Matrix JEE-(Advanced) 2015 CODE : 1

”"TEE‘ JEE Academy PAPER-I
SECTION-I (Maximum Marks : 32)
SINGLE DIGIT INTEGER
® 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 darkend
0 In all other cases.

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

3
zplaneatz= % a (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 o (€, =permittivity of free space),
0

then the value ofnis:

fpziiulkj ,d vur yickh d ,dletu viof'kr Ik rkj] FERDK jfIkd vio'k %uro A g] dk y-z ry e y-vik

d lellrj z= ?a njh 1j jIk x;k gA ;fnbld fo}r {k=k dk x-y ry e fLFr ey fcln ij dfinr ABCD

AL
vk;rkdij Trg 1 gkdj thu okyk TyDI (e, = ijlof rkd dk ifjel.) = gl rc ndketu g:
0

[JEE (Adv.) 2015]

y
X

Ans. 6
Sol.  Flux from total cylindrical surface (angle = 21)

_Qun

80
Flux from cylindrical surface AB = flux from the given surface
_Qu _ M
6g, 6¢, n=6

2. 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 €V, then the value of n is
(hc=1242 eV nm) [JEE (Adv.) 2015]
,d gtbMktu 1jek.k e byDVku n™ d{lk e gA midk vk;fur dju d fy, 90 nm rjxn/; d fo] r&pcdh;
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fofdj.k dk i;kx fd;k thrk gA ;fn b1 if@;k e mAftr byDViu di xfrt Atk 10.4 ev g, rc n dk eku
gkxk (hc = 1242 eV nm)

Ans. 2
hC 1
——<13.6eV.—=10.4
Sol. A { Il2 }
N 1242¢V13.6 104
90 n’
414 13. 13. 13.
= —- 326 =104 =13.8-104= 326 = 34= 326
3 n n n
3. A bullet is fired vertically upwards with velocity v from the surface of aspherical planet. When it reaches its

maximum height, its acceleration due to the planet's gravity is 1/4th of its value at the surface of the planet. If
the escape velocity from the planet is v, .= v /N , then the value of N is (ignore energy loss due to atmo-
sphere)

,d xkykdkj xg dh Irg 1 ,d xkyh vox 1 A/okkj il e i{ifir dh tirh gA xkyh dh mPpre Apib ij
xg d x=Rokd'.k d dij.k bld Roj.k ok eku xg dh Krg ij x:Roi; Roj.k d elu dk ,d piFikh (1/4) gA
;inxg 1 iykuox v, =vyN g rk Ndkeku g (okrkoj.k d dkj.k gku okyt At {; ux.; 9)

Ans. 2

Sol.  Whenitreaches its maximum height, its acceleration due to the planet's gravity is 1/4th of its value at the surface

C

of'the planet.

GM 1GM * A
7 4R o

r=2R

By conservation of mechanical energy

-GMm 1., -GMm

—mv +0

R 2 r

1, GMm

—mv =——

2 2R
R

N=2
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 the surfaces. If they

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

fosfulkj nk Hiu Brgk ABo CD ij Beku ollidkj pf@dk, (MLd)A rfik C I @e'ki v, rFik v, ikjfilkd

J[; oxk 1 fcuk fQlyr g, y<duk k= djrh g rFk Ino Irgk d Lid e jgrh gA ;fn B rfk D fcUnwvk

1j igpdj nkuk pf@dkvk d j[k; ox cjkcj g rikk v,=3m/sg] rcm/se v, dk eku g (g=10 m/s?)
[JEE (Adv.) 2015]
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9

&y

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

3 1 2 31 2
— |—m(3)" + mg(30) =——mv; + mg(27
[2}2 (3) g(30) 55 MV g(27)

3 94+300=2+2 +270
4 4

2+30=§V§
4 4

= v;=9+40 = v,=7
5. Two spherical stars A and B emit blackbody radiation. The radius of A is 400 times that of B and A emits
' A
10* times the power emitted from B. The ratio X_A of their wavelengths A, and A, at which the peaks occur
B

in their respective radiation curves is :

nk xkykdkj rijk A rFk B Jjk Nf'.kdk Cyd ckvh fofdj.k mRIfEr fd;k € jok gA A dh =T ;k B dh
f=4T;k dh 400 xuk g rfk A 1 mrIfer Atk B 1 mRIfer Atk dh 104 xuk gA mudh mu rjxn/;k A, VK

