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1. All questions are single correct type questions. Each of these questions has four choices (A), (B), (C)
and (D) out of which ONLY ONE is correct.
For each question, you will be awarded 4 marks if you have darkened only the bubble corresponding to
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USEFULDATA

Atomic weights: Al =27, Mg =24, Cu=63.5,Mn=55,CI=35.5,0=16,H=1,P= 31,Ag=108,N =14,
Li=7,1=127,Cr=52,K=39,S =32, Na=23,C=12, Br=80, Fe =56, Ca=40, Zn=065.5, Ti =48,
Ba=137,U =238, Co=59,B=I11,F=19, He =4, Ne =20, Ar =40 , Mo = 96, Ni = 58.5, Sr = 87.5,
Hg=200.5, T1=204,Pb =207 [Take :In2=0.69, In3=1.09,e=1.6 10", m=9.1 x 10> kg ]

Take g= 10 m/s? unless otherwise stated
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SECTION-I
SINGLE CORRECT CHOICE TYPE

Q.1 to Q.30 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

1.

Ans.

Sol.

Two stones are thrown up simultaneously from the edge of a cliff 240 m high with initial speed of 10 m /s
and 40 m/s respectively. Which of the following graph best represents the time variation of relative position
of the second stone with respect to the first ?

(Assume stones do not rebound after hitting the ground and neglect air resistance, take g= 10 m/s?)

(The figures are schematic and not drawn to scale) [JEE (Main) 2015]
fdlh 240 m Aph pivh d ,d fdukkj 1] nk iRFkjk dk ,d Bkrk Aij dib vkj Qdk x;k g] budh ikjftkd phk
@e"fh 10 m /s rFk 40 m/s g] rk| fEikidr e 1 dikBk xkQ (vkj[¥) 1gYk 1RFkj d Bkifk nlj wRFkj dh fLFkfr
d le; fopj.k (afjorlk) dk Fokikd Bgh n*fkrk g \

(eklk fyft; fd] iRFkj tellk 1 Vdjitk i*Pkr Aij dib vkj gh mNYkr g rFik ok; dk ifrjkk lkx.; g] fnsk g

g=10m/s?)
(; ok xkQ doVYk 0;oLFk vkj[k g vk LdYk d vulkj ugh g) [JEE (Main) 2015]
_— 2=y m
e ._3.')..: 240
w | /\ ®) A
s 13 i) 5 t(s)

®

> t(s)

t(s)

©

When both the particle are in air,

a .= 0=V, . =constant =30 m/s

this means graph will be straight line.

when first particle reaches ground (at t =8 s),
relative velocity will keep increasing until second

particle also hits the ground (att=12s).

L
The period of oscillation of a simple pendulum is T = 27T\/g . Measured value of L is 20.0 cm known to 1 mm

accuracy and time for 100 oscillations of the pendulum is found to be 90 s using a wrist watch of 1s resolution.
The accuracy in the determination of g is : [JEE (Main) 2015]

L
fdlh 1jy ykyd dk vior T=2n\/g gA L dk ekfir eku 20.0 cm g febdh ;FFrk 1 mmgA bl ykyd d

100 nkyuk dk Te; 90 g) fEl 1sfotnu oh 20 1 ekik x;k gA rk ] g d fulj.k e ;FiFrk gixdh -
[JEE (Main) 2015]
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Ans.

Sol.

Ans.

Sol.

Ans.

(A) 2% (B) 3% ©) 1% (D) 5%
(B)

TzZﬁ\/z
g

L
=4’ x—
g T
Ag_AL AT
g L T

0.1 2x1
=t —

20 90
=27%~=3%

S NER

ALETARER R AR R LR AR AR AR RN

Given in the figure are two blocks A and B of weight 20 N and 100 N, respectively. These are being pressed
against a wall by a force F as shown. Ifthe coefficient of friction between the blocks is 0.1 and between block
B and the wall is 0.15, the frictional force applied by the wall on block B s : [JEE (Main) 2015]
ok vk [k e nk Cykd (xVd) A vkj Bn'k; x; g ftud Hkj @e’t 20 N rFk 100 N gA blg] ,d cy F Hjk
fdIh nhokj 1j nck;k €k jok gA ;fn A%k x.kd dk eku] A rfk B d chp 0.1 rRk B vkj niokj d chp 0.15

