & JARSD IS A FA WRI Hcll 8 | STell (& o
(cone) & U BT AJIMRGA Y PT FIERV IRaHl 8 O DI fdgfbd Y@ gRT IAT 1T & | Il T
I & el a5 & o Rey vy &) 51 r & | Sl B 97 @p ¥ YOI IR @ & | 99 r g
99 & I U8 WR e If’d gUiA (rolls without slipping) ®RaT & | ST for 2 (Figure 2) % 9@ @

STl & wRf 95 g1 SWRT T 2| 999 Ta STl & d1F =N ond (coefficient of friction) p, 1@
THET @RI g R |

L
\ 1
1

\\

- -5
] )
{

Figure-1 Figure-2

The total kinetic energy of the ring is :

T B Fel Tael Il 7
1

(A) E|v|o)g (R-r)’ (B) ngg (R-r)’ (C) M2 R? (D) Mo (R -r)*

(Bonus)

The minimum value of wy below which the ring will drop down is :

FATH @y TP FF B & g R IR, 98 8

(A)
(A)
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PART : Il CHEMISTR

SECTION - 1 : (Maximum Marks : 21)

° This section contains SEVEN questions
. Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct.
o For each question, darken the bubble corresponding to the correct option in the ORS.
. For each question, marks will be awarded in one of the following categories :
Full Marks : +3 If only the bubble corresponding to the correct option is darkened.
Zero Marks : 0 If none of the bubbles is darkened.
Negative Marks : —1 In all other cases.
19. The order of basicity among the following compounds is
fferRad AfIwT § ek B H9 2 |
NH /\ /—\ NH,
Na. NH HN._ 2N
H:C” “NH, hd N H N7 NH
(1) (1 (V)
A) Il >1>1V > (B) I > IV > 1l > C)IV>I>1>l1 D) IV>1>1>1l
Ans. (D)
'l?in '?IHZ
Sol. ../C% LN /C§\+ — The conjugate acid is stabilized by resonance with two different
H,N NH NH, "NH,
—NH, group.
NH, '}'Hz The conjugate acid is stabilized by resonance with one

|
C H* C
O vy O
cH! “NH CHs SKH,

—NH; group and by hyperconjugation of —CH3 group.

The conjugate acid is stabilized by resonance with

/ \ o / \ only one NH; group.

:N\vNH — H_N\/NH—>

(Il) Least basic, as the LP is used in aromaticity.
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Educating for better tomorrow

.l?in 'TIHZ
& A% L ENRp4e ) — T 3 AT —NH, G981 & MG & gRI WS il © |
H,N NH NH, “NH,

l?le I?IHZ FYH 37 Th —NH, T & IMAE a1 —CH; T8 &
X AT & gRT Rriiehd &Ia 2 |
/N s AN
CH; NH CHs "NH,

I oFd Bad Th NH, G & S1TE & gKRI
[\ [\ WG d Bl B

H* +
:N\/NH - H_N\/NH—>
(1) =79 R AN Uhral gerag= o WRHfehdr § AT ofdl § |

20. Pure water freezes at 273 K and 1 bar. The addition of 34.5 g of ethanol to 500 g of water changes the
freezing point of the solution. Use the freezing point depression constant of water as 2 K kg mol". The
figures shown below represent plots of vapour pressure (V.P.) versus temperature (T). [molecular

weight of ethanol is 46 g mol™']
Among the following, the option representing change in the freezing point is

g el 273 K 3R 1 bar R BT (freezes) BIAT 8 | 34.5 g UHTel &1 500 g Ul H ST WR fderd= @
fRHie 9ea ST B | STl @1 {6 @=wE ReRIs (freezing point depression constant) 2 K kg mol™ of |
W @y o ary 9 (V.P.) & aaE (T) & fa%g smerdl &l fefia #=a & | f=faRed § 9 fdey
S fewie # 9qerg @1 efld wxar €, & (QHE &1 3norfad 9R 46 g mol)

@
V.P./bar —

)
V.P./bar —

‘Water + Ethanol \Water + Ethanol

270 273 Tk — 271 273 1Kk —

Ans. (A)
Sol.  As Tincrease, V.P. increases. So C & D options get rejected.
TH afg & @2 V.P. A 1 afg el 21 39 UaR C J1 D fdded FRed &1 9 2 |
ATf = Kf XxXm
273 T, = 2x 34.5/46
0.5
Ty=270K
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21.

Ans.

Sol.

22.

Ans.

Sol.

The major product of the following reaction is

fr=ferRad sifafsran &1 g Sare 2

OH
i) NaNO,, HCI, 0°C
ii) ag. NaOH
NH,

OH
(A) ®)
N=N

N,CI
N=N OH o
Cl
(A) -
OH OH ‘2
(i) NaNO, HCI, 0°C (i) agNaOH O @
NH, N=N N=N
cr CI-
O OH
e ) . OO
N=N =N

For the following cell,
Zn(s) | ZnSO4(aq) || CuSO, (aq) | Cu(s)
when the concentration of Zn? is 10 times the concentration of Cu®*, the expression for AG (in J mol_1)
is
[F is Faraday constant ; R is gas constant ; T is temperature; E°(cell) = 1.1 V]
frfofad S« @ forg,
Zn(s) | ZnSO4(aq) || CuSO4 (aq) | Cu(s)
TG Zn®* @Y g Cu”t @l Arsal | 10 I 8 1 AG (J mol™' #) & o e (expression) €
[F &x1s fudie 8 ; RN fudie & ; T a9 2; iR Ad & E° &1 A4 = 1.1V 8]
(A)2303RT+11F (B)1.1F (C)2.303RT-2.2F (D)-2.2F
© )
o Cao [Zn7]
AG = AG° + 2.303 RT log0Q ; Q= (Cu?']

= —2F(1.1) + 2.303 RT log;510
=2.303 RT-2.2F
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23.

Ans.
Sol.

24,

Ans.
Sol.

