22 Matrix JEE-(Advanced) 2016 CODE: 0
MATRIX JEE Academy PAPER-1I

SECTION-I (Maximum Marks : 15)
SINGLE CORRECTANSWER TYPE

® This section contains Five 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. A parallel beam of light is incident from air at an angle o on the side PQ of a right angled triangular prism of

refractive index p, = /2 . Light undergoes total intenrnal reflection in the prism at the face PR when o has a

minimum value 0f45°. The angle 6 of the prism is -
ok; 1 vkrh idk*k di ,d Belullrj fdj k&It (parallel beam) ,d ledk.k f=H&h; fiTe (right angled triangular

prism), fehdk viorukd ,—./2 9] d PQry ij adk.k Bovkifrr gkrt gA €c a dk U;ure efu 45°9g rk
idi’k dk fiTe dh PR Irg ij i.k vkrfjd 1jkoru (total internal reflection) gkrk gA fiTe dk dk.k 6 D;k gkxk\

(A) 15° (B)22.5° (C) 30° (D) 45°

Sol.

. 1 1
sinc=—=—

n 2

C=critical angle =45°
Atpoint T, sind5°= /2 sinr
r=30°
APTS, sum of all angles = 180°
0=15°
2. In a historical experiment to determine Planck's constant, a metal surface was irradiated with light of different

wavelengths. The emitted photoelectron energies were measured by applying a stopping potential. The rel-
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Ans.

Sol.

evant data for the wavelength (1) of incident light and the corresponding stopping potential (V) are given
below :

yid fLRjkd fudkyu d fy, ,d ,frgfld izkx e ,d ,frgfld izix e ,d Mr di Brg dk vyx&vyx rjxn/
- d idkk 1 iniir fd;k x;ka mIfer idk*kd byDVku di Atk dk fujii folo (stopping potential) yxkdj
ekik X;HA miskx e yk; x, vkifrr idk* di rjxn/; (1) ,0 Refkr fujk/k fotko (V) d vkdM unp fn, X,

gl

A(gm)  V, (Volt)

0.3 2.0
0.4 1.0
0.5 0.4

Giventhatc=3 x 10®*ms' and e = 1.6 X 10" C, Planck's constant (in units of'J s) found from such an
experiment is -

1dk™ dh xfr ¢ =3 x 10* ms™' rFkk byDVku dk vko'k e= 1.6 x 10 Cfnjk x;k gA bl 1;kx 1 fudky ,d
lykd fLFkjkd (Js el=kd e) dk efu g &

(A) 6.0 x 10 (B) 6.4 x 10 (C) 6.6 x 103 (D) 6.8 x 103
B
hc \
03x10° *=2 (D)
he
oaxioe 0= ~(2)

from equation (1) substracted by equation (2)

eq(1) —eq(2)

h=64x 103

A water cooler of storage capacity 120 litres can cool water at a constant rate of P watts. In a closed circula-
tion system (as shown shematically in the figure), the water from the cooler is used to cool an external device
that generates constantly 3kW of heat (thermal load). The temperature of water fed into the device cannot
exceed 30°C and the entire stored 120 litres of water is initially cooled to 10°C. The entire system is thermally
insulated. The minimum value of P (in watts) for which the device can be operated for 3 hours is -

120 fyVj flerk okyk ikut di ,d dyj eku nj Pwatts I ituh dk BMk dj IdrkgA ,d cn ifjIpj.ke (€lk
0;0LFk fp=k & n"lk:k x:k g) dyj d ikun I ,d cigjh = ok BMK fd sk thrk g t ge'lk 3 kW A'ek mRilu
djrk gA ;= dk fnzk x;k ikun dk rkiew 30°C 1 T:knk ugh gk Idrk ,0 ijk 120 fyVj ikuh ikjelk e 10°C
rd BMK fd sk x:zk gA ijk fudk; reijii gA bl 3=k dk riu AV rd pry j[iu d fy, de 1 de fdrut “kDr
P (watts ) dh €z jr g\

Cooler Device
.............. Hot ‘
D ot

(Specifice heat of water is 4.2 kJ kg 'K! and the density of water is 1000 kg m~)

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



Matrix

JEE-(Advanced) 2016 PHYSICS
MATRLX JEE Academy
(ikuh di fof*k'V A'ek = 4.2 kI kg 'K wkj ikuh dk %uRo = 1000 kg m3)
(A) 1600 (B)2067 (C) 2533
Ans. B
Sol. (P, —P_)xt=msAT

Ans.

