Paper-2
JEE Advanced, 2017
Part I: Physics

Read the instructions carefully:

General:

1. This sealed booklet is your Question Paper. Do not break the seal till you are instructed to
do so.

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.
3. Use the Optical Response Sheet (ORS) provided separately for answering the questions.

4. The paper 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.

b Blank spaces are provided within this booklet for rough work.
6. Write your name and roll number in the space provided on the back cover of this booklet.
7. After breaking the seal of the booklet at 2:00 pm, verify that the booklet contains 36 pages

and that all the 54 questions along with the options are legible. If not, contact the invigilator
for replacement of the booklet.

8. You are allowed to take away the Question Paper at the end of the examination.
Optical Response Sheet
9. 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.

10. 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.

11. The ORS will be collected by the invigilator at the end of the examination.
12. You will be allowed to take away the Candidate’s Sheet at the end of the examination.

13. Do not tamper with of mutilate the ORS. Do not use the ORS for rough work.
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14. Write your name, roll number and code of the examination center, 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.

Darken the Bubbles on the ORS

15. Use a Black Ball Point Pen to darken the bubbles on the ORS.

16. Darken the bubble O completely.

17, The correct way of darkening a bubble is as: @

18. The ORS is machine — gradable. Ensure that the bubbles are darkened in the correct way.

19: Darken the bubbles only if you are sure of the answer. There is no way to erase or "un-

darken” a darkened bubble.
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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 guestion, 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.

ws 1: (afdwpan siw : 21)
. 59 @S # 6| U ¥
. TF Ue H AR f@Fe (A), (B), (C) @ (D) & | fvr daet ta fReea wdt 1
. UE UeH & T Shamud. W wh IR RAew & 3wy gedel B Bl H |
. ueld 9o & oy o fefafaa oRftufadl # @ Rl g & sgar @A e/ -

. gof e ;43 T} fyd WP Reeu & ey gogel & FIe fF 2|
e 0 0 gl R W gege B Hren & A g
F= dE . —1 s wd gftfeaat #)
1. A symmetric star shaped conducting wire loop is carrying a steady state current | 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 :
o9 fae fafz@ fear 7o 8, ¢ @ffd dR (symmetric star) @ 3T&R @ =@reld § smRdfia g1 | 98 &)

2| #El fudia ofwl (diametrically opposite vertices) @ 19 @1 gl 4a 2| W@ @& $w R gEOGA &F
P A ENI

® e[ 5-1] @ L2e[V3+] (0 Lelaf2- 5] <D1L;;3[J5~1]

4na

Ans. (A)
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Sol.

Ans.

Sol.

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

TG W Ho FEOIY &3 =UH R @ BV oI~ FHod &5 B 12 71

B = 12l [5in60° — sin30°] = ﬂﬂlx1z["—3-1]
4na 4na 2 2

=B=

:::—: <6(V3-1)

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 |l~'f};] is constant. The velocity v of any point on the surface of the
\p

expanding sphere is proportional to
s G el (expanding sphere) @1 @wetfiies (instantaneous) 3591 R U4 g&A M areR vEd B

Wﬁ*ﬁﬁﬂﬁiﬂﬂﬁiﬁﬁﬁﬂ?ﬂpfﬁwﬁwm%ﬁmﬁﬁﬁmﬁﬁ;%%JW
(constant) 2| 39 99 WM & U8 W TS fAg &1 90 v 1 & gErgurdt g

AR (B)R (C) R*® {D}%

(B)

me 4R

{n{m) = J.'n(%l +in(p)+3¢n(R)

0=0+ 1@.}.2@

pdt R dt
dR’ 1(dp
=S| —=|zve-Rx=| =
(dt, * P[dt]
v R
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Ans.

Sol.

Ans.