The order of the oxidation state of the phosphorus atom in H;PO,, H3PO,4, H3PO3, and H4P,04 is
H3PO,, H3POy, H3PO3, 3R HyP,06 H HIHIRE URHTY] &1 STEATHRUT FaRAT Pl % 2 |

(A) H3PO4 > H3P02 > H3PO3 > H4P205 (B) H3PO4 > H4P205 > H3PO3 > H3P02
(C) H3P02 > H3PO3 > H4P206 > H3PO4 (D) H3PO3 > H3P02 > H3PO4 > H4P206
(B)
Correct order &l %9 : H;PO, > H,P,04 >H;PO; > H;PO,

(+5) (+4) (+3) (+1)

The standard state Gibbs free energies of formation of C(graphite) and C(diamond) at T = 298 K are
AG®[C(graphite)] = 0 kJ mol™"
AGO[C(diamond)] = 2.9 kJ mol™
The standard state means that the pressure should be 1 bar, and substance should be pure at a given
temperature. The conversion of graphite [C(graphite)] to diamond [C(diamond)] reduces its volume by
2 x 10 m® mol™". If C(graphite) is converted to C(diamond) isothermally at T = 298 K, the pressure at
which C(graphite) is in equilibrium with C(diamond), is

[Useful information: 1J =1kgm?®s? 1Pa=1kgm ' s?;1bar = 10° Pa]
g g

C(@rwTse, graphite) C(ERT, diamond) &7 @1 T = 298 K TR A 3faReql g &1 gad oy (standard
state Gibbs free energies of formation at T = 298 K)

AGP[C(@TSE, graphite)] = 0 kJ mol™

AGO[C(ERT, diamond)] = 2.9 kJ mol™' & |
A 3faRAT P Aded © b U T AMUAM UR &9 1 bar 8191 @12V IR Ugef g &M =12y | C (I%rse)
® C @R1) # yRads 39 AadH B 2 x 10° m® mol™ gerar g1 afe C @prge) &1 CERN § Faard
IR far S @ 98 <@ R 9= C (A%ge), C (8R1) & A1y ArgraRe ¥ g, §
[Suarfl @ :1J=1kgm’s? 1Pa=1kgm ' s?;1bar=10° Pa
(A) 58001 bar (B) 1450 bar (C) 14501 bar (D) 29001 bar

(€)
dG = VdP — SdT

At 298 K, SAT =0
-.dG = VdP

P P
JdG = JVdP L G=G°=V (P-1) [ Solids involved .. V almost constant]
1 1

" AG = [G°giamona + Va(P = 1)] = [Gographite"' Vg(P -1)]
0=2.9x%10*+ (P-1)10°(-2 x 107)

- P =14501 bar

dG = VdP - SdT

298 KWR, SAT =0

.. dG =VdP

P P
JdG :J'Vdp L G=G°=V (P=1) [--3r9 fAfea & safom v e faa <&ar 2]
1 1

L AG =[G°,, + Va(P = W] =[G, + Vg(P = 1)]
0=2.9x%x10%+ (P=1)10°(=2 x 109
. P =14501 bar
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25. Which of the following combination will produce H, gas ?

(A) Fe metal and conc. HNO;

(B) Cu metal and conc. HNO;

(C) Au metal and NaCN(aq) in the presence of air
(D) Zn metal and NaOH(aq)

fraforRaa & | &9 |1 FaoE H, T Sarfed axem?
(A) Fe g7g Ud A= HNO;3

(B) Cugrg Ud & HNO;

(C) Augrg Td NaCN a1y &1 IuRefa # (Sieir)

(D) Zn g1g Td NaOH(STeiia)

Ans. (D)

Sol. Fe + conc. HNO; —— Passivity
Cu + conc. HNO3; —— NO,

Au + NaCN + O, — [Au(CN),]
Zn + NaOH —— Na,Zn0O; + H,
gd: Fe + 9/ HNO; —— fSifSmaran
Cu + 9= HNO; —— NO,
Au + NaCN + O, — [Au(CN),]”
Zn + NaOH —— Na,Zn0O; + H;
SECTION - 2 : (Maximum Marks : 28)
This section contains SEVEN 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.
For each question, marks will be awarded in one of the following categories :
Full Marks : +4 If only the bubble(s) corresponding to all the correct option(s) is(are)
darkened.
Partial Marks . +1 For darkening a bubble corresponding to each correct option, provided
NO incorrect option is darkened.
Zero Marks : 0 If none of the bubbles is darkened.
Negative Marks : =2 Inall other cases.

° For example, if (A), (C) and (D) are all the correct options for a question, darkening all these three will
get +4 marks; darkening only (A) and (D) will get +2 marks and darkening (A) and (B) will get —2 marks,
as a wrong option is also darkened.

26. For a reaction taking place in a container in equilibrium with its surroundings, the effect of temperature

on its equilibrium constant K in terms of change in entropy is described by

(A) With increase in temperature, the value of K for endothermic reaction increases because
unfavourable change in entropy of the surroundings decreases

(B) With increase in temperature, the value of K for exothermic reaction decreases because favourable
change in entropy of the surroundings decreases

(C) With increase in temperature, the value of K for endothermic reaction increases because the
entropy change of the system is negative

(D) With increase in temperature, the value of K for exothermic reaction decreases because the entropy
change of the system is positive
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Ans.

Sol.

27.

Ans.

Sol.

gfRdel (surroundings) & |1 WTATERAT § Tdh U1 § B @ US SfAfHar & forg, gl 4§ agomd &
ITAR 9 AMRIERT ReRTp K WR ATUHIE & I 1 9ol U fbar ST € |

(A) IIHE g & A1, SHENY (Endothermic) aifafshar & AraraRen ReRried K &1 719 9ol & FRifd
aRae @ ufige vl # 9gard gedr §

(B) AIUHM dew @ W1, HSIEW (Exothermic) MRfohar & AmaRen ReRid K &1 A Hedl & ifd
A% H Ide TSN H dearg Hedl §

(C) IUHE 9@ & A1, SN (Endothermic) 31fAfhar @& Aramaven ReRid K &1 A9 dodl & Hiifd
@ @ IS § 99T SUHS B

(D) IYATE §@9 & 1Y, SHSIE (Exothermic) 3if¥fshar & AraraRen Rerid K &1 A9 gedl & Rifd
@ @ Ug § 99 gD B

(AB)

—AH
ASSurr =

Surr
For endothermic, if T, increases, ASs,; will increases.
For exothermic, if T, increases, ASs,. will decreases.

—AH
ASpm = T

Taram
SR Wi & forg, afe T, afg 81l 8, 9 AS,., ¥ afg Bl |
e sifafra & fog, afk T, afg &l &, 9 AS,, 3§ & B8Rl |

In a bimolecular reaction, the steric factor P was experimentally determined to be 4.5. the correct
option(s) among the following is(are)

(A) The activation energy of the reaction is unaffected by the value of the steric factor.

(B) Experimentally determined value of frequency factor is higher than that predicted by Arrhenius
equation.

(C) The value of frequency factor predicted by Arrhenius equation is higher than that determined
experimentally.

