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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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PHYSICS

PART-A
PHYSICS

SINGLE CORRECT CHOICE TYPE

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

Modern Physics : Atomic physics

1. If is found that if a neutron suffers an eleastic collinear collision with deuterium at rest, fractional loss of its

energy is p, ; while for its similar collision with carbon nucleus at rest, fractional loss of energy is p,. The value

of p,and p_are respectively :

;in ,d U;Vku dh ,d fLFkj volFk d M;Vifj;e B aR;kLFk ,d j[k; B%VV gkrh g rk midh At di vif'kd
{k; p, 1Kk thrk gA mld fLFj volFk d dicu ukikd I le-i 1AV e Atk dk vif'kd {k; p, 1k;k thrk gA

p, rfk p, d eku De’k gkx &

(1) (0, 0) (2)(0,1) (3)(0.89, 0.28)
Ans. 3
So. m-ov 2m

mU = mv, +2mv,

2v,=2v
2v
V2=?
A
173 TV Ty
1, 1lmy
Pd:2 1 2 a
2
—myv
= —=0888
1, 1 121V
p, =2 12 169
2
—myv
=2 028
169
m-—v 12m

(4) (0.28, 0.89)
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mUZmV1 +12 mv,

v, +12v, =v

V, =V, =V
13v, =2v
o
P13
2v
V,=—-V
3
-110
:>—
13

Modern Physics : Atomic Physics

2.

Ans.

Sol.

The mass of a hydrogen molecule is 3.32x107?7 kg. If 10* hydrogen molecules strike, per second, a fixed wall
of area 2 cm? at an angle of 45° to the normal, and rebound elastically with a speed of 10° m/s, then the

pressure on the wall is nearly :

,d gibMetu vk dk nd; ek 3.32x1027 ke g 2 cm2{=Qy dh ,d ntokj ij 10= ifr 1d.M dinj 1 ghoMkeu
vk 3fn viyEc 1 45° i iR;KLF VD] djd 10° /s dh xfr | ykVr g] rniokj ij yx nic dk fudVre eku

ghxk &
(1)2.35x 12 N/m?  (2)4.70 x 102 N/m?>  (3)2.35x 10° N/m?>  (4)4.70 x 10> N/m?
3

p-t
A
F=2mv

F=2><n><mH><V
F = 2x10%x3.32x10%x10?

p_ 2* 10% x332x10™ x 10°
2x10™

=2.35x10° N/m?

Properties of matter

3.

A solid sphere of radius r made of a soft material of bulk modulus K is surrounded by a liquid in a cylindrical
container. A massless piston of area a floats on the surface of the liquid, covering entire cross section of
cylindrical container. When a mass m is placed on the surface of the piston to compress the liquid, the fractional

dr
decrement in the radius of the sphere, (T) ,18:

fdlh eyk;e inkFk Jhjk cu g, rf=kT;k dk ,d Bk xkyk feddk vk; ru iR;kLFrk x.kd K g] ,d cyukdkj cru
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e fdIh no Hjk f&jk gvk gA a {=kQy dk ,d n0;ekufogiu fiLVu cykukdkj cru d Bi.k vuilFdkV dk <dr
g,nod Irg 1j rjrkgAno d LitMu gr tc filvu d Irg ij nl;eku m j[k €krk g] rk xky dh f=T;k e

d
giu olyk ViF'id ifjoru (Tr) gk &

1) 2) o= =2 B
) 3 @) . ®) g 4) 3mg
Ans. 1
AV
AP =-K—
Sol. v
av_(3)
\% r
Ap =18
a
)5
r 3Ka
Current Electricity
4. Two batteries with e.m.f. 12 V and 13 V are connected in parallel across a load resistor of 10Q2 . The internal
resistances of the two batteries are 1Q and 2 Q respectively. The voltage across the load lies between :
(I)114Vand 115V 2)11.6Vand 11.7V
3)11.6 Vand 11.7V 4 11.5Vand11.6 V
12V rfk 13 Vo] r okgd cy dh nk cVjh dk lekrj @e e ,d 10Q d yiM ifrjk/k d BkFk €Mk X5k gA nkuk
cVjh d virfjd ifrjik @e’k 10 rik 20 gh yiM ifrjik d fljk dk folo futu e 1 fdu ekuk d cip gixk
&
(HD114V IRk 115V ) 11.6 VIR 11.7V
B)11.6 VIRk11.7V @ 11.5VrRkil.6V
Ans. 4
€ &
__h b
Sol. v I 1 1
7+7 —
, T, T
12,13
-1 2
V= 1 1 1 =V=1156
1 2 10