g rk nhokj gk Cykd B 1j yxk cy ghxk [JEE (Main) 2015]
(A) 100N (B) 80 N (C) 120N (D) 150 N
©)
f=20N
f,=100+20=120 N

f, T f, T
N ]— B,

§0 100+,

A particle of mass m moving in the x direction with speed 2v is hit by another particle of mass 2m moving in the

y direction with speed v. If the collision is perfectly inelastic, the percentage loss in the energy during the

collisionis close to : [JEE (Main) 2015]
x-in*fk e 2vpky 1 pyr g, mnl;ekud d.k I y-fn*kke vox I pyrk gvk 2mni;eku dk ,d d.k vdjkrk
g ;fn ;0 1AWV (VDdj i.kri viR;kLFk g ri] VD d nkjku Atk dik gkfu gkxh [JEE (Main) 2015]
(A) 44% (B) 50% (C) 56 % (D) 62 %

©)
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Sol.

Ans.

Sol.

Ans.

Sol.

Momentum conservation in x direction
mX2v+2mX0=3m><Vx

2v
v, =—
3
v
Similarly, VT3
2 2 2\/5
Vﬁnal = VX v =—V
Y 3
[lmx(ZV)2 +1x2mxvz}—1x3m[2ﬁvJ
% loss= L2 2 2 3
l><m><(2V)2 +l><2m><v2
~ 56% 2 2
Distance of the centre of mass of a solid uniform cone from its vertex is z,. If the radius of its base is R and
its heightis h then z is equal to : [JEE (Main) 2015]
fdlh ,dleku Bkl *kd d nl;eku din di mBd "' I njh z gA ;fn "kd d wk/kkj di Tk R rRk “kd
dh Apkb h gk rk z, dk eku futukidr e 1 fdld cjkcj ghxk : [JEE (Main) 2015]
h? 3h 3h?
(A) 3 ®) (C)5h (D) T
(B)

1o,

I' v

From a solid sphere of mass M and radius R a cube of maximum possible volume is cut. Moment of intertia
of cube about an axis passing through its center and perpendicular to one of its faces is :

fd1h Bkl xky dk n0;eku M rFik bldh =(T;k R gA ble I vi/kdre IHo vk;ru dk ,d D;c (%u) dkv
fy;k tkrk gA bl D;c dk €MRo vk.k fdruk gkxk ;fn bldh %.ku v{k bld din I gkdj xEjri g rrk

bld fdIt ,d Qyd d ytcor g : [JEE (Main) 2015]
A MR ? B MR?2 c 4MR? b 4MR?

( )32x/57c ( )16\/57c © 9\f3n (D) 33n

©)

Let side length of cube =a
Mass of cube =M’

Body diagonal of cube = Diameter of sphere

M M
\/gazzR M':4 Xa3:
—nR? n\/g
R
NE)
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Ans.

Sol.

M'a®> 4MR*
MOI of cube = —6 on \/3

4

M=_—nR’p
also
M'=a’p
3
M'— 3Ma3
4nR

From a solid sphere of mass M and radius R, a spherical portion of radius R/2 is removed, as shown in the
figure. Taking gravitational potential V =0 atr = oo, the potential at the centre of the cavity thus formed is :
(G =gravitational constant)

,d Bkl xky dk n0;eku M rFkk f=kT;k RgA b R/2 =Tk dk ,d xkyh; Hkx] vkj[k e n'k; x; vulky dkv
fy;k €krk gA r=oo Ivulrh i x -Roh; fotko d eku V dk *; (Vv=0)ekur g,] bl 1dkj cu dkvj (dfovh)
d din 1j] xzRoh; foHko dk eku gkxk :

(G =x:zRoh; fLFjkd @) [JEE (Main) 2015]
-GM -GM -2GM -2GM

(A) =~ B) ¢ ©) =g D) —x

(B)

Suppose we fill the cavity with +m & —m of same density

-GM ([, ., (RY
Potential at A (V,) = R 3R - 9

it

2

e

A R
Apendulum made of a uniform wire of cross sectional area A has time period T. When an additional mass
M s added to its bob, the time period changes to T, . If the Young's modulus of the material of the wires is Y
then 1/Y is equal to : (G = gravitational constant) : [JEE (Main) 2015]
fdlh n0;eku rkj dk vuilFkdkv dk {=kQy AgA bl T cuk; x; ,d ykyd dk viordky Tg A bl ykyd
d xkyd 1 ,d vfrfjdbr M nl;etu tM nu 1 ykyd dk viordky ifjofrr gkdj T, gk tirk g ;fn bl

rijd d inkrk dk ;x x.kd Y gk rk 1/Y dk eku gkxk (G =xzRoh; fLFkjkd @)
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Ans.