Sol.

(3000 — P) x 3 x 60 x 60 = 120 x 4200 x 20

P=2067 Watt
A uniform wooden stick of mass 1.6 kg and length / rests in an inclined manner on a smooth, vertical wall of
height h(</) such that a small portion of the stick extends beyond the wall. The reaction force of the wall and the

bottom of'the stick is on a rough floor. The reaction of the wall on the stick is equal in magnitude to the reaction

of the floor on the stick. The ratio h// and the frictional force fat the bottom of'the stick are (g= 10 ms2)

1.6 kg n0;eku vkj 7yEcko di ,dleku ydMh dh ,d MMh ,d fpduh [iMh nhokj] f€F'dh Apkb h(<7)g] ij vkur
rifd 1 bl rjg I j[ x;hg fd MMh dk ,d Nkvk Bk Héx nhokj | Aij fudyk gvk gA MMy i nhokj dk ifrf@;k
cy MMh 1j 1frf@;k rik tehu I MM i 1frf@d;k dh ek=kk Leku gA h/Zdk vuikr ,o MMh d vk 1] %K.k

cy fg & (g=10ms?)

Wl h_ 3 1643
167 3

b h 3\f _@N
167 3

D

3 mg
N—: - ==
5 / / 7

Z‘EB=O

N x :mgx£00560"
cos30° 2

22 L

3 g\/§ me*5 5

@Bl 3 p 16¥8
[ 16 3
h_ 33 . 163

)5

163

16_3
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h_3V3

L 16
5. An infinite line charge of uniform electric charge density A lies along the axis of an electrically conducting infinite
cylindrical shell of radius R. At time t =0, the space inside the cylinder is filled with a material of permittivity &
and electrical conductivity . The electrical conduction in the material follows Ohm's law. Which one of the

following graphs best describes the subsequent variation of the magnitude of current density j(z) at any point in
the material?

,d cyukdkj vur fo] rpkyd dop dh f=T;k RgA cyu d v{k ij ,d vur j[k; fo| r vio"k fLFkr g feldk
,dlelu j[; %uRo A gA cyu d vnj di txg dk le; t=0ij ,d iniF I Kk Ehrk o] FEldi ijfo] rid
¢ ,0 fo] rpkydrk o gA inkFk e fo] r vko®k dh pkydrk vie d fu;e (Ohm's law) dk Tkyu djrh gA ijort
le; e inkFk e fd It WA fcln i fo] r Mjk %wuRo i) d ifjek.k e ifjoru dilcl vPNK o.ku diu Ik y [ip=
djrk g\

J@) J@®)

A AN

(A) (B)

(0,0) ) (0,0)

J@®) J@)

(©) (D)

(0,0) . (0,0)

Ans. D

Sol.

For infinite line,

— dr
2mer

Current through an elemental shell;
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dr

I:|dV|: 2mer :7@1
dR lx dr €
o 2mrl

This current is radially outwards so;

i(u) _hol  dh_ —(EJ dt
dt € A €

—(o/e)t

= A=A

I h¥e} ( AC je(c/s)t

S0, J= 2nrl - 2mer - 2mer
SECTION-II (Maximum Marks : 32)
MULTIPLE CORRECT ANSWER TYPE

6. A plano-convex lens is made of a material of refractive index n. When a small object is placed 30cm away in
front of the curved surface of the lens, an image of double the size ofthe object is produced. Due to reflection
from the convex surface of the lens, another faint image is observed ata distance of 10cm away from the lens.
Which of the following statement(s) is(are) true?
(A) Therefractive index of the lens is 2.5 (B) The radius of curvature of the convex surface is 45cm
(C) The faint image is erect and real (D) The focal length of the lens is 20cm
,d lery&mlky y I d inkfk dk viorukd n gA €c¢ ,d Nivi oLr dk yI d o@i'V d lkeu 30cm dh njh
ij jkr g rkml oLr dh nxuh-Bkbt dk ifrfckc curk gA mlky i'V I ijoru d dkj.k yI I 10cm dh njh
ij ,d {0.k ifrfcic W curk gA fubufyffkr e 1 dwli@diul dfu IR; g@g\