(D) Since P = 4.5, the reaction will not proceed unless an effective catalyst is used.

g fgeme sifwfear # ffaw fa=m=fl @& (steric factor) P &1 Ui w9 4.5 MgiRd fdar |
frforRaa @ 9 98 fAdweu 2E)

(A) ffam o= scd @& 79 9 Arfafssar a1 |fdaer o (activation energy) STUHTRIA & 2 |

(B) Jmafi wed  (frequency factor) &1 UTATRIG AT SMRIFERT FHISHR0T gIRT AT 719 4 SATET ¢ |

(C) SRR TERTT §RT STHIG A4 377afl gea (frequency factor) & UTRITRIG A9 9 SUTET & |

(D) RNfH P =4.5 8, 59 Tb YA SARH &I IYART A1 fbar S, rfafshan my &1 9 |

(AB)

(A) E, is independent of steric factor
K

B) P = actual

(B) K

theoretical

SO, Aactual > Atheoretical
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g : (A E, Bfew fouh g 9 wdy B

K
(B) P = EIRNIRICD

K e
AT A > Avarrs

28. For the following compounds, the correct statement(s) with respect to nucleophilic substitution reaction
is (are)

CH3
saloals Jea
I I ”|

A)
B)

Compound IV undergoes inversion of configuration
The order of reactivity for I, Il and IV is : IV > | >llI
C) I and lll follow Sy1 mechanism
D) I and Il follow Sy2 mechanism

Fratenfthfers ufoRenmus aififshansii (nucleophilic substitution reactions) & @<+ # fFmforRaa diffel &
fore & v ® )

@/\BF O/\Br HC—C—Br ©)\
I I ”|

A) A1 IV & fa=am (configuration) &1 Uchae (inversion) &rdl 2 |
B) I, 3R IV foru srfafharf¥rerar &1 &3 811V > 1>l
C) 1301R Il Sy1 fharfafd &1 SFgeRoT &R &

D) 1 3R Il Sy2 fhafafd &1 IgeRer w_d 8
Ans. (ACD)

Sol. (A) Compound @*Brf’ Benzylic may follow both path Sy1 and Sy2.
T
Q) lis O/\Br (1° benzylic halide) and C—CII—Br (3° alkyl halide). Follow Sy1.
C

(D) I and Il follow Sy2 also, as both are 1° halide.

g (A Af® @\Br,2° JTgford Sy T Sy2 fohanfafyr &1 STgaReT &xal & |

(
(
(
(

(
(
(
(

C

|

© 1 ©/\Br (1° I~Tsfers gaTgs) qon C—Cli—Br (3° vfomdt Bermgs) Sy1 forarfafey uefR¥ia &=ar ® |
C

(D) 1 e Il <191 S b 1° Biigs Sy2 fhanfafyy uefdid &=ar g1
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29. Among the following, the correct statement(s) is(are)

(A) Al(CH3)3 has the three-centre two-electron bonds in its dimeric structure.
(B) The Lewis acidity of BCls is greater than that of AICl,
(C) AICI; has the three-centre two-electron bonds in its dimeric structure.
(D) BH; has the three-centre two-electron bonds in its dimeric structure.

forfoRRed & 9 98 doH ? ()

(A) AI(CH3); @1 fgeiar == (dimeric structure) § fdE—al Soldgl| o€y B |
(B) BCl; @ 9 3AdT AICI; | 21fd 2 |

(C) AICI; @ fg<ia === (dimeric structure) # fHE—al Seldeid M6y 2 |
(D) BH; @ fg<frg &===1 # (dimeric structure) fdg—3a1 golag= 36y 8 |

Ans. (ABD)
Sol. Structure of Al,(CHs)g

3 center-2 electron bond

H

| H
3C\ HAM{C;E
HC/ y “\CH,

= BCl; is stronger lewis acid due to small size of boron.
= Structure of Al,Clg

cl
CI\AI /CINAI P
a” Sa”

= Structure of B,Hg
3 centre 2-electron bond

H\BH

G =

gol: Alz(CH3)6 Eﬁ W .
3B=-2 gﬁa;rm 99

/ * \CH
HsC 3
H I|-| H

= IR & BIC AR & HRU BCl; U9l Je4 7 B
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30.

Ans.

Sol.

31.

3 Bvg 2 AdST Y

S
H” H

The option(s) with only amphoteric oxides is(are)

BIe IHIEH! (amphoteric) 3MAATZST arell (@Tel) fdwed ® (€)

(A) NO, B,03, PbO, SnO, (B) Cr,03,CrO, SnO, PbO
(C) Cr,03, BeO, SnO,Sn0O, (D) ZnO, Al,05, PbO,PbO,
(CD)

NO = Neutral

B,Os; = Acidic

CrO = Basic

All other oxides are amphoteric

NO = 3a-A
B,0; = 3=y
CrO = &R
g i oIS SHIEHT 2 |

The correct statement(s) about surface properties is(are)

(A) The critical temperatures of ethane and nitrogen are 563 K and 126 K, respectively. The adsorption
of ethane will be more than that of nitrogen of same amount of activated charcoal at a given
temperature.

(B) Cloud is an emulsion type of colloid in which liquid is dispersed phase and gas is dispersion
medium.

(C) Adsorption is accompanied by decrease in enthalpy and decrease in entropy of the system.

(D) Brownian motion of colloidal particles does not depend on the size of the particles but depends on
viscosity of the solution.

U U & IR H A8 FUH B ()

(A) TIF AR ARGISH & Hifad dr9gd= (critical temperatures) HAI: 563 K 3R 126 K 81 ta &I M
AIHEE R AfhId IRGIA B FHE ATHT R TIAF BT LN ATSSIST Bl 3TUel 3ffeh s8I

(B) 9I€d TP SHRM UHR &I dlarss & fordd =a ulRféra uraRen (dispersed phase) & iR i uRergoy
A1 (dispersion medium) ¥ |

(C) =1fdrenyor (Adsorption), &R @) Tl ge+ 3R T=edl g & AT Bl ¢ |

(D) BIEE! FHUN H G T FHON & wget W R T8 e 2| g fAere @) garan (viscosity) TR
iR o=l B
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Ans.

Sol.

32.

AC

(: H)igher the critical temperature, higher will be extent of adsorption.

= Cloud is an arosol, imulsions are liquid-liquid colloidal system.

= For adsorption AH =negative : AS = negative

= Brownian movement of colloidal particals depends on size of particles.