7\‘A
Ay, ftu 1j mud fofdj.k o@ mPpre g] d vuikr 5 dketu g :

[JEE (Adv.) 2015]
Ans. 2
Sol.  According to Wien's displacement law
Ao Ta =2, Ty
Ratio of energy radiated per unit time
E, oT/A,
E, oTHA,

B
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10'E _ (6)(4m)(4001)° T,
E  (o)4n)®)’T;

6. A nuclear power plant supplying electrical power to a village uses a radioactive material of halflife 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 ofnis :
,d xko dk fo] r Atk inku dju oky ukfkdh; I;=k e ,d T o'k v)&vk; d jiM;kken inkfk dk b/ku d
Zioe 1k fd;k gk jgk gA 1kjEtk e b/ku dh ek=k bruh g fd xko dh BER.k fo] r *kiDr dh vko®;dr¥k,
ml le; miylk fo]r "kDr dh 12.5%gA ;fn ;g §;= xko di BEi.k Atk vio*;drivk dk vikdre nT
o d fy, 1jkdj Idrkg] rc ndkelu g :

[JEE (Adv.) 2015]
Ans. 3

Sol. E'x

E=— (E =Power requirement to the village)

Number of halflife =3
So total time required =3 x T years
7. AYoung'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? =p’m?A? =d?, where M is the wavelength of light in air (refractive index = 1), 2d is the separation be-

tween the slits and mis an integer. The value of pis :

,d :x fH>ji 03 frdj.k (Mey fLyV bIVjQIj 1) BV&vi] fEldh f>fjsk S, rfk S, g] dk n*ik; fpstiulij
uh (viorukd =4/3) e Mck;k x;k gA ikuh dh Irg ij eglie riork dh fLFkr;k x2=p?m2A2 — d? Ik

}kj nh &krh gA gk 1 A 1dk™ dh ok; (viorukd =1)e rjxn/;,2d f>fj;k d e/; njh rfk m ,d 1.kd

gA rcp dk eku g: [JEE (Adv.) 2015]
Sa:_
d X Air
d :EEE:EEEE:EEEE:EEE?’:’EEEE:
SZ—"—:::::::::::::::: Water===
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Ans. 3

Sol.  For constructive interference Ax =mA |
4 S\— 2 2
g\/derx2 —Jd+x> =mh X“ +d
1 2 o ‘ .........
—/d“+x° =mA S

TR

x’ =9m*A° -d’ Fiiiiniiii
p=3

8. Consider a concave mirror and a convex lens (refractive index = 1.5) of focal length 10 em 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

M, |
1s:

is kept ina medium of refractive index 7/6, the magnification becomes M,. The magnitude M
1

,d vory ni.k rik mlky y1 (viorukd =1.5)ftue iR;d db Qkdl njh 10 cm g] n*k; fp=ku Bkj
,d&nllj 1 50 cm dh njh 1j ok; (viorukd = 1) e fLFr gA ,d oLr dk ni.k I 15cm dh njh 1j j[k
X;k gA bl 1;ktu Hjk olr d ik cuu oky ifrfctc dk vio/ku M, gA tc ;g IV&vi 7/6 viorukd d

d ifjel.k dk elu g :

M
el/;e e j[k tkrk g rc vioku M, gk Tkrk gA ‘ﬁ
1

[JEE (Adv.) 2015]

ity
_>

A

%

50 cm

Ans. 7
Sol.  Formirror

Mot __V
f—-u u

-10 \Y

T -10+15 15
M=-2,
v=-30cm
Forlens

f 10
f+u 10-20
M, =2
Inliquid

L
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f'oop-1 7
f - - 4 . . . b : 7
( L j {f'is the focal length of lens in medium of refractive index K, = g}
Ho
f'= 7—Ocm
4
70
f'+u 20
M, =14
M5
Ml

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
foru 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 Ifonly 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

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 divisions 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 :
,d ofu;j dynil ‘e e[; ieku dk 1 cm 8 cjkcj Hixk e folDr g rAk ,d ipekih d olikdkj ieku ij
100 Hikx gA ofu;j dyhil e ofu;j 1eku 1j 5 leku Hkx g the[; 1eku d 4Hkxk 1 1jh rjg feyr g
(Rikrh gkr g)A ipekih e olkdkj ieku d ,d ij pddj 1 j[k; ieku ij 2 Hixk di njh r; gkrh gA rc

[JEE (Adv.) 2015]

(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 0.01 mm.
(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 0.005 mm.
(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,
the least count of the screw gauge is 0.005 mm.