(A)yl dk viorukd 2.5 ¢ (B) mlky i'V dh o@rk f=kT;k 45cm g
(C) {kn.k 1frfctc okLrfod ,0 Ih/k g D)yl dh Qkdl njh 20cm g
Ans. AD |
Sol. (i) Forreflection from convex surface,
11 1
vou f

Put,v=10cm,u=-30cm

= f=15cm and R = 30cm for convex surface
(i1) for refraction through lens,

moY

(—;0)

v=60cm

(ii1) Apply lens formula,
I 1 1

v u f

put,u=-30cm, v=60cm
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= f=20cm
(iv) Apply lens makers formula

1 1
Z_OZ(M_I)[EI_;j {R, =30 cm}

p=2.5

7. A conducting loop in the shape of a right angled isosceles triangle of height 10cm is kept such that the 90°
vertex is very close to an infinity long conducting wire (see the figure). The wire is electrically insulated from the
loop. The hpotenuse of the triangle is parallel to the wire. The current in the triangular loop is in counterclock-

wise direction and increased at a constant rate of 10 As™'. Which of the following statement(s) is(are) true?

90°

(A) There is a repulsive force between the wire and the loop

(B) If the loop is rotated at a constant angular speed about the wire, an additional emf of ( l; j volt jsinduced

in the wire

(C) The magnitude of induced emf'in the wire is (%j volt

(D) The induced current in the wire is in opposite direction to the current along the hypotenuse

,d ledk.lh; f=kdk.k pkydh; Qn di Apkb 10cm g ,0 bldh nk Htk, Teku gA bl Qn dk Tedk.kh; fcln
,d vur yEcib d phydh; rij d cgrutnid bl rjg 1 j[k x:k g fd Fidk.k dk d.k prydh; rij d Tetullrj
g (elk fd fpske n*™;k x5k g)A rij rAk Qnk ,d nlj I fo] rjk/ih gA f=kdk.ki; Qn e /kjk okekor fn"k e
,dl etu nj 10As & c<rt g futufyf[ir e 1 duligdiul dFiu 15 9@\

90°

(A)Qn ,o rkj d e/; ifrdicy g

(B) ;fn Qn dk ,dleku dikf.k; xfr I rkj d v{k 1 %ek;k €rk g rc rkj e (%jvolt ifjek.k dk virfjDr

emf ifjr gkrk g

(C) rij e mRilu emf dk ifjek.k ( jvolt g

(D) rkj e 1fjr Kk d.k e Mjk d foifjr in*lk e g
Ans. AC
Sol.  Fromlenz's law,
Current in straight wire towards right to oppose to change in flux in loop.

Magnetic field at straight wire due to triangular loop is inside the plane of paper, So it is repelled.
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If current in straight wire is i

flux in loop ¢ =Mi

0.10 11 .
o= jo %(ZXdX) = Hos0.1xi

T
M = Ho 0.1
T
di x0.1
emfinwire= M— = BoXP 10 =t
dt T P
8. The position vector T of a particle of mass m is given by the following equation

t(t) = at’i +pt?,
where aa=10/3 ms>, B=5ms?and m=0.1kg. Att=1 s, which of the following statement(s) is(are) true

about the particle?
(A) The velocity v = (10i + 103‘) ms™!
(B) The angular momentum L with respect to the origin is given by L = —(5/ 3)ﬁ Nms
(C) The force F = (i+2j‘)N
(D) The torque T with respect to the origin is given by © = —(20/ 3)ﬁNms
mnl;eku d ,d d.k dh fLRfr&lfn’k © uhp Behdj.k e fnsk x;k g
f(t)=at’i+pt,
fele a=103ms3, B=5ms?,0 m=0.1kggA le; t=1s ij] futufyf[kr e I diulk@dkul dru IR;
g@g\
(A) ox i elu ¥=(101+10j)ms ™ g
(B) ey fcln'd fxn dk.li; Box dk elu L=—(5/3)kNms g
(C) cy di elu F=(i+2j)N g