Sol.

Ans.

Sol.

W[ @] o[- of- D]

(A)
T= Zn\/z
g
T =2 L+AL
g
T =4n* L (1)
g
MgL
Ay
T, =41’
" g 2)

Consider a spherical shell of radius R at temperature T. The black body radiation inside it can be considered

U 1
as an ideal gas of photons with internal energy per unit volume u = v o T* and pressure P = g[vj .Ifthe

shell now undergoes an adiabatic expansion the relation between T and Ris:  [JEE (Main) 2015]

falh xkyh; dk'k ("ky) db f=kT;k R g vkj bAdk rki T gA bid Hirj Nf'.kdk fofdj.k dk Qkvkuk di ,d

] | _ U, 1(U
I vin'k x 1 ekuk € Idrk g feldh ifr bdkb vi;ru virfjd Atk u=VOCT rFk nkc P=3ly

gA ;fn bl dkk e -nk'e 10kj gk rk T rFk R d cip Dc/k gixk :

1 1
(A) Toce™ (B) Toc e (€) Torr (D) Toc—>
©)
p_1U
3V

nRT 1,

\Y 3
VT3 =const

4
Ener} = const
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TR =const
T oc l
R

10.  Asolid body of constant heat capacity 1J/°C is being heated by keeping it in contact with reservoirs in two
ways :
(1) Sequentially keeping in contact with 2 reservoirs such that each reservoir supplies same amount of heat.
(i1) Sequentially keeping in contact with 8 reservoirs such that each reservoir supplies same amount of heat.
In both the cases body is brought from initial temperature 100°C to final temperature 200°C. Entropy
change of the body in the two cases respectively is : [JEE (Main) 2015]
,d Bkl fiM (oLr) dh fLFkj A'ek Mfjrk 15/°C gA bldk A'edk (A'ek HMkjk) d IEid e j[kdj fufu nk
idij I xe fd;k trk g :
()vugfed i I 2A'%edk d IEid e bl idkj j[kdj fd iR;d A'ed leku el=lk e A'ek nri g
(i) vugfed zi 1 8 A'edk d IEid e bl idkj j[kdj fd iR;d A'ed leku el=kk e A'ek nrk g
nkuk fLFkr;k e fiM dk 1kjfkd rki 100°C rfk vilre rki 200°C gA rk] bu nk fLRdfr;k e fiM dh ,UVkih e
ifjoru gxk] @e’k

(A) m2,4Mm2 (B) n2, In2 (C) m2,8n2 (D)2n2, 8n2
Ans. (B)
Sol. Case 1:

InT
ASlzj'dSZJ'dTQ =J.(%de =ms nT2

(423)
msiln| —
373

473
i AS, =msln| —
Similarly, 29, (423j

AS, +AS, = In[ 272
373

Case2:
We get the same value.

Explanation : entropy is a state function, therefore it will depend only on initial and final states.

11. Consider an ideal gas confined in an isolated closed chamber. As the gas undergoes an adiabatic expansion,
the average time of collision between molecules increases as V4, where V is the volume of the gas. The value
ofqis: [JEE (Main) 2015]
,d vin'k x1 fd 1 cln] fo;Dr (foyfxr dfk e Iifer j[i gA bl x1 e znk'e ilkj gu ij] bld v.kvk
d cip VDdj dk vkllr dky (le;) Ve, d vullkj c< thrk g) tgk V xI dk vk;ru gA rk q dk eku gkxk :

(¢
U = CVJ :
3y +5 3y -5 1 -1
(a) =2 ®) T © 5 (D) 5=
Ans. (C)

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 7
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Sol.

12.

Ans.

Sol.

13.

Ans.

Sol.