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
AT = 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

measurement % , is closest to :

s fth U TR bl (U 4 IR 999 3R U &I dell § Fec F SO &N & THY STl $1 A9
B FU P MEUS B GA S B | 98 GARAARIA B AOH A FR ST = 0.01 FIS vd B B TS

L=20m A9l & | [&eayo] @9 g = 10ms™ @ @f 7fd 300 ms™ a“r@hizﬁwﬁfﬁwq

Jifers Ffe (fractional error) &
(A) 0.2 % (B) 3% (C) 5% (D) 1%
(D)

t:\/E|L
5 300

11 =12 ( }
et R il
V52

300

t= ———dL+ = = 001

2J5420 300
1 =
Wse F@d] = 0.01
5

R

dL= 2
16

j= 3

i><‘10'L'.?r i L %100 = E-J%
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 v, = 11.2km s
The minimum initial velocity (v;) 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 ad @ AfMedgad g Ud el Pl sy arell ¥@ § gd 9 g8 @) O (radially outward from the
direction of the sun) waIfie fFam ar 2| 9 gt 91 3 x 10° T w9 & @ g 9 fy=m ¥ 2.5 < 10°
T g9 = Rem 21 9uft & ToarHim &5 § Y gomge TR (escape velocity) 11.2km s ® | WEe 3
T4 wd gl (1R (Sun-Earth system) & i@ uol W qth B @ [0 FF A HH ARME 9 (v,) H
fFrpedd w1 &

(gedt @ = A e gftumer qen feh o e @ SufReifa @t Slem &)

(A)vs=T72kms™ (B)vs=22kms™ (C)vs=42kms™ (D)vs=62kms"

(C)
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Sol.

.3

25%10°R ——> Tk

2GM,

Given f&@m & =11.2 km/s

M
lmvz_ Gm B -

2 R
forv=v, & ford
2 _2GM, _ 2GM,

° R 25x10°R
2GM, +6><105GME

R 25x10°R
_ GM,
"R

GM.m
2.5x10°R

(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 :

3R P, Q WR R gRiqoit T & | SR RR UG g Seufm mm g | g P @ Rg S &

@ g0 b|R|2I P, Q W@ § et & 9 T B

A
p ~bIR]

R

hi

(A) §=(b-1)P+bQ
(D)
S =P+bR=P+bla—P)=P(1-b)+bQ

Ans.

Sol.

(B) $=(1-0*)P+bQ (C) S=(1-D)F+b’Q (D) S=(1-D)P+bQ
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Ans.

Sol.

N\

A photoelectric material having work-function 4y is illuminated with light of wavelength 7. [1 < h—cJ . The
(1}

fastest photoelectron has a de Broglie wavelength 7, A change in wavelength of the incident light by

Aky

Al results in a change Al;in 7. Then the ratio m

is proportional to :

{
yael fagd u=1ef (photo electric material) @1 @1 werd (work-function) ¢y &, d¥T—aed ;_,[;‘ <$_°)

i)

T UMY F U R T | g9 UST Solde™ @1 S 4176l (de Broglie) TR hg B | Ui U

-

(incident light) @ a¥7—3sf # A% @ URadd & Ay ® 9§ Aly B oRad B B | a9 f‘ﬂ BT I

HAEOR BT

5 iz Xy
(A) = (B) T (C) 2 (D) R
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Ans.

Sol.

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
forg gr quly wHagySl @ qonel @ @@ n=3,4,5 ... B | @ 9gqEll &1 Gsf B (centre
of mass) I PH® Ta ¥ h Sa8 W) 8| ¥ 37 e &faw a0 @ afeammd o (leading vertex) & =i
AR oA FR FYERT 81 @ 2| TP 989 @ WEld B @y (locus) B Has HI Afdead afg A

B9 A P h R nw fdva e 8§ 9 &) sft

L

-—————
-

1
1
1
i 1
’ 1
]
Ti/h i R=Maximum
R ! height
h 1
i
|
1
1
I
n R
A=R-h= A -=h
n
=h (_1
T
cosi J—‘l
Ln

i~
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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.

we 2 : (fwan 31 : 28)
59 @S W e U9 B
OeE U H wR 9w fadad (A), (B), (C) @21 (D) & | 594 ¥ ve ar ve 9 afae faden wa &
Ul g b Y ala Uy, W uR HE IR (ITRI) & FEU oigel () B Bl B |
y® 9T & fog eiw Fefaiiga okl 4 @ fadl oo & egar R o -

qul 3 . +4 Ife fn wE fee (Feedl) & J9%u goge (Gagar) ®1 oo & 8|

I o . +1 IS WE AP & oy gage B Hie % W, AT PIE TAG [Awey Hen
8 fan B

YU s 0 A B A goAgel B dren TE e B

FU AE 0 -2 g ) uRRerfoi #

TEERY : AT T W & AR W I e (A), (C) den (D) & 9 37 1l & owU gadal B B
TR W +4 3F Fei 5 (A) R (D) & ATwT JAgal BT Blel B W +2 3F e 7201 (A) dR (B)
@ AFHU goidell B Bl B W —2 3 el HIfP Vb 7T fAdbed & w9 geaigal Bl A Brenn fha

T B |
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Two coherent monochromatic point sources S; and S:; of wavelength ». = 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 AQ. Which of the following options is/are correct ?