(A) ;fn 1pekih dk pMh vUrjky ofu;j dytil d vYirekd dk nk xuk g] rc ipekih dk vYirekd 0.01

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in
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mm gA
(B*) ;fn 1pekin dk pMh virjky ofu;j dyhil d vYirekd dk nk xuk g] rc ipekih dk vYirekd 0.005
mm gA

(C*) ;fn 1pekih d j[k; tetu dk vYirekd ofu;j dyil d vYirekd dk nkxuk g] rk 1pekih dk
vYirekd 0.01 mm gA.
(D) ;fn 1pekih d j[k; 1eku dk vYirekd fofu;j dytil d vYirekd dk nk xuk g] rk 1pekih dk
vYirekd 0.005 mm gA

Sol.  For Vernier calipers

IMSD = écm
5VSD =4 MSD
1VSD :iMSD :ixl:icm
5 5 8 10

. . 1 1
LC of vernier calliper = gcm - Ecm =0.025cm
(A) & (B)
pitch of screw gause =2 % (0.025)=0.05 cm

0.05

Leastcount of screw gause = Too & 0.005 mm

(C) & (D) Least count of linear scale of screw gauge =0.05 cm
pitch=0.05x2cm=0.1 cm

0.1
Leastcount of screw gause = To0G 0.0Imm

10. Planck's constant h, speed of light ¢ and gravitational constant G are used to form a unit of length L and a
unit of mass M. Then the correct option(s) is (are) :
lykd fLRjkd h, 1dk™ db pky e rFik x - Rokd'k.k fLFkjkd G dk yEckb dh bdkb L rFk nl;eku dh bdkb M
cuku d fy, 15kx fd;k tkrk gA rc Igh dFku g (9): [JEE (Adv.) 2015]

(A*) M e /o (B) M /G (C*) Locvh (D*) L /G
Sol. M=h*c¢¥G?

M = (ML2Ty* (LT (M L3T 2)?

x—z=1

2x+y+3z=0

—Xx—-y—-2z=0

Moav/h e

For L
x—z=0
2x+y+3z=1
—Xx-y—2z=0

1
ﬁ
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11. 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
a a
are shown in the figures. If 5 =n’ and R n then the correct equation(s) is (are)
nk fujoyfcr cjkcj ni;eku d wvkoflk;k o, rik o, rik dy Athvk E rfk E, I'nkyu dj jg gA mud
I ‘ a a
loxk pd fLRfr x d Dk ifjoru Dc/k fptk e n*fk; x; gA ;fn b n” i RO rC lgh dFfu g
9 [JEE (Adv.) 2015]
P p
Energy = £, Energy = E,
: 7 x - x
\ - k_y
) : L
(A)E,0,=E 0, (B*) o, /o, =n (C) o, o,=n (D*) o, = o,
Sol.  For first oscillator For Second oscillator

b=maw,
b mo, mo,

®

—+=n’ Ans.B

O‘)l
E,=—m o a’
E, =—mw, R’

2
5 = 60—12 X I'l2 = O)lz &
2 (’02 0‘)2 (’Ol

E, ' E, E
e e Ans.D
E2 0‘)2 1 0)2
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12. 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 M/8 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 8/9 m and one of the masses is at a distance of 3/5 R from O. At this instant the distance of the
other mass from O is : [JEE (Adv.) 2015]