= Iod HIad 99 B9 WR, AN B R A s Bl |
= qgdl P VRN 8, TN b Gd—5d Pligsd aF ¢ |

= MY & fIU AH = KUTHS @ AS = FIMHD

= PBIAES BN B TSI T BN B AMHR R R el B

Compound P and R upon ozonolysis produce Q and S, respectively. The molecular formula of Q and S
is CgHgO. Q undergoes Cannizzaro reaction but not haloform reaction, whereas S undergoes haloform
reaction but not Cannizzaro reaction.

i) Oz/CH,CI
(i) p —LQ/CHLE g
ii) Zn/H,O (CgH50)
i) Oz/CH,CI
i) R—CHCh s
ii) Zn/H,O (CgHgO)

The options(s) with suitable combination of P and R, respectively, is(are)

/ CH, / CH,
(A) and
CH,
CH,

CH,
©) mc@l and ©_</

CH,
H,;C
/ CH, / CH;
(D) QI and
H3C CH3
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AfE P IR R & MBI (0zonolysis) FR W HA: Q AR S, ST &I 8 | g Q MR S HT 3mvifds
I CgHgO 21 Q @1 SFIRT @if¥fshan (Cannizzaro reaction) Bl 8 W= Teli®M AT (haloform
reaction) & B, TEfdh S &) BT ifAfhar B ¥ Ry BfoTRY sifafear &€ Bl |

i) O3/CH,CI
(i) p —LICHLCL g
ii) Zn/H,0 (CgHgO)
i) O3/CH,CI
i) R—CHCh s
ii) Zn/H,0 (CgHgO)

Paﬁ?Rz%GﬁﬁWmﬁWW:%(%
CH,

/
CH

Qf
o S
Qﬁ

O
chHs

/4
Sol. CH3©J 10s CHCL | Q (CgHgO). ie CH30C\
(ii)Zn, H,O

CH;

Ans. (CD)

H

03 CH,Cl,
(ii))Zn, HzO

CH3 03, CH.Cl,
CH3;

CH;
CH;

\ //
_0s.CHCl \
CH3
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SECTION - 3 : (Maximum Marks : 12)

This section contains TWO paragraphs.

Based on each paragraph, there are TWO questions.

Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct.
For each question, darken the bubble corresponding to the correct integer in the ORS.

For each question, marks will be awarded in one of the following categories :

Full Marks : +3 If only the bubble corresponding to the correct answer is darkened.
Zero Marks : 0 In all other cases.

33.

Ans.

34.

Ans.

Sol.

PARAGRAPH - 1
Upon heating KCIOs; in the presence of catalytic amount of MnO,, a gas W is formed. Excess amount of
W reacts with white phosphorus to give X. The reaction of X with pure HNO; gives Y and Z.

MnO, 1 SURART H KCIO; BT ddF &= TR Udh I W g & | W &1 IRy d131 Ihe BRPRA &
el AR BRd X A B 1 X BT FE HNO; & w1 1fAfshan Y iR Z < 7 |

Y and Z are, respectively

(A) N,O, and HPO, (B) N,O, and H;PO;
(C) N,O3 and H;PO, (D) N,Os and HPO;
YR Z A ©

(A) N,O, 31k HPO, (B) N,O, 3R H3PO,
(C) N,O3 3R H;PO, (D) N,O5 3R HPO,
(D)

W and X are, respectively
W 3R X sHer: &

(A) O, 3R P40 (B) O, 3R P,0s
(C) O; 31k P,04 (D) O3 3R P,04
(A)

(33 & 34)

KCIO; ﬁ KCl +8v2>

P, + O, ——P,04

(white) (excess) (X)

P,0,9 +HNO; ——N,0; + HPO;
() (2)

Resonance Eduventures Ltd.

CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005

Reg. Office : J-2, Jawahar Nagar, Main Road, Kota (Raj.)-324005 | Ph. No.:+91-744-3192222 | FAX No. : +91-022-39167222

Ph.No. : +91-744-3012222, 6635555 | To Know more : sms RESO at 56677
Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : US0302RJ2007PLC024029

. 08003 444 888 facebook.com/ResonanceEdu twitter.com/ResonanceEdu [ Www.youtube.com/resowatch blog.resanance.ac.in
oll Free : &

This solution was download from Resonance JEE ADVANCED 2017 Solution portal PAGE # 33




Resonance” | JEE ADVANCED-2017 | DATE : 21-05-2017 | PAPER-2 |[CODE-8|CHEMISTRY
Paragraph 2

The reaction of compound P with CH3MgBr(excess) in (C;Hs),O followed by addition of H,O gives Q.
The compound Q on treatment with H,SO, at 0°C gives R. The reaction of R with CH3;COCI in the
presence of anhydrous AICI; in CH,CI, followed by treatment with H,O produces compound S. [Et in
compound P is ethyl group]

(CzHs),0 # s P &1 CHsMgBr &) ifidar & |1 Afffhar & SR ol Sled R Q fierdr 7
s Q H,SO, & Y 0°C R fadas &)+ W R <l 2| CH,Cl, § R @ fasiela AICI; &1 SuRRerfa #
CH;COCI & |1 AfAfHaT & ST Tt Tle &R IS S Ica= 2l 2| [3f% PH Et ol g 2]

\©\)02Et 5Q —>R—>S

35. The product S is

IAE ST
COCHs HEE HQ CH,
C);C O CHs (B)
“
COCH;
HO;S

Ans. (B)

/CH3

\CH
H,S0,/0°C
——m A Ty

O« CH
3C : H.COC
(D) (HsC)s H,C
COCH,

CO,Et
Sol. i) CH;MgBr in excess
(i) (C,Hs),0
(CH3)sC H,
i) CH;COCI; AICI

& cn,
S
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36.

Ans.

Sol.

The reactions, QtoRand Rto S, are

(A) Aromatic sulfonation and Friedel-Crafts acylation

(B) Friedel-Crafts alkylation and Friedel-Crafts acylation

(C) Friedel-Crafts alkylation, dehydration and Friedel-Crafts acylation
(D) Dehydration and Friedel-Crafts acylation

Q¥ R3IRR ¥ S arfAfemany 8

(A) Wrifed Femi-™a+ AR wied—wrae YRIferadvvr (Friedel-Crafts acylation)

(B) WISd—hde Ulehalidrvl (Friedel-Crafts alkylation) iR wied—mae YRIferd<or (Friedel-Crafts
acylation)

(C) wea—mve Yfedweliax vl (Friedel-Crafts alkylation), fSTelidRvl 3R WiSad—shide URiferdRo (Friedel-
Crafts acylation)

(D) fAsteliaxor 3R wisa—hide VRaferd<or (Friedel-Crafts acylation)

(B)

Process involved in Q —— R reaction is alkylation
Process involved in R—— S reaction is acylation.

g Q —— R 31fAfHAT § Tohelidror 2 |
ghH R —— S ififshar § tRyeliaro i 2|
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PART : Il MATHEMATICS

SECTION - 1 : (Maximum Marks : 21)

This section contains SEVEN questions

Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct.
For each question, darken the bubble corresponding to the correct option in the ORS.