So the voltage is between 11.5Vand 11.6 V
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Work, Power and Energy

5. A particle is moving in a circular path of radius a under the action of an attractive potential U = — ts total

2r®
energyis

k
,d dkfdli,d vidik fotlo U==—> d vrxr HT;kad ,d Xyidj ifi e py jot g mich dy Aty
ghxh &
k

a2

3 k k
(1) Zero @) =5 G) = Qv

Ans. 1

Sol. F=-—

T.E.=P.E+K.E.
TE.= 5t - =0
T2t 2
Newton's law of motion
6. Two masses m, = 5 kg and m, = 10 kg, connected by an inestensible string over a frictionless pulley, are
moving as shown in the figure. The coefficient of friction of horizontal surface is 0.15. The minimum weight m

that should be put on top of m, to stop the motion s :
m, =5 kg i m, = 10 kg d nk n0;eku ,d viori; Mh JGk ,d %k jfgr fjun d Aij 1 €M g, g Ik
fd fp=k e n*ik;k x;k gA {frt brg dk %'k.k x.kd 0.15gA og U;ure nl;eku mfeldk n);eku m, d Aij j[u

I xfr -d tk;] gkuk pkig,A

[m]

T
T
my
(1)43.3 kg (2)10.3 kg (3) 18.3 kg (4)27.3 kg
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Ans. 4

Sol.  Balancing the forces on m, for equilibrium
T=mg=>5g
Balancing the forces on m, for equilibrium
T=uxN=0.15m,+m)g

5g=015(m, + m)g
m=23.33 kg

so the minimum mass from the given options will be 27.3 kg

Modern Physics : Atomic Physics

7. If the series limit frequency of the Lyman series is v, , then the series limit frequency of the Pfund series is :
;fn ykbeu J.k dh Thek viofr v, g €tk Q.M J.k di Ihek viofr gkxh &
(1) v, /16 (2) v, /25 (3)25 v, (4)16 v,

Ans. 2

Sol.  Series limit : hy = 13.6[i2 - izj
n] n2

Forlyman: hv, =13.6 (heren =1,n,= )

1 1
For Pfund : hv; = 13-6[5 } (heren =5,n,= )

2w

Yo

=—=25
Ve
-
25
Wave optics
8. Unpolarized light of intensity I passes through an ideal polarizer A. Another identical polarizer B is placed

I
behing A. The intensity of light beyond B is found to be 5 Now another identical polarizer C is placed

I
between A and B. The intensity beyond B is now found to be R The angle between polarizer Aand Cis :

riork 1dk v/ifor idik dk ,d vin'k ikyjkoM A I xtjrk gh bih rjg dk ,d vij ikyjkoM B ok ikyjkoM

I
A d N i K gA lyjioh B d i*plr ik dh riort - i1 tird gA ve ,d vij mih rjg d kyjibW

I
CdkArFkBd chp j[k tkrk g Bl Bd 1"pkr riork 3 1k;h €krh gA 1kyjkbM A rFik C d chp dk d.k

ghxk &
(1)45° (2) 60° (3) 0° (4)30°
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Ans. 1

A C B
\

unpolarized L/ \ g
light—— o5 .
\
(Iy) --=-|--- Y IR F
Sol. 0

®
Here from both A and B, intensity becomes 5 0 both have parallel pass axis.