,d nl;eku M rfkk f=T;k R dk NYyk viu din O I gkdj thu okyh fLRG A/okkj vik d pkjk vkj o
dk.ki; xfr 1 %e jok gA bl le; i M/8nl;eku d nk fcUn nl;eku NYy d din O ij fojke fLFfr e gA
ok n*kk; fp=kku Bkj NYy 1j yxh nl;eku jfgr nk NMk 1j f=T;rt ckgj dh vkj xfr dj Idr gA fdlh ,d
{k.k 1 fudk; dh dk.kh; xfr 8/9 wg rfk ,d fcin nl;eku O 1 3/5R dh njh 1) gA bl {k.k nlj fcin

nl;eku dh O 1 njh gkxt : [JEE (Adv.) 2015]
(V)
(A)2/3R (B)1/3R (C)3/5R (D*)4/5R

Sol. By conservation of angular momentum

2 2
MR’ = [MRZ +M R Md jg—“)

+
8 25 8 /)9
RI 200R* +9R* +25d” |8 X X,
8x 25 9
225R?-209 R2=25 d?
2

de 16R

25
d=R

5

13. 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 displacement about their equilibrium positions, then the correct statement(s) is (are)

fn; x; fp=k e nk fLFkfr;k fn[k;h x;h g feue nk vulr yeckb d ,dleku jf[kd vko®k %uko A

(huiked) d Ik rkj ,d&nlj d Bekuklrj j[k x; gA fp=ulkj q rAlk —q eku d fcin vio'k rijk 1 letu
njh 1j mud fo]r {k=k BekoLFk e j[k g, gA ; vko'k doy x-fn’k e py Bdr gA ;fn vio'kk dk mudh
LefoLFk 1 FaMk Ik folFifir djk ;] rk Igh fodYi g (g) [JEE (Adv.) 2015]
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Sol.

14.

(A) Both charges execute simple harmonic motion

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

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

(D) Charge —q executes simple harmonic motion while charge +q continues moving in the direction ofits
displacement

(A) nkuk vko'k Ty vkor xfr djxA

(B) nkuk vko'k mud foLFkiu dh fn*lk e pyr jgxA

(C*)+q vko'k 1y vior xfr djxk tcfd —q vio'k viu foLFkiu di fn*lk e pyr joxkA

(D) —q Vvko'k 1jy vkor xfr djxk tcfd +q vko'k viu foLRkiu dh fn*ik e pyrk JgxiA

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

3 ( 2kh  2kA ]

restoring d —x d +x

_2kA(2x)q _ (4kquX

restoring d2 _ XZ d2

Hence SHM
For —q, as it is displaced towards right the attraction of right side wire will dominate, which forces the —q
charge to move in the same direction of displacement similarity for other side

Hence it is not SHM.

Two identical glassrods 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 d is :

nk dip (viorukd =1.5)dh ,dzi NMkS, rfik S, dk ,d Nkj 10 cm o@rk f=kT;k i mlky Irg gA
mudh o@ Irg ,d nlj I dnjh ij n'i; foulkj j[0 g rik mud vik ,d j[ik fp=k e vIrr j[k) ij
gh ;i id'k d ,d fcln Lsir P ok NM S, d vnj o@ Irg 1 50 cm dh njh ij j[ku ij bET fudyu
okyh idlk'k ot fdlj.k NM S, d vinj vik d Belirj g rc njh d gixt : [JEE (Adv.) 2015]

S k) [ 52

® ]
50 cmy\ d \

(A) 60 cm (B*)70 cm (C)80 cm (D)90 cm

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 10
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Sol.

15.

Sol.

{nsz
e

“—>
(d—20)cm
R=10cm R=10cm

atglassrod S,
1 — nrefraction

n 1 _n—l

0 u2_+10

= u2=—20

atglassrod S,
forn — 1 refraction
V,=d-20

1 n 1-n

+ =+

d-20 (-50) -10
1o 1
d-20 50 20
d=70cm

A conductor (shown in the figure) carrying constant current I is kept in the x-y plane in a uniform magnetic

field g . If F is the magnitude of the total magnetic force acting on the conductor, then the correct

statement(s) is (are) :

n'i; x, fpkubkj x-y ry e fLr ,d fo]r I /kjlokgh pkyd ,dleku ptcdh; {k g e J[k gA ;fn

pkyd 1j yxu oky dy pcdh; cy dk ifjek.k Fg] rc Igh fodYi g (Q): [JEE (Adv.) 2015]
v