For each question, marks will be awarded in one of the following categories :

Full Marks 5 +3 If only the bubble corresponding to the correct option is darkened.

Zero Marks : 0 If none of the bubbles is darkened.

Negative Marks : —1 In all other cases.

@S 1: (Afrdpaw ik : 21)

9 TS § 9K WA & |

TP U H AR fawed (A), (B), (C) @2 (D) B R+ dad ta fded T8 2|
TAF TR B oY SLRYE. W Fel IR fAbed & gy geigel Pl Pretl D |
TS ge & forg ofa f=fafea oRRufoal # & fadl 1o & sgar A 9 -
i sim ;. +3 I R | fAdwed & IrgwU gogel B Hiel 6T © |

YA FG ;0 IR HA f gAgA 1 Frew 7 f 2

OB —1 3 il aRRereal # |

37.

Ans.
Sol.

Hindi

If f : R > R is a twice differentiable function such that f’’(x) > 0 for all x € R, and f(%} >
then
Ifg f: R > RU® 9 UBR &1 fF@darig (twice differentiable) e & f6 9 x e R @& forg f(x) > 0,

1) _ 1 _
qaqf(ij -E,f(1)-1%,a-er

1 1

(A)f'(1) <0 (B) /(1) > 1 (C)0<f(1)< (D) 5 <fi(1)<1

(B)

f'(x)>0forallx e R, f(1/2)=1/2,f(1)=1

= f'(x) increases

Let g(x) = f(x) —x, x € [1/2,1]

Then g'(x) = 0 has atleast one real root in (1/2,1)
f'(x) = 1 has atleast one real root in (1/2,1)
Hence f'(x) increases = f'(1) > 1

X & 9 arRafd® "= & e £/(x) > 0, f(1/2) = 1/2, f(1) = 1

= f'(x) I B

HET g(x) = f(x) —x , x € [1/2,1]

T9 g'(x) = 0, 3=RTA (1/2,1) § &F ¥ H¥ & aRAIS qof @l ¢ |
f'(x) = 1 3T (1/2,1) § BH ¥ H¥ Uh IRAIS qof @l 8 |
d f(x)agHHE ® = (1) > 1

N |
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-1
38. If y = y(x) satisfies the differential equation 8\/;(\/9+\/; )dyz( 4+49++x J dx, x > 0 and
y (0) = 47, then y(256) =

T y = y(x) @FHeg THIHRUT (differential equation) 8\/;(\/9 + \/;)dy =( 4449+ \/;J_ dx, x>0 @I

= Bl 8 T y (0) = /7 ®, A9 y(256) =
(A) 16 (B) 3 (C)9 (D) 80
Ans. (B)

dy (\/4+\/Qj)_1
L 1 dx

1
dy = . .
\/4+\/9+«/; \/9+\/; 8Vx
Let A T4 + \9+Jx =t = ! « _ANERA

Sol.

249 + VX 2Vx
11
dy =|——dt
Jay j\/52
y=+t+c

y= \/4+\/m +cC

atx=0 R ,y= 7
= J7=7 +c=¢c=0

y=\/4+\/9+\/;
atx =256 T = y=+4+/9+/256 =3

39. How many 3 x 3 matrices M with entries from {0, 1, 2} are there, for which the sum of the diagonal
entries of M"M is 5 ?

T fhad 3 x 3 g M & fS=a ufaftedt (entries) {0, 1, 2} § & vaq M' M & foofia wfafieai
(diagonal elements) &T 31T 5872

(A) 198 (B) 162 (C) 126 (D) 135
Ans. (A)
a b c|jadg
Sol. d e f||b e h
g h i|]jc f i

a+b+l+ P+ +FP+g*+ W +i°=5

Case ReIfti -1 : Five df@ (1's) and four 3iR @R (0's)
°Cs =126

Case- ReIfdi Il : One U® (2) and one 3R T& (1)
%Cyx20=72
. Total @ = 198
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40.

Ans.
Sol.

Hindi

41,

Ans.
Sol.

42,

Three randomly chosen nonnegative integers x, y and z are found to satisfy the equation x + y + z = 10.
Then the probability that z is even, is
I8 9 a1 ' 6 agfeed (randomly) T 9 Tofa (M RO UITG (nonnegative integers) x, y

TIH z FHIGRT X +y + 2= 10 B A< B & | T z D G4 (even) B @ UIRIGAT (probability) &

1 36 6 5
(A) 3 (B) 55 (C) T (D) Y]
(C)
x+y+z=10
Total number of non-negative solutions = '°*'C,_, = "*C, = 66
Now Let z = 2n.
X+y+2n=10;n>0
Total number of non-negative solutions=11+9+7+5+3+1=236
. . 36 6
Required probability = kT
x+y+z=10
SHIMHS Tl & gt | = '0°7'C, = °C, = 66
9 Az = 2n.
X+y+2n=10;n>0
IFRUMHD Bl B ol G =11+9+7+5+3+1=36

siftre gt = 20 = 8

LetS={1,23, ... , 9} Fork =1, 2,......,5, let N be the number of subsets of S, each containing five
elements out of which exactly k are odd. Then Ny + N, + N3 + Ny + N5 =
9 5 S={1,2,3, ..., 9 81k=1,2,.....5% &, a1 f& N, ¥z9a S & S7 SUGH=Rl @l de=1 8
4 oS UGG W 5 3/99d © TaH $9 oaddl W A o/gudl #1 dwd k2 | 79
N4+ No+ N3+ Ng+ Ns=
(A) 210 (B) 252 (C) 126 (D) 125
(C)
N, = °C..'C4=5
N, = °C,.°C3 = 40
N3 = °C3.°C, = 60
Ns =°C,.°C1=20
Ns = °C5."Co = 1
.. Total @1 = 126

Let O be the origin and let PQR be an arbitrary triangle. The point S is such that
OP.0Q + OR. 0S= OR.OP+ 0OQ. OS= 0Q.OR + OP.0S

Then the triangle PQR has S as its

(A) centroid (B) orthocenter

(C) incentre (D) circumcenter
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Ans.
Sol.