(D) ey fcn d fxn %.k dk elu ©=—(20/3)kNms g
Ans. ABD

Sol.  T=Xpi 5t%]
3
v =10t1+101]

a=20ti+10]
Att=1 sec

10~ _~
?=—01+SJ
3

(A) v=10i+10]

a=20i+10]
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9. A legnth-scale (/) depends on the permittivity (¢) of a dielectric material, Boltzmann constant (k,), the absolute
temperature (7), the number per unit volume (n) of certain charged particles and the charge (q) carried by each
of the particles. Which of'the following experession(s) for / is(are) dimensionally correct?

,d yckb eki (/) di futkjri] ijkfo ] r inkfk d ijkfo] rkd (e), ckYVteku fLRjkd (Boltzmann constant) (k)
ije rki (7), ,d vk;ru e dN vkof*kr d.kk dh B[ ;k (n) (B[ ;k&%uRo) rFk gj ,d d.kd vko'k (q) 1 gkrh
gA /d fy, futufyf[kr e T Bgh foeh;rk okyk diulk@dkull 1= g@g\

= T [=
()1 ak T (B) q2 © snmk T (D) /= snmk T

Ans.
Sol. We know,
2 2
Fo_! 4 =L = (Fr*)4n
4dne, r €,

So, dimension
2

q._ dim(Fr*)= MLT > x [* = ML'T 2
80

Similarly; E = %KBT =dim (K, T) = dim(Energy) = ML’T

nqg> _ [L°xMDPT? 1
(A) ek, T ML’T L

B) \/(E)xvol ML*T? <}

MLT x>
Fr?(vol)”  [MLT2xI2x[?
©) ( ) - 22 - \/E =L
(Ke) ML’T
_ IMLT?L’xL _
Energy ML’T™

. 1 _
[.. dimensionn= dim (—j =17
vol
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10. Two loudspeakers M and N are located 20m apart and emit sourd at frequencies 118 Hz and 121 Hz,
respectively. A car is initially at a point P, 1800 m away from the midpoint Q of the line MN and moves towards
Q constantly at 60 km/hr along the perpendicular bisector of MN. It crosses Q and eventually reaches a point
R, 1800 m away from Q. Let v(t) represent the beat frequency measured bya person sitting in the car at time
t. Let v, v, v, be the beat frequencies measured at locations P, Q and R, respectively. The speed of sound in
airis 330 ms™'. Which of the following statement(s) is(are) true regarding the sound heard by the person?

(A) The plot below represents schematically the variation of beat frequency with time

v(t)
\”\
Vo 2
R

(B) The rate of change in beat frequency is maximum when the car passes through Q
(C) v, + v =2v,

(D) The plot below represents schematically the variation of beat frequency with time

>t

V()

P_\

Q

Vo \\_'
R

nk yimMLitdy M ,0 Ntk fd ,d nlj 1 20mdh njh ij g] @e’k 118 Hz ,0 121 Hz dh /ofu mRIfEr djr
gA fcUn P j[k MN d fHotktd yc 1j fLFkr g rFk MNd e/; fcin Q I 1800 m dh njh 1j gA ,d dkj fcln
P I fcUn Q dh rjQ 60 km/hr dh fLFkr xfr 1 pyuk ikjetk djrh gA dkj Q fcUn dk 1k dj vrkxRok fcin R
d vix pyh tkrh g] £gk fcin Rfcin Q 1 1800 m dh njh 1 gA dkj e cBk 0;Dr le; tij foLin&vkorh (beat
frequency) v(t) ekirk gA P, Q, R 1j foLin&wviort @e'li v,, v,,, v, gA /ofu dh gok e xfr 330 ms™' gA dlij e
cB 0;f0r Hjk Buh x;h /ofu d ckj e futufyf[kr e I dkulk@dkDul dFu IR; g@g\

(A) uhp fn[k;k x;k y[Kp=k&vkofr dk le; d BiFk fjoru dh 0;oLRk dk n*krk g

>

v(t)
Y’\
Vo Q
R

(B) tc dkj Qfcin dk 1kj djrh g rk foLin&vkorh dh nj e vikdre ifjoru gkrk g
©) VP+VR=2VQ
(D) uhp fn[k;k x;k y[Kfp=k foLin&vkorh dk Be; d Bk ifjoru dh 0;oLFk dk n*lkrk g
MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 9
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Ans.