)—I— — T .
fe——"] — >l R —»lw R wfe—— [ — & > x
(A*)If Bisalong 5, F oc (L+R) (B*)If Bisalong 3, F=0
(C*)If Bisalong y,F oc (L+R) (D)If Bisalong 5,F=0

(A*);in Bdhifn'k 5 grc Fc(L+R) (B*) ;in Bdifnlk x grc F=0
(C*);in Bdifn'k $§grc Foc(L+R) (D);inB difn’lk ;grc F=0

s / /6 n/4

>

A\ 4

v
A
A\ 4
7 §
v

» &
» €

L R R L

A

F=i(/ xB)
=i{2(L+R)ix B}
If B isalong 2
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[i 2(L+R)B](~j)

F

If B isalong %

=0

If B isalong §

F :i{2(L+ R) B)f(}

1!

Alternate Solution :

16.

Sol.

A 4
9]

v

A

dF =i(d xB)

In uniform magnetic field
[dF=[id7 xB)=i([d/ xB)

= F :i(@xﬁ)
(A)F=[i2(L+R)B]=2iB (L+R)
(B)F=0

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

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) : [JEE (Adv.) 2015]
(A*) The average energy per mole of the gas mixture is 2RT

(B*) The ratio of speed of sound in the gas mixture to that in helium gas is \/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 molecules is 1/,/2

,d eky gkoMktu wvkj ,d eky gnfy ;e dk xI fed.k ,d fu;r vk;ru d cru e T rkieku 1j LiE;koLFik e
JIK gA ;fn x Bk dk 0;00k) vin'k g] rc Igh fodYi g (Q): [JEE (Adv.) 2015]
(A*)xI d fed.k e ifr eky vilr Atk 2RT gA

B*) x1 d fed.k rFk gify ;e x1 e /ofu dh xfr;k dk vuikr \/g/5 gA

(C) gify ;e d 1jek.kvk rik gibMktu d v.kvk dh rms pkyk dk vuikr 1/2 gA

(D*) gify ;e d 1jek.kvk rfik gkoMktu d v.kvk di rms pkyk dk vuikr g 1/,/2 gA

3 5
Total Energy = > RT+ 5 RT =4RT
Average energy per moles of mixture

_ART _RT

ART
Vsound = V
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7
lex_lx+1X2_§7 Mmix:M:3
2 2

Vsound,mix _ Ymix XMHC _\/§
Vsound,He YHe x Mmix 5
/3RT
Vnns =
M
Vrms,He _\/g—\/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 2.7 x 108 Qmand 1.0 x 107 Q m, respectively.
The electrical resistance between the two faces P and Q of the composite bar is : [JEE (Adv.) 2015]

n*ik; fp=kulkj ,d oxkdkj vuilFk dkv dh ,Y;feue (A1) dh fIYyh (ckj) e ,d oxkdkj fNn cukdj ml
ykg (Fe) 1 Hj fnsk thrk gA ,Y;feue rFk ykg (Fe) dh fo}r ifrjkkdrk, @e™t 2.7 x 1078 Q m rF
1.0x107Q mgA bl fed flYyh d P rik QQydk d e/; fo]r ifrjkk g : [JEE (Adv.) 2015]

2475 1875 1875 2475
—u0 * Q —uQ ——u0
(A) =g+ (B 54 ¥ © g # (D) T3 H
Sol. R, and R, are parallel to each other
1 1 1
_————
Rel RAI Rfe
1 2.7x107°x(.05) ~1.0x107 x(.05)
R, (.007)*=(.002)*" e (002)
-8 —4
1 :2.7><_160 x5x%x10 —3%10°°
R, 107 x45%x100
-7
e = 10 _65x10-2=§><10—3
4x10 4
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1 1 4 10°
_ = = + 3 =
R, 3x107° 5x10 3
1 15 15

R, 5127 64

1 150 921875HQ

R, 5x10°+12x10° 5.12x10°

18. For photo-electric effect with incident photon wavelength A, the stopping potentialis V. Identify the correct

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

1dik&fo | r itko e vkifrr Qkvku dh rjxn/; A g rrk fujk/ki fotko V gA Vv, dka rk 1/a d Bk Bgn

xkQ g (9)
V0
(A¥)
A
AVO
(C*)
>1/A

hc
Sol. 7 = eVo + d)

1/x

(B)

(D)

[JEE (Adv.) 2015]

Vo

>1/A
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Column I

(A) Nuclear fusion

SECTION-3 (Maximum Marks : 16)
19. Match the nuclear processes given in column [ with the appropriate option(s) in column II.