1
) = -
Since . \/EV &

rms

1
HOCV and lesocﬁ

A%

T oC
- T
r+1

since TV! =constant= T V >

For a simple pendulum, a graph is plotted between its kinetic energy (KE) and potential energy (PE) against
its displacement d. Which one of'the following represents these correctly ?

(graphs are schematic and not drawn to scale): [JEE (Main) 2015]
idIh 1jy ytyd d fy;] bld folFikiu d rfik midk xfrt Atk d cip vij folFikiu d rFk mIdh fLFfrt
Atl d chp xkQ [Kip x; gA futukfdr e I dku Bk xkQ vky[k Igh g 2

(; ok xkQ doy 0;oLFk vkj[k g vkj Ldy d vullkj ugh g ): [JEE (Main) 2015]
£ P
/'/ | N/
(B) \ \ke

1 1
Kinetic energy = EmV2 = Emco2 (A?—x?)

Kinetic energy will be maximum at mean position and minimum at extreme position. Graph will be
concave downwards.

Potential energy will be minimum at mean posi tion and maximum at extreme position.

A train is moving on a straight track with speed 20 ms™'. It is blowing its whistle at the frequency of 1000
Hz. The percentage change in the frequency heard by a person standing near the track as the train passes
him is (speed of sound =320 ms™) close to : [JEE (Main) 2015]

,d Vu I iVEj;k i 20 msdh pky | xfr dj jgh gA bldh Rivh dh /ofu di vkoflk 1000 Hz gA ;fn
/ofu dh ok; e pky 320 ms'gk rk] 1Vij;k d fudV [iM 0;Dr d 1k1 1 Vu d xtju 1j] ml 0;Dr Hjk
Luh xb 1iVh di /ofu di vioflk e ifr*kr ifjoru gixk yxHx :

(A) 6% (B)12% (C) 18% (D)24%

(B)

When train is approaching the person,

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in
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14.

Ans.

15.

Ans.

Sol.

f=f|— =1ooo( 320 j
V-V, 320-20

When train is going away from the person,

f=f| — =1ooo( 320 j
V+v, 320+20

Percentage change in frequency =

[fl;fzjxlOOzn%

1

A long cylindrical shell carries positive surface charge o in the upper half and negative surface change —c in
the lower half. The electric field lines around the cylinder will look like figure given in : (Figures are
schemiatic and not drawn to scale)

fdIh yic cyuidlj di'k d Aijh Hix e AulRed i'B vio'k o rFik fupy Hix e .kiked i'B vio"k —o gA
bl cyu ilfyIMji d phjk vj fo]r {=k&j[k,] sk n*k; x; Vij[k e 1 fdl vkjpk d Teku gixi \

i;9 K[k doy 0;oLFk vkj[k g vkj Ldy d vullkj ugh gAh [JEE (Main) 2015]

(A)

A uniformly charged solid sphere of radius R has potential V  (measured with respect to o) on its surface.

3V, SV 3V v,

2747 4 72
and R, respectively. Then : [JEE (Main) 2015]
(A)R,=0andR,>(R,-R,) (B)R,#0and (R,~-R))(R,~R,)
(CO)R,=0andR,<(R,-R,) (D) 2R <R,
RAT;k d fdlf ,d leku vkof'kr Bk xky d i"B dk fotko V gA(cod Bki{k ekik x;k) A bl xty d
3V, 5V 3V
rFkk A fotkok oky Nefotkon 1"Bk dh f=T;k;] De’i R, R, R, rFkR, gA rk
(A) Rl =0 rFkk R2 > (R, - R3) (B)R, =0 rflk (R,~R)) (R,~R,)
(O)R,=0rfkR, <(R,-R,) (D) 2R <R,
(C.D)
v Ko
R

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in
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Potential will increase on going unside the sphere & decrease on going outside.