1 defrgd Tehavll (coherent monochromatic) fawg ¥=1d S, @1 S, M@ @7 a&f j. = 600 nm & &
g @ s D S AR wafhd sraven A Ry B (99 R A fRam mn 8) | =d S @ S, @ @™ @ g9
d =18 mm 2| 59 =g g @fafdeer i (interference fringes) faad! € wd sl faftEi
(spots) @ wU H U gu @ aRfY w fRwd 81 A0 €1 wHrE 1| R @ d @ sivi g9 (angular
separation between two consecutive bright spots) & | =1 # & @@ (@) ysys w8 8/8 ?

(A) The total number of fringes produced between Py 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 maove from P; to P

along the first quadrant

(A) P;Td P, & &9 & WA gawie (first quadrant) § &l @919 3000 fTh=sl g7 |

(B) Pa™R Ua arelw famg &+ |

(C) P, R fliwaii &1 %9 Sz 81 |

(D) verd gaure 3 Py & P, @ WM # @1 @A dra fafedi & dig @it ity g9 aed 2

(AC)

,
-
CL[
-

'

i
b - -

1

i
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7.= 600 nm
at P, Ax=0
atP. Ax=1.8mm=nk

No. maximum will ba = n= 2% = 18MM _.hng
. B00nm

atP, Ax = 30005
hence bright fringe will be formed.
atP; 3000" maxima is formed.
for 'D' option
AX = dsind
dAx = dcos.db
R%. = dcost.Rd0
_ RL
- dcos(
as we move from P, to P,
0T cosOLRHOT

Sol.

-
-
CLI
-

]
I
-
]
4

7.=600 nm
F'1 K4 Ax=0
P oW  Ax=1.8mm=nk

Sfeet 7 wem =n= X = 18MM _ 2000
» 600nm

P9 Ax = 3000~
a7 gH@E e i
P,TR 3000 SfEErs g9 &
'D fawen & ford
Ax = dsinf)
dAx = dcos.d
R?. = dcosl).RdO
_ _RA
dcosf
Sl AP AP # T Y @ § ol
0 TcosH L RdOT
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9. 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 continucusly 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 ?

Ush e R Ud geded M @1 uf2dl (wheel) U R ST diel §¢ |IUM (step) & dcl W 3@l & (WY a3
# fRam 7)) ufEd w1 WWE wem WE & fou Ud R @@ ufdd & UOWR Waq (continuous
constant force) ®1Id B | $T6l & U 3 aifierg f3em 4 (perpendicular to the plane of the paper) fa=g

N\

X

__
/

(A) If the force is applied normal to the circumference at point P then t is zero
(B) If the force is applied tangentially at point S then t # 0 but the wheel never climbs the step
(C) If the force is applied at point P tangentially then t decreases continuously as the wheel climbs
(D) If the force is applied normal to the circumference at point X then t is constant
(A) afs g PR ufed @ aRfY & aifieta Ren 3 9 o S @9 © 3 @
(B) 3% fag S W weffy g& & WY @4 v+ 0 & b=y ufemn Arae @ &+ ot =81 =rem
(C)afa fasg P weifa @& (tangential force) ST ST o W ufear W 9= =@ 3 © waq g |
(D) afa fag X wr ufdd @) uRfd & arfida f&=n (normal direction) § & @Al @Y T4 T 37ER Y& |
Ans. (C)
Sol.

1 =0, it can never climb, so option (A} is incorrect.
(B) Wheel can climb, so option (B) is incorrect.
(C) T = F(2Rcost)) — mgRcos()

7 o cost
since when € increases, T decreases.
So its correct.

(D)

7

X

1=Fr,—mgcost) ; 7increases with©
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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 ?