(B) Fission in a nuclear reactor

(C) B-decay
(D) y-ray emission

[JEE (Adv.) 2015]
Column I1

(P) Absorption of thermal neutrons by 5° U

(Q) 5 Co nucleus

(R) Energyproduction in stars viahydrogen conversion to helium
(S) Heavy water

(T) Neutrino emission

dkye Te nh x;h ukitkdh; 11@;kvk dk dkye 11 e fn; x; fodYi/fodYik I mipr feyku dift,

Column I

(A) uktkdh; By ;u

(B) ukitkdh; 1;=k e fo[k.Mu

(©) B-{k;
mRiknu
(D) y-fdj.k mltu

ans. A)-R;(B)-P,S;(C)-Q,T; (D)-Q,R,T

Sol. NA

[JEE (Adv.) 2015]
Column II

(P) A'en; Uz Vkuk dk 25U ik vo'k'k.k
(Q) $Co ukitkd
(R) rkjk e gkoMkku dk gify ;e e ifjoru Hjk Atk

(S) Hkkjh €Y
(T)U; fVuk mRI€tu

20.  Anparticle of unit mass is moving along the x-axis under the influence of a force and its total energy is con-

served. Four possible forms of the potential energy of the particle are given in cloumn I (aand U are

constants). Match the potential energies in column I to the corresponding statement(s) in column II

Column I

Up |5 [x T
(A) UI(X)—T{I a”

X

U,
(B) U, (x) = 7 a

UO
(©) Us(==77

U0
(D) Vet =77 ;‘5(

| >4
[ ]
S
S
[
VR

[JEE (Adv.) 2015]
Column I1

(P) The force acting on the particle is zero at x =a
(Q) The force acting on the particle is zero atx =0

(R) The force acting on the particle is zero at x =—a

(S) The particle experiences an attractive force towards
x =0 1in the region [x| <a

U
(T) The particle with total energy TO can oscillate about
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ans.

Sol.

the point x =—a
bdkb n0;eku dk ,d d.k ,d cy d itko e x-vik ij xfr dj jok gA d.k dh dy Atk 1jf{kr gA dkye 1
e d.k di fLFfre Athvk d pkj Ikfor =i fn; x; g (a rik U, fLRjkd g)A dkye Te nh x;h fLRfrt

Athvk dk dkye 11e fn; dFu@dFuk I mipr feyku dift,A [JEE (Adv.) 2015]
diye T dkye 11
) 2

U, X .. i ..
(A) UI(X):T{I_(EJ } (P)d.k ij dk; dju okyk cy x=aij "W; gA

U, (xY
(B) Uz(x)=7° Ej (Q)d.k ij dk; dju okyk cy x=01j "W; gA

2 2

U,(x X . .
(©) Us(X)=7 ;) exp{—(;j } (R)d.k ij dk; dju okyk d.kx=-aij "K; gA

U, x 1(xY )
D) V== —=31 7 (S){ek [x|<ae d.kx=0dh vij vid'k.k cy dk vutko

djrk gA

(T) UT dy Ati okyk d.k x =—afcln d ifjri nkyu dj

Idrk gA
(A) - P,Q,R,T; (B) - QaSa (C) h PaQaRaS; (D) - P,R,T
—dU 2U, a
A) E, —d—x—— x [x—a] [x] [x+a]
(A)— (P) (Q)(R) (T)
F(x)
\\a a\ > X
U(x)
9(X)
—du \ / R
wru x
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F(x)

N

U,(037), Ux)
2

dU
F = —— =
@) F =
. —%‘[(x— a)(xta)]
1t Fm)
\ / , x
—a \__/a
PR, T
4 UX)
Uo

N X
RN
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