3V, 3KQ KQ
2 2R 2R’

(BR*-R?)=R, =0

5V, 5KQ KQ R
L= X - 2<(3R’-R)=R,=—
4 4R R )= R V2
3V, :3KQ:KQ:R%:£
4 4R R, T3
Vo _KQ_KQ_p 4o
4 4R R,
16. In the given circuit, charge Q, on the 2pF capacitor changes as C is varied from 1uF to 3uF. Q,asa
function of 'C' is given properly by : (Figures are drawn schematically and are not to scale)
fn; x; ifjikke] Cd etu d 1uF I 3puF ifjofrr giu I 2pF EMj= ij vko'k Q, e ifjoru gkrk gA 'C’
d Qyud i e Q,dkdkulk vky[k Igh n*fkrk g \(vky [k doy 0;oLFk vkj[k g vkj Ldy d vulkj ugh
9) [JEE (Main) 2015]
| —
mak iy
2uF |
A
'E
#Charge ACha rg},_
Q; /,/ Qgi /
(A) ; ; ®) 7 | -
;P T e Tk OF
A Charge T Charge
© | Lo © | i
1pF 3uF ! lp_F_— 31.1.1"_) '
Ans. (B)
Sol.  LetchargeonC=Q

Charge on 1uF =Q),
Charge on 2uF =Q,

_(Cx3j

Q= C+3
20 2cE
2 3 C+3

17.  When 5V potential difference is applied across a wire of length 0.1 m, the drift speed of electrons is 2.5 x
10 ms™. If the electron density in the wire is 8 X 10%® m™, the resistivity of the material is close to :

0.1myc fdlh rkj d fhjk d chp 5V fotkorkdj vjkfir dju I byDVkuk dh viokg pky 2.5 x 10* ms™!

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in
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gkr gA ;i b1 rij e byDVku ko 8 x 10% m=gk ri] bl d inkek dh ifrjiidrk gix] yxkx

[JEE (Main) 2015]

(A)1.6x10*Qm  (B)1.6 x107Qm (C) 1.6 x10°Qm (D) 1.6 x10° Qm
Ans. (D)
Sol.  V=IR

pl
V =(neAv d)(Xj
p= v =1.6x10"Qm
nev,/
&  p2n
10 —=9v

18. T

a0 Qan

In the circuit shown, the current in the 1 Q resistoris : [JEE (Main) 2015]

(A)1.3A,fromPtoQ (B)OA

(C)0.13A,fromQto P (D)0.13 A, fromPto Q

Nl x; ifjiFd e 1Qifrjid 1 iokgr Ak gixt - [JEE (Main) 2015]

(A)13A,P1 Qdhvij B)0U'K; bt A

(©)0.13A,Q 1 Pdk (D)0.13A,P 1 Qdk
Ans. (O)

A BN P 20 C

I g g
10 - 9

Sol.

B an Q30 D

Let the current in loop ABQP =1, (anti-clockwise)
Let the current in loop CPQD =1, (anti-clockwise)
Applying KVL in both the loops,

6-3i—i+i, =0

9—-2i,—i,+i —3i,=0

On solving,
A &
i =5y andi, = 3

3
Net current in 1Q resistance= — =0.13A

23
from Qto P

19. Two coaxial solenoids of different radii carry current I in the same direction. Let Fl be the magnetic force on

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 11
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the inner solenoid due to the outer one and FZ be the magnetic force on the outer solenoid due to the inner

one. Then: [JEE (Main) 2015]
(A) 13l = 132 =0 (B) Fl is radially inwards and Fz is radially outwards
(C) F, isradially inwards and E, =0 (D) F, isradially outwards and E, =0

nk Bek{kn ifjufydkvk e] iR;d I T/kgk ,d gh fn’k e 1okfgr gk joh gA ;fn] ckgjh ufjufydk d dkj .k
Harjh ufjufydk 1j ptcdh; cy E rFk Hkrgh ifjufydk d dkj.k| ckggh ifjufydk 1j pEcdh; cy Fz gk rk
AF=E =0 B) E, Hirjh ch Vij o vijh; HT;4 g V| E dgj ch vij o vijh; A
(C) F Harj dh vij o vjh; g rfik E, =0gA(D) F, ckgj dh vij o vjh; g rik E, =00gA

Ans. (A,D)