Sol.

V(t)

BCD
Rt @
1800M 594z
118Hz ;
I S—
M™40m i 10m N
11800 m
60km/h 4
L@
Apparent freq. of M and N at P
£z v+v0jfm
A\
50
330+ —
fro=f— 3 H8=(%m+50118
330 990
proof Yo Jp S 22080 )
990

v
= Beat frequency v =1 —f
~990+50
990
1040 <3

990
App. frequency of M, N at R

"= V_Vojf

m
\'%

[121-118]

50
330->
3 118=(990—50

" 330

jllSHz
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990—$

fr =] ——3 |121Hz
990

Beat frequency VR =1", =1" |
(990—50
VR =

940
_(ggajcn}h

Beat frequency at Q
Vo= 121-118=3Hz
(A) Vp+VR=2VQ

(1040X3J+(ﬂx3j:2x3
990 990

118

j(121—118)Hz

10——» 121

- P
@: @
~

(B)

(33O+Vcos9j
v=| — """ |3
330

dv v . .do
— =———sinf—
dt 110 < dt

tanE):\l—‘O‘
X
seczeﬁz—gd—x
dt x- dt
@_ 10v
dt  x%*sec’0
x =10 cotO

dv ( v J ) ( 10v j
—=| —— |sin Q| ————
dt 110 x*sec’

‘ﬁ‘ oc sin’ 0
dt

dv

at is maximum at Q
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11




MATRIX JEE Academy

Matrix JEE-(Advanced) 2016

11.

(©)

> ¢

A transparent slab of thickness d has a refractive index n(z) that increases with z. Here z is the vertical distance
inside the slab, measured from the top. The slab is placed between two media with uniform refractive indices n,
and n, (>n,), as shown in the figure. A ray of light is incident with angle 6, from medium 1 and emerges in

medium 2 with refraction angle 6, with a lateral displacemnt .

Z

n,= constant

A

—a—>

n,= constant

o

Which of the following statement(s) is(are) true?

(A) /s dependent onn(z) (B)n,sin6 = (n,—n,)sind ’

(C)n sinb. =n_sin0 ), (D) /is independent of n,

'd'ekVib d ,d ikjn" iV dk viorukd n(z) dk elu zc<tu | c<rk gA ;gkz iV d vnj Aijh Irg 1 efih
x;h AJokkj njh gA iVV dk nk ek/;ek d chp j[ x;k g ftud ,dleku (uniform) viorukd n, ,0n, (>n)
g] thkfd fp=k e n™k;k x;k gA ;0k n, Vkj n, fLAj (lateral displacement) / I vioru dk.k 6,ij fudflr gkrt
gA
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Ans.

Sol.

12.

Ans.

Sol.

13.

Z

n,= constant

—a—>

n,= constant

o

fueufyf[ir e 1 diuli@diull driu 17; g@g\

(A) I dk eku n(z) 1j fulkj djrk g (B) n,sin6, = (n,—n,)sin0,
(C)n,sin6,=n,sind, (D) I dk eku n, 1j fuky ugh djrk g
ACD

For parallel slab

n, sin6 =n, sinQ ’

And / depends on refractive angle in slab

.. [ depends on refractive index of slab and independent of n.,.

Highly excited states for hydrogen—liké atoms (also called Rydberg states) with nuclear charge Ze are defined
by their principal quatum number n, where n>> 1. Which of the following statement(s) is(are) true?

(A) Relative change in the radii of two consecutive orbitals does not depend on Z.

(B) Relative change in the radii of two consecutive orbitals vaires as 1/n.

(C) Relative change in the energy of two consecutive orbitals vaires as 1/n°.

(D) Relative change in the angular momenta of two consecutive orbitals vaires as 1/n.