1y2

B — Angle betweenAand C

I I I
Intensity after crossing C — Eocosz 0, Intensity after crossing B — (?0 cos’ 9) cos’ 0 = EO
1
=cosf=—=
V2

=0=45°
Modern Physics : Atomic Physics
9. An electron from various excited states of hydrogen atom emit radiation to come to the ground state. Let

A >\, be the de Broglie wavelength of the electron in the n™ state and the ground state respectively. Let A be
the wavelength of the emitted photon in the transition from the n™ state to the ground state. For large n, (A, B
are constatns)

,d byDVku fd I gkoMktu ijek.k d foflu mUker voLRikvk I fofdj.k mRIfEr djd fukure voLFk e vk tkrk
gA efuk fd A, ,A,, noh voLFik rAk future voLFk e byDVku dh Mh ckkyh rjxn/; gA ekuk noh voLFk I future
voLFk e 1de.k Hjk mRIfEr Qkvku dh rjxn/; A_ gAnd cMelu d fy, (;fn A rfik B fLRjkd g)

(1) A’ ~A+BX, (2) A =\
.. B
3) A m A+ 4) A, ~A+Bh,
Ans. 3
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1 1 13.6
—=R|1-— E=
SOI. A ( 1’12) 1’12
2
A=i(1—i2j P _136
R n 2m n®
h’ 1
A:i(“—iz) 2 326
R n 2mA,  n
AL, 12 2 :(27'3111)%1
R Rn h
2
A=A+h—2
R x27.2m\,
A:AJFXEZ
Semiconductors

10. The reading of the ammeter for a silicon diode in the given circuit is :

fn; x; 1fjiFk e silicon Mk;kiM d fy, velVj dk ikB;kd ghxk &

200 Q

3V

(1) 11.5mA (2)13.5mA 3)0 (4)15mA
Ans. 1
Sol.  As the voltage drop across a silicon diode in forward bias is 0.7 V so the voltage drop across the 200 ()

resistor willbe 2.3 V.

=23 5maA
=500 m

EMF : Electromagnetic field and forces
11. An electron, a proton and an alpha particle having the same kinetic energy are moving in circuilar obrits of radii
I,,T,, T, respectively ina uniform magnetic field B. The relation between r, 1,1, is:
d xfrt Atkd ,d byDVku ,d ikVku ,0 ,d vYQk d.k fdIh ,dleku pEcdh; {=k Be @e'k r..r ,t, f=4T;k
dh xky kj dfkk e %e jg gA r.1,.1, d chp Dck gixk &
(). <r,<r, 2)r, <1, <1,

3) LL>1, =1, (4) I, <1, =r,
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Ans. 4
Sol F=qVB= mV:
ol. q R

As K.E. and magnetic field B are constant

C
So,R= qv (C = constant)

|
= —mV
K.E ’
C
V=—
Jm
Cx\/a
R=
q

q.=1,q9=1,4d. =2

m >m, and m, = 4me

So, I, <1, =T,
Capacitance

12.  Aparallel plate capacitor of capacitance 90 pF is connected to a battery of emf20 V. If a dielectric material of

5
dielectric constant K = 3 is inserted between the plates, the magnitudc of the induced charge will be :

90 pF Mifjrk d ,d Nellrj lyV 1A= dk 20 Vio r okgd cy di ,d cVji I tiMr gA ;fn K=§ ijlo]r

inkFk IyVk d cip o'V fd sk &k gk ifjr vio'k dk ifjek.k gixk &
(1)2.4nC (2)0.9nC 3)1.2nC (4)0.3nC
Ans. 3

Sol. | |

Q=CV
Q=90x10"x20
=18x10°"C
Q=18nC
—Due to slab

Q' =kQ
Q,=QK-1)

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999,97836-31999 9
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2
= 18 X g nC
=12nC
Alternating current
13. For an RLC circuit driven with voltage of amplitude v and frequency ®o = ﬁ the current exibits resonance.
The quality factor, Q is given by :
1
v, Vkske rik @, = Jic viofr d fofko Jjk pfyr ,d RLC ifjiFk vuukinr gkrk gA x.krk dijd Q dk eku
ghxk &
1 R ) CR 3 o,L 4 ©,R
M) (o) @ O Ok
Ans. 3
Sol.  Quality factor Q is given by
X, _ofl
Q"R R
Electro Magnetic Waves
14. A telephonic communication service is working at carrier frequency of 10 GHz. Only 10% of'it is utilized for
transmission. How many telephonic channels can be transmitted simultaneously if each channel requires a
bandwidth of 5 kHz :
,d VyiQku Ipj.k 1ok olgd viofr 10 GHz ij die djri gh bldk doy 10% pkj d fy; mi ;kx fdl 3k Ehri
gA ;fn 1R;d puy di cM pkMkb 5 kHz gk rk ,d Bk fdru VyiQkfud puy Bpkfjr fd; €k Idr g \
(12x10° (2)2 x10° 3)2x10° (4)2 %10
Ans. 1
10
Sol. (10 x10%) x 100 =n x5 x 10° {n=no. of channel}
10’
n=
5x10°
n=2x10°
String waves
15.