Sol.  Force by outer solenoid on a small portion of  inner solenoid will be radially outwards but net

force will be zero. Therefore, F =0

Due to Newton's third law, F, = 0

/\*
L) \I
I,'i

I

20. AT
[ i \\
2 @
Two long current carrying thin wires, both with current I, are held by insulating threads of length L and are in
equilibrium as shown in the figure, with threads making an angle '0' with the vertical. If wires have mass A
per unit length then the value of 1 is : (G = gravitational constant) : [JEE (Main) 2015]
nk 1gy yEc rkjk e iR;d 1 T/kjk 1okfigr gk joh gA blg L yEckb fo|rjkih Mxk 1 yVdk;k x;k gA bu /
kxk e iR;d d Mjk AJokj "k 1 ‘e dk.k cutu di fLRr €] 3 nkuk rkj IEzkoLFk e jgr gA :fn bu
rijk dh ifr bdkb yEckb nl;eku A g rFik gxzRoh; Roj.k g rk Tdk eku gkxk :
sind f’-ﬂ'T_M'"L-—- 2sinf mAgL_ 2 {Eglit; Eﬂgl't H
B T g coss & T fugeoss (O Ty Pl
Ans. (B)
b 2Lsmﬂ 2 [Zn(l;OL[:inﬂ):|g

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 12
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. u,I?
AMgsin® =—————/cos0
27(2Lsin 0)
[=2sin0 Agnl
L, cosO
21. A rectangular loop of sides 10 cm and 5 cm carrying a current [ of 12A is placed in different orientations as
shown in the figures below : [JEE (Main) 2015]
10 cm rAk 5 ecm kv d ,d vk rkdkj yi Gikk B ,d fo]r Mgk T=12A iokigr gk jgh gA bl ik dk
K[k e n*lk; x; vulkj foftkiu wiHkfoU; kB WLFfr ;K e j[k x5k gA
[ f
BT lTkl l B! |
b I
(a) '-///_T_l. —>y (b) ‘,_l/"(;_ <Hg—
& x4 I
” A
A Bi
|_1B|
© Ifj‘lr : @ Y
S I
‘_,.-f’V‘[_/ x4~ I
If there is a uniform magnetic field of 0.3 T in the positive z direction, in which orientations the loop would
be in (i) stable equilibrium and (ii) unstable equilibrium ? [JEE (Main) 2015]
(A)aand b, respectively (B) aand c, respectively
(C)band d, respectively (D) b and c, respectively
;fnogk 0.3 T riork dk dkb ,d leku pEcdh; {= /Auiked zfn*lk e fo]eku g r] n*i; x; fdl
vitkfoU; kI €] ;g ik iy ik (i) LRkGh Bryu rRk (i) VLR h Bryu e] gkxk 2
(A)@e'lt arfkbe (B)Dde'ft arfikce
(C)De't brikde (D)@e'k brikce
Ans. (O
Sol.  Iftheangle between M and B is zero then loop will be in stable equilibrium.
If the angle between M and B is 7, then loop  will be in unstable equilibrium.
22. In inductor (L =0.03 H) and a resistor (R =0.15 kQ) are connected in series to a battery of 15 V EMF in

a circuit shown below. The key K| has been kept closed for a long time. Then att=0, K, is opened and
key K. is closed simultaneously. At t= 1 ms, The current in the circuit will be (e’ =150):

[JEE (Main) 2015]
n'ik; x; 1fjifk e] ,d ijd (L=0.03 H) rfk ,d ifrjikd (R=0.15kQ)fdlh 15V fo]r okgd cy dhb
cVjh I t™ gA dth K, dk cgr Be; rd cin j[k x;k gA bl 1"pkr le; t=01j, K, dk [ky dj Bk
gh Ik K, dk cln fd;k &krk gA Be; t=1ms ij, ifjiffk e fo] r Mk gxh & (e* =150):

[JEE (Main) 2015]
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— L
S |
L,
v K
(A) 100 mA (B)67mA (C)6.7mA (D) 0.67mA
Ans. (D)
EO
Sol. Att=0,current= —
R
After K, is opened and K, is closed, 1 = Ioe’%
Att=1ms,[=0.67 mA
23. Ared LED emits light at 0.1 watt uniformly around it. The amplitude of the electric field of the light ata
distance of 1 m from the diode is :
,d yky jx dk ,y- b- M- {1k mRE€u Mk;kM: 0.1 okV ij] ,dleku 1dk™ mREfEr djrk gA MM T 1
mnjh 1j] bl 1dkk d fo]r {k=k dk vk;ke gixk &
(A)1.73 V/m (B)2.45V/m (C)5.48 V/m (D)7.75V/m
Ans (B)
1
Sol.  Intensity= i 2 €, Ejxc
E,=2.45V/m
24, Monochromatic light is incident on a glass prism of angle A. If the refractive index of the material of the prism