Ze ukftkdh; vio®k d gioMitu dh rjg d ijek.k dh vR;fkd mUkier volFk (Fel fjMex volFk Hi dgr g)
dk mld e[; DokVe vd n(n>>1) I 1fjtk'kr fd;k €krk gA futufyflkr e I dkulk@dkul dFu IR; g@g\
(A) nk @ekxr dfik dh =T ;k dk vkif{kr vrj (relative charnge) Z d Aij fulkj ugh djrk g

(B) nk @ekxr dfik di =T ;k dk vkif{kr vrj 1/nd lekuikr gkrk g

(C) nk @ekxr dffk di Atk dk vikif{kr vrj 1/n°d Bekuikr grk g

(D) nk @ekxr d{tk d dkf.k; Box dk vkif{kr vrj 1/nd Bekutkr gkrk g

ABD
(nzj Ar (ZAnj
r=g|—|;—=—
z ) r n
Ar 1
An=1s0 — € —
r n
nh AL An AL 1
L=—. —_—= S
2’ L n L n

An incandescent bulb has a thin filament of tungsten that is heated to high temperature by passing an electric
current. the hot filament emits black-body radiation. The filament is observed to break up at random locations

after a sufficiently long time of peration due to non-uniform evaporation of tungsten from the filament. If the bulb
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is powered at constant voltage, which of the following statement(s) is(are) true?
(A) The temperature distrubution over the filament is uniform
(B) The resistance over small sections of the filament decreases with time
(C) The filament emits more light at higher band of frequencies before it breaks up
(D) The filament consumes less electrical power towards the end of the life of the bulb
,d rkinilr cYc d VILVu rir dk fo | r Mjk d mPp rkieku 1 xje dju ij VILVu rir df'.kdk fofdj.k (black-
body radiation) MIfEr djrk gA ;g n[k x;k g fd yc le; d i;kx d ckn VALVu rlir e vleku ok'idj .k
d okj.k rir fd 1 o txg 1 WV thrk gh sfn cYe dk fo ] r *WDr ,d fLRG okYVrkij ni x:h g rk fuEufyf[ir
e I dwlk@dkul dFu IR; g@g\
(A) rUr 1j rkieku dk forj.k ,d leku g
(B) rUr d NkV Hixk dk ifrjkk 1e; d Bk de gkrk tkrk g
(C)VWu I igy rlr mPp vkorh 1VVh (high frequency band) dk-adk*igy: | T;knk mRIf€r djrk g
(D) rUr viuh vk; d vk[ijh le; e de fo]r “kDr dk 1;kx djrk g

Ans. CD

Sol.  Because of non-uniform evaporation at different section, area of cross-section would be different at different
sections.
Region of highest evaporation rate would have rapidly reduced area and would become break up cross
section.
Resistance of the wire as whole increases with time.
Overall resistance increases hence power decreases. At break up junction temperature would be highest, thus
light of highest band frequency would be emitted at those cross-section.

SECTION-II (Maximum Marks : 15)
SINGLE DIGITANSWERTYPE

14. A hydrogen atom in its ground state is irradiated by light of wavelength 970A. Takinghc/e =1.237 x 10 eV
m and the ground state energy of hydrogen atom as —13.6 eV, the number of lines present in the emission
spectrum is -
,d gloMktu ijekk dk midh fufure volFk e 970A rjxn/; oty idk*k 1 inilr fd sk thrk gA gk ij he/
e=1.237x 10 eV.m FRk gkoMittu ijek.k di U;ure volFk dh Atk —13.6 eV gA mRIfEr elukoyh (emission
spectrum) € J[kvk dh B[ ;k D;k gkxi\

Ans. 6
Sol.  A=970A
E= 12400 =12.783
970
It will excite the electron ton=4
‘c,=6
15. The isotope B having a mass 12.014 u undergoes 3-decay to |’C. *C has an excited state of the nucleus

(°C*) at 4.041 MeV above its ground state. If ’B decays to |>C*, the maximum kinetic energy of the 3-
particle in units of MeV is -

(1u=931.5MeV/c?, where c is the speed of light in vacuum.)

lelFikfud (isotope) 2B ftldk n;efu 12.014 u g] ciVk {k; (B-decay) di if@;k 1 12C e ifjofrr gk thr¥
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Ans.

Sol.

16.

Ans.

Sol.

17.