UHEHE grEad &3 (uniform magnetic field) B &1Tw & el & el fasn § x=01d x=§ﬂ§3‘ﬂ?¥

@ a3 (R 4 region 2) A wdx (O ¥ g 4 R 2), suled 2| U &1 fawe amaer +Q U 49
pe g8 x3E B Ry &7 24 fag Py (y=-R) W w39 &=ar 2| 91 § 319 W (A) dm ad 287

Y
Region 1 4 Region2 |Region 3
% x *
B
X x X
% x %
X x *

0 ..E_?.S_XJ)_*X

+Q P,
o—p -
y=-R) [, « «x

(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/\2.

(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) For B =%% the particle will enter region 3 through the point P> on x-axis

(D) For B}%%,the particle will re-enter region 1.

(A) 59 T FEH T FWETY H &9 2 (region 2) W &3 1 (region 1) H T A% @l 8, a9 fag Py o)
y-318T & waw g fag @ forg Yaw w9 & uReor § agea p/y2

(B) U% Fad B& fou UoHern sde Q Ud U @9 97 v dlel S & Ay fawg Py U4 &iF 1 (region1)
A g7 999 fag 9 g8 & IO IO & GEAH & JaaHHII] B

(C) B:%% @ ferg, @1 &7 3 (region 3) § x-31&1 R I P, A Udw &

(D) B:»%%Tzﬁ férg, @91 &1 1 (region 1) § T TEW HW

(CD)
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Sol.

p < T
(A) |Ap| = 2p

(B) R'= —

(C) R (1—=cosh)=R

12

12} 3R 13R P 8P
R[=|-=: R=Z2=— 1B=—
[ ] 8 QB 13QR

(D)
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1.

Ans.

Sol.

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 ?

gl 3nmeyl WR& (ideal inductor) L, Td L, 3R Us uftRi (resistance) R @1 U@ 3r@d dlecdl V& A ¥
Us Rag S R wiel ol & (G R d R man 2) Ly W L, & 69 a9 UEE (mutual
inductance) &l & | U9 H Rea S @ga 8| guut=0 W Rgg dg a1 oen 8 ik arn g8 g 86l

g = & s (@) uey e B8

—Se~—\W
R

(.'_.) vV L1 Lg

(A) After a long time, the current through Lz will be M L
RL, +L,

(B) Att =0, the current through the resistance R is %
L,
1 +L2

(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 %

y vV L
A) & Eo L, § waifza S e
(A) EreieTd @ a1g L, WRL1+L2

(B) t=0 W yaifgd R wanfad am %%

(C) SrdaTal & @1 Ly # waifed g %:—LL?L

(D) L, ¥d L, ® yaifed gr1 & Siguid &Y 98y (t > 0) fFua vedn @
(ACD)

(A) & (C) After long time current through R=1= %
a@m%mmRﬁWmﬁamﬂ:%
and a1 LI, = Lo,

L.L

T

o L po it [ & ]g

'L +L, L4k, \L+L, R
B)t=0 =0
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12. The instantaneous voltages at three terminals marked X, Y and Z are given by
i efdell @ fagell XY vd Z & forg arerfore dieean (instantaneous voltage) & 7 # |

Vy =V sinmt,

Vy =V, sin [mt +2?] and

r

. 4n)
Vz = Vg sin (mt +§—J

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

Ud es diceAndl (ideal voltmeter) &1 famgali & fawar=iv &1 3R UH TH (root mean square, V™) AT
a1 &) 9% diecAr g X Y 9 Wi oan ® R Y td 2 9 Wier W § | §9 gieeArdl &1 e
BI/E1 |

L] 3
A Vi* =Voy5
(B) VI* =V, /1
Yz = Yo 2

(C) independent of the choice of the two terminals (5t i &1 Rgall & aa7 w fni 76 Hwa)

D) Vig" =V,
Ans. (AC)
Sol. V=V, =V, = (Vy)o sin (ot + ¢)

(VieJo = \/vg FNE -G cos% =43V,

(Vyy
(ny}rms - J—*}U 3

Viz =V, =V, = (Vyz}g sin (@t + dv)

(Vyz)o = \[vg V=2V cus% =3V,

\
=k :f_) 2

Viz = Ve = V: = (Viz)o sin (ot + ¢n)

(Vo = Jvo +Vi -2Vg cos— NEYA

(Miz)rms = (Vyz L = EVU

Vn
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13. 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 ?