isy, aray, incident at an angle 6, on the face AB would get transmitted through the face AC of the prism
provided : [JEE (Main) 2015]
dip d fdIh fiTe dk dk.k AgA bl 1j ,do.k 1dk™ vkifrr gkrk g A ;fn fiTe d inkFk dk viorlkd p, g]
ri fiTe d AB QYkd ij] 6 dk.k vkifrr 1dk* fd fdj.k fiTe d Q¥kd AC I ikjxr gkrh ;fn

[JEE (Main) 2015]

oy 07 (= (L] 0o s (1]
A+ sin [&m 9 <con? [u o [A + sin”! [i]]]

(C) 8> cos ! I:u sin
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Ans. (A)

Sol.

For the ray to get transmitted thrgugh face AC,
r,<i_,wherei_iscritical angle.

r,=A-r,

A —r, for transmission

sin(A—r)<sinQ,

1
sin(A—r)< E

r,>A-sin” (lj
1)
. . . 1
sinr, > sin {A—sm‘1 (—ﬂ
1)
sin® > sin{A —sin™' (lﬂ
[ [
. . (1
0 > sin ‘{usm {A—sm 1[—}}}
n

25. On a hot summer night, the refractive index of air is smallest near the ground and increases with height from

the ground. When a light beam is directed horizontally, the Huygens' principle leads us to conclude that as it

travels, the light beam : [JEE (Main) 2015]
(A) becomes narrower (B) goes horizontally without any deflection
(C) Bends downwards (D) bends upwards

xi'e _r di xe jki=k €] KrYk d fudV] ok; dk viorlikd U;lkre gkrk g vkj HrrYk 1 Apkb d BiFk c<rk
thrk gA ;] dib 1dk’k fdj.k 1€ {ffrt n’k e & jok gk r gkoxUl d fh}ur 1 ;g ifj.kke 1kr gkrk g
fd pYkr g; 1di’k fdj.k 1€ &

(A) Idfpr (hdh.k) gk €k;xk (B) fclik fo{kfir g,] {Kirt fn"ik e pYkrk jgxA
(C) lhp dh vkj >d tk; xKkA (D) Aij dh vij >d tk;xKkA
Ans. (D)
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2 >

Sol. | > \ l

wavefronts

On going up refractive index increases, therefore velocity decreases. Second ray in the diagram
has less velocity compared to first ray. Hence, beam bends upwards

26. Assuming human pupil to have a radius of 0.25 cm and a comfortable viweing distance of 25 cm, the
minimum separation between two objects that human eye can resolve at 500 nm wavelength is :
;fn eklko U=k dh TrYkh dh =Tk 0.25 cm rFk Li"V Ho/ktkd n[kk dh njh 25 em gk rk] 500 nm rjxn/;
d 1dk’k €] nk oLrvk d chp fdrlin U;kre njh rd ekko Uk=k mUk nilkk d chp fotknUk dj B xk

[JEE (Main) 2015]
(A)1pm (B)30 um (C) 100 um (D)300 pm
Ans. (B)
. A
Sol.  Resolving angle of human eye d6 =1.22 D
y 1.22x500x10~
25x10°  0.25x2x107
y=30%x10°m
27. As an electron makes a transition from an excited state to the ground state of a hydrogen - like atom/ion:
[JEE (Main) 2015]

(A) its kinetic energy increases but potential energy and total energy decrease
(B) Kinetic energy, potential energy and total energy decrease
(C) Kineticenergy decreases, potential energy increases but total energy remains same
(D) Kinetic energy and total energy decrease but potential energy increases
tc dib bYKDVKK gioMkelk €1 ijek.k @ vk; dh mRrfer volRk | U;lkre Atk volFk e 1@e.k djrk g
rk midh}
(A) xfrt Atk e of} rFk fLAfre Atk rikk dYk Atk e deh ghrh gA
(B) xfrt At fLrfrt Atk rflk dYk Atk e def gk thrh gA
(C) xfrt Atk de gkrh g] fLFfre Atk c<rh g vij dYk Atk ogh jgrh gA
(D) xfrt Atk o d¥k Atk de gk thrh g fdr] fLFfre Atk c< thrh gA
Ans. (A)

ZZ
Sol.  Total energy = —(13.6eV)x—

n
ZZ
Kinetic energy oc P

As nincreases, total energy and potential energy decreases but kinetic energy increses.