43,

Ans.
Sol.

Hindi.

A1 f&5 O =g (origin) & Ta¥ PQR & wWfsd 1@ (arbitrary triangle) ® | fi<g S 39 yaR & f&
OP.0OQ + OR. OS= OR.0OP+ OQ. OS= 0Q.OR + OP.0S
d9 fag S s PQR &1 @

(A) BB (centroid) (B) e&+% (orthocenter)
(C) 3r:®= (incentre) (D) uRgT®H= (circumcenter)
(B)

P(p)
Q(q) R(r)

= p.(4-7) - 8(3-7) =0 = PS.QR =0

Similarly 3% ¥®R PQ.SR =0

= S is orthocentre of the triangle (S, s &1 o= &= BIm)

The equation of the plane passing through the point (1, 1, 1) and perpendicular to the planes
2x+y—-2z=5and3x —6y—-2z=7,is

FAJAT 2x +y —22=5Tdq 3x— 6y — 2z =7 & I=adq IR a5 (1,1, 1) ¥ ToR dTel FATA BT THIHIT &
(A)14x + 2y — 15z = 1 (B)—14x + 2y + 152 =3

(C)14x — 2y + 15z = 27 (D) 14x + 2y + 15z = 31

(D)

Let plane be

ax—1)+b(y—1)+c(z—-1)=0

i K
1 2| =i(-14)= j(2) + k (-15)
6 -2

Now, direction ratio of its normal =

w N —

So, —14(x—1)-2(y-1)—15(z-1)=0
14x + 2y + 15z = 31

(D)

HAT FHJ A

ax—=1)+by—-1)+c(z-1)=0

i ]k
1 2| = i(=14)=- ] (2) + k (-15)

3 6 -2

3,  —14(x-1)-2(y-1)—-15(z-1)=0
14x + 2y + 15z = 31
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SECTION - 2 : (Maximum Marks : 28)

This section contains SEVEN 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.

For each question, marks will be awarded in one of the following categories :

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

darkened.

Partial Marks . +1  For darkening a bubble corresponding to each correct option, provided
NO incorrect option is darkened.

Zero Marks : 0 If none of the bubbles is darkened.

Negative Marks : =2 Inall other cases.

For example, if (A), (C) and (D) are all the correct options for a question, darkening all these three will

get +4 marks; darkening only (A) and (D) will get +2 marks and darkening (A) and (B) will get —2 marks,

as a wrong option is also darkened.

@S 2 : (afdrpan 3ia : 28)

39 TS H | WA B |

YAP U9 H IR SR fAwe (A), (B), (C) T (D) 2| R & ta a1 (& I e fAwvey I 2|

TS U & oIy 3MIRYE. W IR Fe! SR (STRI) & IwU gt (agai) DI Bleal b |

TS e & forg ofa f=fafea sRReufoal # & ol te & sgur A 9 -

e +4 IR o |98 e (@) & ey gagd (§aqgai) I Sre fHar ¢ |

iR 36 :  +1 IAP Fel f[Adbcd & AJHU aAgal DI Plell B |, IR PIs Tolad fdbed Hren
TE e 2

YA G ;0 IR HA N gAgA B Fren TE A B

RO D —2 I |l aRRefT A

ISERY : I TP TR & AR Hel SR faded (A), (C) T2 (D) &, 9 59 A1 & AJwU JaAgall I Plel

PR W +4 37 feidl ; R (A) iR (D) & ATHY Agall BT Bl IR W +2 3 Al Jorn (A) 3R (B)

D ATHU gAgal DI DIl B R —2 3id Al Fifd T Tad dbed & IgHU gagal b1 W Hren b

T B |

44,

Ans.

If f: R > R is a differentiable function such that f'(x) > 2f(x) for all x € R, and f(0) = 1, then

(A) f(x) > € in (0, ) (B) f'(x) < €*in (0, )

(C) f(x) is increasing in (0, ) (D) f(x) is decreasing in (0, «)

Ifg f: R > R 39 UBR &1 AdHag (differentiable) Ho= & 6 91 x e R, & ford f/(x) > 2f(x), Taq
f0)=1%, a4

(A) (0, ) ¥ f(x) > e* (B) (0, ) & f'(x) < e

(C) (0, x) # f(x) 9A™ (increasing) & (D) (0, o) # f(x) 8 (decreasing) ¥

(AC)
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Sol.

Hindi.

45,

Ans.
Sol.

fi(x) — 2f(x) >

= di(f(x).e‘zx) >0 = a(x) = f(x).e‘zx is an increasing function.
X
forx>0, a(x)>g(0)
= f(x).e™* > 1 = f(x) >

Now f'(x) > 2f(x) > 2.e**

f(x) is an increasing function
(AC)

fi(x) — 2f(x) >

= i(f(X).e_ZX) >0 = g(x) = f(x).e 2 qefa ®Her B
dx
forx>0, a(x) > g(0)

= f(x).e > 1 = f(x) > e*

319 f'(x) > 2f(x) > 2.e*

f(x) aefAT B B |

k1 K+1
f1=">" [ o s ien

1= 30 [ g

k x(x+1

49 49
A)I>loge. 99 B) I <loge 99 C)I< — D)I> —
(A) e (B) e (C) 50 (D) 50
(BD)
Putx—k=p @1 ®

98

1

k+1
(kK+p)k+p+1)

%8 k+1

T d
(k+p+1)7° P

Ot v O

k=1

98 1 1
| > Z(k +’I)(—(k N p+1)J0

k=1
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46.

Ans.
Sol.