5
= __1
1.8 x (3 j

A granite rod of 60 cm length is clamped at its middle point and is set into longitudinal vibrations. The density

of granite is 2.7x10° kg/m? and its Young's modulus is 9.27x10'° Pa. What will be the fundamental frequency
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of the lognitudinal vibrations :

60 cm yEckb dh xukoV di ,d NM dk mid e/; 1 ifjc) djd mle vun/; dEilu milu fd; €kr gA xukbV

dk %uRo 2.7x10% kg/m? rFik ;X IR;kLFkrk x.kd 9.27x10'° Pa gA vun/; dEilu dh ey vkofr D;k gkxh \

(1) 10kHz (2)7.5kHz (3)5kHz (4)2.5kHz
Ans. 3

1Y 1 9.27x10"

Sol =00V “2x06 \ 27x100 K
Rotational Motion
16. Seven identical circular planar disks, each of mass M and radius R are welded symmetrically as shown. The
moment of inertia of the arrangement about the axis normal to the plane and passing through the point P is :
fpskkulky Tkr ,d €hhoridkj Irey fMLdK fEue iR;d dk n0;eku M rRk =T;k R g] dk Befer -1 1 €Mk
thrk gA lery d ytcor rRk P I xtju okyh v{k d Bki{] bl 1;k€u dk €MRo wi%.k gA
(1) ZMR’ @ MR (3) = MR’ (@) 2MR?
2 2 2 2
Ans. 2
MR* MR? )
So. I = +6 +4MR
com 6 2
_ 55MR’
2
I,=1_ +7m(3R)
_ 181MR’
2

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999,97836-31999 11



MATRIX JEE Academy

Matrix JEE MAIN) 2018 PHYSICS

Electrostatics

17.

Three concentric metal shells A, B and C of respective radii a, b and c(a <b <c) have surface charge densities
+0, — o and +o respectively. The potential of shell Bis :

riu BdUnh lkr dk'% A, B rFfk C feudh =T ;k; @eé a, b rik c(a<b<c) g] dk 1"B&vko"(&%uRo de’k +o,
— o rFlk +o gA dkk B di foko gixk &

g bz_cz+a g bz_cz+a 9 az_b2+c g az_b2+c
(D | b 2) &l ¢ ) L a @ SL D

Ans. 4

Sol.
v, = K{G4§az ~ G4:)'Eb2 . 04:c2}
- % [a_bz -b+ c}
V. = %{az ;bz +c}

Current Electricity

18. In a potentiometer experiment, it is found that no current passes through the galvanometer when the terminals
of'the cell are connected across 52 cm of the potentiometer wire. If the cell is shunted by a resistance of 5 Q,
a balance is found when the cell is connected across 40 cm of the wire. Find the internal resistance of the cell.
,d fotkoekih 1;kx d nkjku ik;k x;k fd €c by fljk dk fotkoekih rkj d 52 cm yEckb d nkuk rjQ €kMk €krk
g rk xYoukelVj e dib /ijk dk iokg ugh gkrk gA ;i By dik 5Q, ifrjik Mk W dj sk & ri 1y d fljk
dk rij d 40 cm yEckb d nkuk rjQ tMu I Iryu ikir gk thrk gA by dk virfyd 1frjlk gixk &
(H2Q (2)25Q 310 4) 150

Ans. 4

Sol. ¢ — volt/ meter
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<«<—52cm—>

WW
50

E x5
(5+r):42¢ ..... 2)

= 52R=40R+40~r
740r+ 12 R

r:EX :EZEZISQ
8 2

Electro Magnetic waves

19.

Ans.