28. Match List-I (Fundamental Experiment) with List-II (its conclusion) and select the correct option from the
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29.

Ans.

Sol.

30.

Matrix JEE 'MAIN) 2015 PHYSICS
choices given below the list : [JEE (Main) 2015]
List-1 List-IT
a. Franck-Hertz Experiment L. Particle nature of light
b. Photo-electric Experiment II. Discrete energy levels of atom
c. Davison-Germer Experiment III. Wave nature of electron

1v. Structure of atom
Iph -T(eYk 1;kx) dk Bph -IT (b ifjek.k)yd BiFk BeYkk dnft; vikj flEkkidr fodYik e 1 Bgh fodYn dk
p;Uk dift; \

Iph -1 Iph -11
a. Qd&gVl 1;kx L 1dk"k dh df.kdk 1dfr
b. 1dk™k fo] r 1;kx 1L v.k d fofoDr Atk Lrj
c. Mohllk tej 1;kx II1. byDVkk dh rjx 1dfr
iv. ijek.k di Bjpukk
(A)a-Lb-1V,c-1II B)a-1ILb-1V,c-1II
Ca-1Lb-Ic-1I (D)a-1V,b-1ll,c-1I
(©)
A signal of 5 kHz frequency is amplitude modulated on a carrier wave of frequency 2 MHz. The frequencies
of'the resultant signal is/are : [JEE (Main) 2015]
(A)2MHz only (B) 2005 kHz, and 1995 kHz

(C) 2005 kHz, 2000 kHz and 1995 kHz (D)2000 kHz and 1995 kHz
5 kHz viofir d fd It Idr dk 2 MHz viofir dh okgd rjx ij vk;ke ekMYkk fd;k x;k gA rk ifj.keh
flXuYk (hdr) dh viofRr gkxh |

(A) 2 MHz doVk (B) 2005 kHz, rfik 1995 kHz
(C) 2005 kHz, 2000 kHz rFik 1995 kHz (D) 2000 kHz rFk 1995 kHz
©)

f =frequency of carrier wave

f. = frequency of signal

Resultant frequencies = (f +1 ), f , (f —1)

=2005, 2000, 1995 kHz

An LCR circuit is equivalent to a damped pendulum. In an LCR circuit the capacitor is charged to Q, and
then connected to the L and R as shown below : [JEE (Main) 2015]
LCR (, Yk Iivkj-) ifjiFk fd B voefnr YikYkd d rY; gkrk gA fdlIh LCR ifjiFk e DAfj=k dk Q, rd
viof*kr fd;k x;k g] vkj fQJ bl vkj[k e n*lk; x; vulkj L rFk R 1 €Mk x;k gA
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Ans.

Sol.

———wwwn— R ———

_ | IC

If a student plots graphs of the square of maximum charge (Q;,. ) on the capacitor with time(t) for two
different values L, and L (L, > L,) of L then which of the following represents this graph correctly ? (plots
are schematic and not drawn to scale)

:fn ,d foiF L d] nk fordlk el L, rAik L (L, > L)) d fy,] Ne; t rfik IAKj= ij vikdre vio'k d
ox (Qz..)d cip nk xkQ clkkrk g rk fieiidr e 1 ditk Bk xkQ Igh g\

(IYKV doYk 0;oLFk IYKV g rFk LdYk d vulky ugh g)

Q:*lax L Qe Qo (Forboth L, and L,)
©) L) (D)

(A)
Applying KVL in the circuit,
q di

~L_iR-L==0
C dt

2
9. dap . ;da_,
C dt dt?
2
d’'q _Rdg_ g

d¢ Ldt LC
compare this equation with equation for a damped harmonic oscillator,

d’x bdx k
+——+—x=0
dt? mdt m

—bt

A = Aoeﬁ

Rt

Qmax = Qoe_i
_Re
Q =Qie

Hence, higher value of L means slower damping.
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