98 1 1
> Z‘k”’[m‘ k+2J

1 98

[ -
100 100

>

100

49

50
9 k1 K+1

dx

Zk:Jk X(x +1)

k+1 - k+1

x(x+1)  x(k+1)

k+1 1

< —

x(x+1) X

98 k+1

=1I< Zj—dx

k=1 x X

| >

(- least value of x+1isk +1)

98
=1< > (nk+1)—¢nk =1<(n99
k=1

If the line x = a divides the area of region R = {(x, y) € R?: x%< y £ x, 0 < x < 1} into two equal parts,
then

Ife YT x = 0 & (region) R={(X, y) e R®: x’<y <x,0<x < 1} & &% Pl &I SR 900 & fawrfora
FRA T, 79

(A)20* =40 +1=0 (B)o'+40d°-1=0 (C)%<a<1 (D)O<u£%
(AC)

y=x’

1 11 1

j(x—xa‘)dx:———:—

! 2 4 4

j(x—x3)dx=1

0

40— 20* =1

20 =40 +1=0
28 —4t+1=0 (takingt= o’ o9 )

(= 4+.16-8

4
(o 422

4
t=0(,2=1ii

2
oc2=1—L = 1<oc<1
2 2
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47. Let o and B be nonzero real numbers such that 2(cos B — cos a) + cos a cos = 1. Then which of the
following is/are true?
AT % o TaH B 39 THR @ SR RIS H&R (nonzero real numbers) 8 &

2(cos B —cos o) +cos o.cos Bp=1.T9 /9 7 F ®IF (@A) I BE) ?

o B)_ B).
A) ﬁtan(gj —tan (EJ_ 0 (B) tan( J J3 tan (2}
(C) tan( j + /3 tan ( j (D) ﬁtan(%} + tan (%j =0
Ans. (BC)
Sol. cosa = (1_—3j ; a=tan’Z
1+a 2
cosp = (;bj : b = tan? 2
1+b 2

() ()

= 2(1-b)(1+a)—(1—-a)(1+b))+(1—-a)(1—-b)=(1+a)1+b)
= 20+a—-b—-ab-(1+b-a-ab))+1—-a—-b+ab=1+a+b+ab
= 4(a—b)=2(a+b)
= 2a—-2b=a+b
= a=3b
tan? & = 3tan?B
2
% + ftan ( j
48. Letf(x)=1_x(1+|1_xl)cos( L jforx¢1.Then
[1-x| 1-x
(A) lim . f(x)=0 (B) lim . f(x) does not exist
(C) IlmM, fx)=0 (D) lim . f(x) does not exist

Resonance Eduventures Ltd.

CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Reg. Office : J-2, Jawahar Nagar, Main Road, Kota (Raj.)-324005 | Ph. No.: +91-744-3192222 | FAX No. : +91-022-39167222
Ph.No. : +91-744-3012222, 6635555 | To Know more : sms RESO at 56677
Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 08003 444 888 facehook,com/ResonanceEdu ntwitter.com/ﬂesonanceEdu www,youtube.com/resowamh Eblog.resonance‘ac.ir

This solution was download from Resonance JEE ADVANCED 2017 Solution portal PAGE # 43




Resonance’ | JEe ADVANCED-2017 | DATE : 21-05-2017 | PAPER-2 | CODE-8 | MATHEMATICS

Ans.

Sol.

49,

Ans.

Sol.

79 6 x 21D o, f(x) = 1= X( [1=X1) o (11 j | 99
- X

[1-x|
(A) lim _ f(x)= (B) lim___ f(x) &1 3R €1 € (does not exist)
(C)lim__ f(x)=0 (D) lim . f(x) @1 3iRae el & (does not exist)
(CD)
f(1") = lim Mcosl
h—0 h h
= |im ﬂcosl
h—0 h h
_ . -h?-2h 1
= lim ————cos—
h—0 h h

= I|m( —h- 2)003%

= rI}imof(f') does not exist faemm= 781 8
—>
f(1) = tim==hA+) 1
h—0 h h
2
= |im Mcosl
h—0 h h
2
= lim —cos—
h—0 h h
= |im hcos1 =0
h—0 h
sin(2x) -
If g(x) = j sin”'(t)dt, then
AR gx) = [ sin”(t)dt, 7@
(A) g'(—gj =2n (B) g'(—gj =2t (C) g(gj =2n (D) g(gj = -2n
(BONUS)

9(x) = j " i (bt

sinx
g x)= sin™’ (sin2x) . cos2x. 2 — sin™’ (sinx) . cosx
= 2c0s2x . sin”’ (sin2x) — cosx . sin™’ (sinx)

g (— gj = 2cos (—n) sin”' (sin(-m)) — cos (— gj sin”' (sin(— gj) =0

g (gj = 2cos () sin”' (sin(n)) — cos(gj sin™ (sin(%j )=0
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cos(2x) cos(2x) sin(2x)

50. Iff(x)=|-cosx cosx -—sinx|, then

sinx sinx COS X

(A) £ (x) attains its minimum at x = 0

(B) f (x) attains its maximum atx = 0

(C) f'(x)= 0 at more than three points in (-=, 1)

(D) f'(x)= 0 at exactly three points in (-r, =)
cos(2x) cos(2x) sin(2x)

afg f(x) = |-cosx cosx  —sinx|, dd

sinx sinx COS X
A)x =0 TR £ (x) B FTIH (Minimum) &
B)x =0 WR f(x) &1 AfHITH (maximum) 2
C) (—n, n) § 9 & 31f¥% fAgell W /'(x)=02 1
D) (-, ©) ¥ @adt o fagelil W f'(x)=02 |
Ans. (BC)

COS2X COS2X Sin2x
Sol. f(x)=|-cosx cosx -—sinx

(
(
(
(

sinx sinx  cosx
= C0S2X — COS2X (—Cos’X + sinX) + sin2x (—2sinXcosx)
f(x) = cos4x + cos2x
. f(x) = 2cos®2x + cos2x —1
Let ATFT cos2x =t
= f(x) = 2t* + t —1 and te [-1, 1]

f(x) attains its minima at t = —% e [-1,1]

f(x), t = —%e -1, 1] R f=fe wEar 2

2 1 . -9
fx) = = t1=2
e TR

Cf(x) =2+ 1-1=2..... (when <79 cos2x = 1)

max
f'(x) = —4sindx —2sin2x
f'(x)=0 = 4sindx + 2sin2x =0
= 8sin2xcos2x + 2sin2x = 0

= 2sin2x(4cos2x+1) =0 = sin2x=0 or3dT cos2x = —%

NN

y= sin2x
— \/l

Hence option 31: fa®wed (B), (C) W&! 2 |

T
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SECTION - 3 : (Maximum Marks : 12)

This section contains TWO paragraphs.

Based on each paragraph, there are TWO questions.

Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct.
For each question, darken the bubble corresponding to the correct integer in the ORS.

For each question, marks will be awarded in one of the following categories :

Full Marks : +3 If only the bubble corresponding to the correct answer is darkened.

Zero Marks : 0 In all other cases.