An EM wave from air enters a medium. The electric fields are

— ~ y4 _
E =E;x 005{27[" (E - tﬂ inairand E, = E,& cos| k(2z—ct) | in medium, where the wave number k

and frequency vrefer to their values in air. The medium is non-magnetic. If €, and €, referto relative permittivities

of air and medium respectively, which of the following options is correct ?
= . z
,d fotko pcdh; rjx gok I fdlh ek/;e e o0’k djrh gA mud o] r {i= E; = EOIXCOS|:27TV(;_ tﬂ gok e

,0 E, =E,&cos| k(2z—ct)] el/;e e g] ok Ipj.k N[k k rRk viofr v d elu gok e gA el/;e vpEcdh;
0A ;fn e rRk € @e’li gok ,0 el/;e dn Ikifk fo] riyrk gk rk futu e I dku Bk fodYi BR; gkxk &

er1 1 erl 1 Er1 4 Erl 2
Ol @3 Ol Ol

1
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N Z
forE =E xcos[2nv(— - tﬂ = wave speed (v)=C

Sol. o
for E,=E,, Xcos[k(2z—ct)] = wave speed (v,) = C/2
1
= 17 \/MTISO (D)
v = 1
27 M (2)
From (1) and (2)
2 = 20 l
, , 4
Wave optics
20. The angular width of the central maximum in a single slit diffraction pattern is 60°. The width of the slitis 1 pm.
The slit is illuminated by monochromatic plane waves. If another slit of same width is made near it, Young's
fringes can be observed on a screen placed at a distance 50 cm from the slits. If the observed fringe width is 1
cm, what is slit separation distance ? (i.e. distance between the centres of each slit.)
fdlh ,dy > fooru iVu d dnh; miPp'B dh dk.k; pkMkb 60° gA f>jh dh pkMkb 1 um gA f>jh dk ,do.kn;
lery rjx 1 idif*r djr gA ;fn mih pkMkb dh ,d u;h £>30 d 1kl cuk nh &; rk £>fj;k B 50 cmnj j[k
inij ;x fYt n[lh tk bdrh gA ;fn fY &k dh piMb 1 em gk rk ©>fj;k d dink d cip dh njh gxhA
(1)75 pm (2) 100 pm (3)25 um (4) 50
Ans. 3
a . A
Sol. Esm 30°= E
a
=>Ah=7
fringe width P = %
=(10?%) = 107 X 03
d
=d=0.25x10"
=25um
SHM
21. A silver atom in a solid oscillates in simple harmonic motion in some direction with a frequency of 10'%/sec.

What is the force constant of the bonds connecting one atom with the other ? (Mole wt. of silver = 108 and

Avagadro number = 6.02x10% gm mole™)
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fdlh Bkl e pknh dk ,d ijek.k 10'%/sec dh vkofr I fdlh fin*kk e 1jy vikor xfr djrk gA ,d ijek.k dk nlj ijek.k
I tiMu oky c/k dk cy fu;rkd fdruk gkxk
(pknh dk vif.od Hkj =108 vkj vokxkni (Avagadro) I[;k=6.02 x 10 gm mole™)