UFh LaAEE @1 w6 oS (rigid bar) AB Ao iR Rerfd & wdvEA siMfAe aa (frictionless horizontal
surface) W feamgar ffraa v €| 97a & 0 601 ) < SwEleR 9 g9 S 0 ¥ | A 9 s

() udber wd /8 ?

>
1

=
#

- ——————
£ o
(s
m

(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 .

(C) When the bar makes an angle 0 with the vertical, the displacement of its midpoint from the initial
position is proportional to (1— cost)

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

(A) favg A &1 W9 Waeridsd (parabolic path) & |

(B) §2 iR el @& ¥l fg & N av% i geargy (Instantaneous torque) sin B & HHIFATRT B |
(C) ¥4 &% SR W O FIT FA & 74 &8 & 7 g # fRed Sud aRfie Ref (1—-cosd) &

Tt & |
(D) &% &1 ®ey fag Qeaiew 19 &) SN (vertically downward) fiRam |
Ans. (CD)
Sol.
y
(x.y)

N

90-0

(0,0)
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14.

Ans.

g
X = ——sinb
2

y = {cosh
¥ . 4x°
4;'2 62

Path of A is ellipse Al U &1 g1 2|

e

o (™ R .Y Wil =

ngSEhE]H[ o i B |e= ?{HSsm 'ﬂ)u

_ _ Bgsinb

¢(1+3sin0)
m¢?
torque w.r.t. B & W&l aa smeoi = =
_ meﬁ( Bgsinf ]
3 (1+3sin%0

(©) Yon = 5 (1-cos0)
(D) midpoint will fall vertically downwards e fa=g seaier = &1 SR v |

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 ?
TS 7GR +Q [ P FUC ge el o R 8 & A @ & (G 6 o A
fergr T B) fpst 8 9 @9 W (@) e 98 28 2

+Q

(A) Total flux through the curved and the flat surface is 5

EO
(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 —%[ 1 —?%J
\
(A) affhel vd FHAA U9 9 Y[R dTell del e 2% |
By
(B) faegd &3 @1 wae g™ ¥ AfWefan ued W YR W Ed B |
(C) wwae gss @1 uRlfYl us wHfdva g (equipotential surface) & |
(D) swEiela afshd Yo & Toivd drel faed weled (electric flux) 1 #14 —3[1——J%|

2¢,

(CD)

Page 18 of 23



Sol.

(A)
i total due to charge Q is = 8
Ep
so ¢ through the curved and flat surface will be less than 2
g

moa%w—@qmﬂ

g
3 9% a1 FHAdS Wdg | e ardl A 2 & oA

=]

(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.
TS e @ orEad JEd & Bl HEh U o B SRI-Wd B W gR O § g8 ged B (I e
F1 uRHTT vear &) ' ¥ afiers 7 92d &9 & 7e S 9edr B
37 TGS WAE B Ead Jgd &9 B UeH TR e B
Aliter :

R

= —

cosf

KQ _ KQcos*0
% R?

KQcos® @)
R2

E=

EL=

As we move away from centre 07 cos0d so EL{

SO BH @ 9 gX o & 0T costy so ELL
(©)

KQ

Since the circumference is equidistant from 'Q’ it will be equipotential V= —

V2R

q\ﬁﬁqﬁﬁ'o'ﬁwqﬁwém:wwﬁwv=%@ﬁ|
(D)

€= 2n(1 - cosb); B = 45°

_ 0 Q _ 2nrft-=cost)Q
i i =
4r g 47 Eg
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SECTION - 3 : (Maximum Marks : 12)

This section contains TWQ 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 : (sfrwam s : 12)
& w3 ) s ¥

U e IR aEIG & wed fad g

TS e # AR fA@eT (A), (B), (C) T (D) &1 i dacl ve fwes wdl
Tl g @ Y 8l 3R, 9. R WE) PIie & %Y elgel Bl Biell BN |
s 9e @ forg ofw fr=iferiaa oRRefaal & & fad e & srar &3 o -

Tof 3% +3 T 7 T8 IR & FTHT g DI Bren A
YA AP 0 =y afl ufRRefadl 4
PARAGRAPH -1
srged-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 V,
(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 E..

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

T =>RC. Then the voltage is raised to 2:” 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.