@s 3 : (e 3 : 12)

. A TS W ARG &1 ¥¥4 o ™ & |
. TP T H AR fAwed (A), (B), (C) @2 (D) B 1 R+ dad Ta fAded T8 2|
. % U b Y il 3R, TH. W HE YUIid B AJwHY gl Bl Prefl B |
. TS e & forg ofe Feferfaa aRRefoal 4 4 f&f ta & gar fd o -
. qof i +3 I A% T ST & IJHY agal DI Biell (AT B |
YA D 0 3= &t gRRerfori o

PARAGRAPH 1
Let O be the origin, and OX, OY, OZ be three unit vectors in the directions of the sides QR, RP, PQ,
respectively, of a triangle PQR.
g 1
71 f& O HAAg (origin) 8 TaH OX, OY, OZ %% s PQR & yod QR, RP,PQ, & fRwmeht # o=
Thd AT (unit vectors) & |

51. If the triangle PQR varies, then the minimum value of cos(P + Q) + cos(Q + R) + cos(R + P) is
afe s PQR uRasdt 2 (If the triangle PQR varies), 9, cos(P + Q) + cos(Q + R) + cos(R + P) &1

JATH A9 (minimum value) &

3 3 5 5
(A) =2 ®) 3 (C)g (D)—§
Ans. (A)
R
Sol. P Q

cos(P + Q) + cos(Q + R) + cos(R + P) = —cosR — cosP — cosQ

In any f&=l 3191 3 A, max of cosP + cosQ + cosR = g

- : L 3
So minimum value of the given expression is -3

m:ﬁnww’a—cﬁzﬁrwﬂﬁ—%
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52. | OX xOY|=

(A) sin(P + Q) (B) sin(P + R) (C) sin(Q + R) (D) sin2R
Ans. (A)
Sol.

P
0z )
oY
Q _ R
OX

cosR=- OX.OY
= |cosR| = |OX. OY |

|OX x OY | = [sin R| = [sin(r — (P + Q))| = |sin(P + Q)| = sin(P + Q)

PARAGRAPH 2

Let p, q be integers and let a, § be the roots of the equation, x> —x—1=0 where o # B. Forn=0,1,2,...., let
a, = pa” + qp".

FACT : If a and b are rational numbers and a + bf =0,thena=0=bh.

ITHT 2
A % p, q EITH 8 T o, pANARIX* - x - 1=0D 7 8, W&l a = P2INn=012,.., s ford ar &
an=po"+qp" gl

T2 : 9 a vad b IRHAY F=IR (rational numbers) € Taq a+b+/5 =08, d8a=0=b2|

53. Ao =

(A) air + 2aq0 (B) 2a41 + ayo (C)an—an (D) ar +an
Ans. (D)
Sol. Asa and j are roots of equation x> —x-1=0, we get :

ST 6 o SR iR X2 —x—1=0, ol 2 |

qd o’ —a—1=0 = o’= a+1

BP-Bp-1=0 = p>=p+1

s apy +ag = pa‘l‘l + qB11+ pa10+ qBIO
= pa'® (at1) + g™ (B +1)
- pa‘lO x OL2+ quO>< BZ
- pocm " un

=as
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54. If a4 =28, thenp +2q =
afda,=28% @@ p+2q=

(A) 14 (B) 7 (C) 21 (D) 12
Ans. (D)
Sol. An+2 = An+1 T Ay

as=az+a,=3a,;+2a, =3pa+3gB+2(p+0q)

As 9T {6 o = 1+2\/§ , B= 1_2\/5 , we get

o ay = 3p(1+2£J+3q(1_£/§J +2p+2q=28

= £+3—q+2p+2q—28 =0 ....... (i)

2 2
and sk P_39_¢o . (ii)
2 2

= p =q (from (i) 9)

= 7p =28 (from (i) and 9 (i) &)
=> p=4

= q=4

= pt+2q9=12
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DARKENING THE BUBBLES ON THE ORS : (ORS WR Jeigail ®I Pl &Y i fafd)

15.
16.

17.
18.

ors TF—S1=a 2 | GHARed o @1 gaigel Fel fafd | el o W 2 |

19.

Use a BLACK BALL POINT to darken the bubbles on the ORS. ORS @ JeIgell ®I BLACK BALL POINT U & &Tcll 3N |
Darken the bubble C_) COMPLETELY. geigel () @1 quf ®U 3 brell B |

The correct way of darkening a bubble is as: @) Seigel @1 ®reT B BT STgE @l & - @P
The ORS is machine-gradable. Ensure that the bubbles are darkened in the correct way.

Darken the bubbles ONLY IF you are sure of the answer. There is NO WAY to erase or "un-darken" a darkened bubble.

gAgel B T Bl BN ST A IR @ IR H (FRFd 81| Bl fBY g gt DI A fer@r ah = Pl
HIE TP TE 2 |

QUESTION PAPER FORMAT AND MARKING SCHEME :

20.  The questions paper has three parts : Physics, Chemistry and Mathematics.
9 Ue-—ud H @ 9 g Hifde fasm, e fee ek v, |
21.  Each part has three sections as detailed in the following table :
B AT H O &S 8 | U9 U B ey 3R b FIo
Category-wise Marks for Each Ques. .
No. of TTAR IRAF 994 B AH Maximum
Section Ques. Type Ques Marks of the
s Y¥T BT PR got o . Negative Se_ctlo_n
. Full Marks Partial Marks Zero Marks Marks s d
Al gof 3 3 3ih I 3ih o s | SR 3w
+3 0
Sinal If only the bubbles If none of .
ingle corresponding to the the bubbles ”_ .
Corr_ect correct option is is darkened | N @l other
1 Opt'% 7 darkened - (afe fa=lt @ cases;ﬁ 21
(Q;a (af R wx @) o B qé?ﬁ‘; R
) fawed & orgwy goigat BTl TSl © )
DI HTAT BT ) fwar 8)
+4 +1 0
o M If only the bubble(s) For darkening a bubble If none of
ne opiiais corresponding to all corresponding to each -2
Correct . - . the bubbles
Ot the correct option(s) | correct option, provided NO is darkened | 'n all other
2 PUGHE) 7 is(are) darkened incorrect option is darkened (af forel o0 cases 28
e (@R R w8 | (5o A Re & sgen il
ﬁ;ﬁ Al fawer/ el & gwd| gagal I BIell B |, AT gagﬁ:; oRRerferal #)
=) JAGl/JAGSA B HIeA | BIE Told fadhed Hrerm el s
fomam )
e ) 2)
+3
If only the bubbles
. 0
corresponding to the in all oth
3 Comprehens 4 correct answer is n ?asc:s er 1
ion - -
darkened
ST (I R ) SR B (o1
ATEY g BT Bl aRRerfedt )
v 2)
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