Ans.

gA >C dh ,d ukftkdh; mUkfEr volFik (2C*) future volFik I 4.041 MeV Aij ghrh gA vxj 2B {k; okd]j
2c* e ifjofrr girk g rk civk d.k dh vikdre xfrd Atk (MeV dh el=lk e) Dk ghxi\
(1u=931.5MeV/c?, ;gkcfuokr e 1dk’k dh xfr g)
9
KE_ =(12.014-12.0) x4 —-4.041

=0.014x931.5 - 4.041

=9
Consider two solid spheres P and Q each of density 8 gm cm™ and diameters 1 cm and 0.5 cm, respectively.
Sphere P is dropped into a liquid of density 0.8 gm cm and viscosity | =3 poiseulles. Sphere Q is dropped
into a liquid of density 1.6 gm cm™ and viscosity n =2 poiseulles. The ratio of the terminal velocities of P and
Qis-
8 gm cm %uRo oky nk Bkl xky P rFik Q dk 05kl @eli 1cm ,00.5 cm gA Xky:. P .dk 0.8 gm cm™ %uRo ,0
n =3 poiseulles *;kuRo (viscosity) oky ,d rjy e fxjk;k thrk g vk} xky Qdk 1.6 gm cm= %uRo ,0 n=
2 poiseulles " ;kuRo (viscosity) oky nlj rjy e fxjk;k thrk gA xky P ,0 Q d vire oxk dk vuikr D;k ghxk\
3
6rmrv+p, Vg =p,Vg

& (pPVP -pLV, )g y 67mQrQ

\A 61N, 1, (pQVQ -p. Vo )

_ 5(8-08) JaMo
N5 (8-1.6) 1

Q
) .
[ ] [T (EJ
I, Mp 6.4
=4><E><g:3
6.4 3

Two inductros L, (inductance 1 mH, internal resistance 3Q2) and L, (inductance 2 mH, internal resistance 4€2)
and a resistor R (resistance 12Q)) are all connected in parallel across a 5V battery. The circuit is switched on
at time t= 0. The ratio of the maximum to the minimum current (I /I . ) drawn from the battery is -

nk ijdk (Inductors) L, rik L, dk ijdRo @e’k 1 mH ,0 2mH g] ,0 vkrfjd ifrjkk @e’l 3Q ,0 4Q gA
bu nkuk 1jdk rik ,d 1frjkkd R, febdk ifrjkk 12Q g] BHh dk ,d 5V dh cVh | Dekullry e €M fnjk x;k
gA ifjiFk dk le; t=01j pky fd;k tkrk gA cvi I fudyh vikdre ,o U;ure Mjkvk dk vuikr (I /1 )
D;k ghxk\

8
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3 1
4 2
——AWW—AW—]
12
Sol. W
L
5v
i > tt=0"
min =75 a -
12
i _ox8 tt
max = a :w
12
12
WA
L
5v
3
—W—————
4
— W
12
AN
{
5v
Lo Sx8x12
i 12x5

18.

Ans.

Sol.

A metal is heated in a furnace where a sensor is kept above the metal surface to read the power radiated (P)
by the metal. The sensor has a scale that displays log,(P/P,), where P, is a constant. When the metal surface is
at a temperature of 487°C, the sensor shows a value 1. Assume that the emissivity of the metallic surface
remains constant. What is the value displayed by the sensor when the temperature of the metal surface is raised
to 2767°C?

,d fkr dk Wi e xje djr g, midh fofdj.k "kDr (P) dk Kkr d Aij j[kg, ,d lond (sensor) I i<r
gA lond dk Tekuk log,(P/P ) dk i<rk g] ;ok P, ,d fLRjkd gA tc /Mr dk rkietu 487°C g rk lTond dk
1Bu 1 gA elu yift; fd /Mkr dh mRIfEdrk fLFg gA /kr di Brg dk rkieku 2767°C rd c<ku 1j Tond dk
1Bu D;k ghxk\

9
Power radiated P=ec AT*
At487°C; P, = ecA(760)* (1)
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P, P
Given, log, P—l =1 = P, = 31

0

At2767°C; P, = ecA(3040)*

. P ecA (3040)" x2 .
.. Reading= log, -2 =1lo =log,(4*x2)=9
g 253 P, g2|: eGA(760)4 :| gZ( )
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