TF WERY RC gRuer & g3, S firg 1 (Figure 1) & == w7 &

wpd 1 (Process 1): t = 0 @ Raw S g1 ulRuyr qof faban sien @ vd wenRa qol wu & dieedn Vp @
SR &1 Sl & (T>> RC 999 & 999 Fefel Jeal &) 39 WA § §iovy R & §R1 ®0 fAga—%oll
&9 (energy dissipated) Ep I 2| U0 WU 9 ARG Hal¥a ¥ |@iEa ol (stored energy in a charged
capacitor ) #1 |1 Ec & |

WZ(Processz):WWWﬁW%mﬁWWT}}RC$WW®HW
2

orar g 3R 3 duis amaw fauss @ 999 & T >> RC & fou srqefed oxa dieedl @1 ;’0625

FET WAl £ | dieedl B Vp 9% der @ &0 T8 UsA U i 9 SENEn Wil & | Wi e sifem
dreedl Vo (O 6 uss 1) do smaf¥E e iren 2 |
2141 wwd o= 2 (figure 2) 3 Zamm g 2|
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15.

Ans.

Sol.

16.

Ans.

Process1
Vo o —>
1
& 2V/3 1 —
1
—OO;/W\ Process2 1‘ T>>RC
R Vo/3 ——>—
+ _—
. °T e
T 2T t
Figure 2

Figure 1

In process 1, the energy stored in the capacitor E; and heat dissipated across resistance Ep are related

by :

wepe 1, § quiE § Oftm ool Eq 3R gftkiy R gR1 ot &g Ep § T § |

(A) E, ——%ED (B)Ec=EpIn2 (C) Ec=2Ep
(D)
1 2 ‘ 1 2
EC = ECVQ 3 ED = V{;CV(] — ECVU
= %cvg
Ec=Ep

(D) E[; = ED

In process 2, total energy dissipated across the resistance Ep is :

UHH 2% SRM URRY & gR1 9 &9 Foll Ep

el A M s
(A) Ep = 3 (ECVD] (B) E, ‘E(E{M]
(C) E, =3CV?2 (D) E, :%cvj
(B)
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2
sol. E =ﬁ[%]_lc‘|fﬁJ _OV ow%
% 3l7a ) 23 9 18
_ov§
18

2V, {20\;‘, CVy 1
Ep, = —2| —=2-

i & & a1

2 2
le %] e ﬁ}
R 2 |3

=2vo[cvo]_1 [4\!3 &

518 2018 3

2 1 o g oo TeELBY.
|2 loveE =22

lg 0 ,‘ 0 [g a [msJCV”
E, =—CV2
Dz"'1a 0

2CV, 1 1. /2%

By OV = | = OGS i =0
Da[.suzaz(w

T

= — V2 ——C\MV2|1-

50 °[ i

Total T = (l+ 1 +i]cv2
18
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PARAGRAPH-2
IgmE-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 «,. 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 1 and the acceleration
due to gravity is g.

U gATBR e (circular ring) (SeEE M vd o R) v 9wl & uRd gageE avan & (orn 7 1
(Figure 1) ¥ goifan 737 B) | 59 %49 & Il 9o & fARe J=8 § gH W2 F) 5| Il UF T
(cone) & Yt @l Y GU H1 ATWU dcll & W @ fdgfed Y@ g1 quian T g | Selt ud
g & e favg & o Ray vy & B r &) el o 9 mp 9 gUE @R W 8| 999 r BT
gq & aEY e W e IEa g9 (rolls without slipping) #¥a1 €| S 13 2 (Figure 2) # @9 @
Il & el fasg g qulwn A B 99 Ud 9ot @ drm g¥or qond (coefficient of friction) p, TF

T @R g B |
gy
1 !
L] I
RS
| L)
f
Figure-1 Figure-2
17. The total kinetic energy of the ring is :
I B H Mo Il &
® M R-1Y (@) SMOIR-1) () iR (D) Mo (R-rY
Ans. (D)

Sol. Awill be IOR
MR=m,(R=T)

W=m (R—r]
) = (g
R

KE.= %(ZmRz)wz = mo2 (R-ry

18.  The minimum value of ey below which the ring will drop down is :
YFaq oy s &9 g 8 gery iR S, g8 @

g g 3g 29
wmn OfERn OERn Q6w

(A)
Ans. (A)

Page 23 of 23