(1)2.2N/m (2)5.5N/m (3) 6.4 N/m (4) 7.1 N/m
Ans. 4
Sol V= 1K
o 2t \'m
K =4n*v’m
=4 x 10 x 10* x M
6x10%
K=7.1 N/m
Rotational Dynamics
R
22. From a uniform circular disc of radius R and mass 9 M, a small disc of radius E) is removed as shown in the
figure. The moment of inertia of the remaining disc about an axis perpendicular to the plane of the disc and
passing through centre of disc is :
. R . .
RAT;k rFk oM nl;etu d ,dleku xkykdkj fMLd 3 f=T;k dk ,d NkVk xkykdj fMLd dkv dj fudky fy;k
thrk g] €hk fd fp=k e n"k;k x;k gA fMLd d Brg d yEcor ,o mid din I xtju oky v{k d Iki{k cph gb
fMLd dk €MRo Vk%.k ghxKkA
4 4
2R
3
l
R
37 40
(1) 10 MR? 2) ?MR2 (3) 4 MR? 4) ?MR2
Ans. 3
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Sol.  Mass of removed disc is
nr’ =9M
2
nr
So, —=M
0, 5
Mass of removed disc is M
2 2
o OMRT MR (2R /3)
2 2x9
=4 MR?
COM and Collision
23. In a collinear collsion, a particle with an initial speed v, strikes a stationary particle of the same mass. If the final
total kinetic energy is 50% greater than the original kinetic energy, the magnitude of the relative velocity between
the two particles, after collision, is :
,d ,dj[i; 1AV (collinear collsion) €] kjfttkd pky v, dk ,d d.k letu nl;elud ,d nlj -d g, d.k
I Vdjkrk gA ;fn dy vire xfrt At wkjfilkd xfrt Atk 50% T;knk gk rk VDdj d ckn nkuk d.k o Bki{k
xfr dk ifj.kke gkxkA
Yy Ly Yy
(1) 277 )7 4 2v,
Ans. 4
Sol.  Asthe K.E. after collision is increasing so the velocity of seperation after the collision will be greater then
velocity of approach, So, from the given options only \/Euo is greater then V.
Magnetic field
24. The dipole moment of a circular loop carrying a current I, is m and the magnetic field at the centre of the loop
is B,. When the dipole moment is doubled by keeping the current constant, the magnetic field at the centre of
Bl
the loop is B,. The ratio B. is:
2
Kk Toky ,d orkdkj ik'k dk f}/ko vi%k.k m rik mBd dn 1 pEcdh; {=k B, gA Akjk fLFkj j[kr g, f}ho VK%K
B
b nioxuk dju i ik d din ij pecdh; s B, gk irk gA vuikr 5 godia
2
1 2 L 2 4
(D) V2 @ 5 3) ONG
Ans. 1
Sol. M, = Inr/ as M, =2M,
M, = Inr} 80, T, = +/2r,

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999,97836-31999 16



Matrix JEE MAIN) 2018 PHYSICS

MAT!:?E)E JEE Academy
Kol
AlsoB_ =—
SO center 21-
1 B _1 2
- —_——=——= 2
So, Boc =B, 1

Error and Measurements and instruments

25. The density of a material in the shape of a cube is determined by measuring three sides of the cube and its mass.
If the relative errors in measuring the mass and length are respectively 1.5% and 1%, the maximum error in
determining the densityis :

%u dh vkdfr oky fd Ih inkFk dk %uRo] mBdh riu Heekvk ,0 n0;eku dk elu dj] fudkyk tkrk gA ;fn nl;eku
,0 yEckb dk ekiu e Bki{k =fV;k @e’l 1.5% rHk 1% gk rk %uko dk ekiu e vikdre =V gkxhA
(1)4.5% (2) 6% (3)2.5% (4)3.5%
Ans. 1
Sol. p= M = M
V Ixbxh
Error in density = Error in mass + (Error in sides of cube)
=15+3x1
=4.5%

Current Electricity

26. On interchanging the resistances, the balance point of a meter bridge shifts to the left by 10 cm. The resistance
of their series combination is 1 kQ). How much was the resistance on the left slot before interchanging the
resistances ?
ifrjik dk cnyu 1 eivj Ir di Bryu fcln 10emck;j rjQ f[kId thrk gh mud J.b @e 1;ktu ok ifrji
1 kQ gA ifrjklkk dk cnyu 1 1gy ck; rjQ d [kp dk 1frjk/k fdruk Fik \

(1)550Q (2)910 Q (3) 990 Q (4) 505 Q

Ans. 1

Sol.

R, L

R_z “l00-L (1)

R, L-10

Now, after interchange E - m ...(2)
from (1) and (2)

100-L  L-10

L 110-L
=L=55cm

Also R, +R, =1000Q
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R, 55 11

Now, 1000-R, 45 9
— 9R, = 11000 - 11R,
R, =550

Alternating current (AC)
27. In an a.c. circuit, the instantaneous e.m.f. and current are given by

e=100sin30t
i= 203in(30t—£j
4

In one cycle of a.c., the average power consumed by the circuit and the wattless current are, respectively :

,d ac. ifjifk d fo] r okgd cy rFk Kk dk riR{kf.kd eku futufyf[kr letdj.k 1 fn;k x;k gA
e=100sin30t

i= 203in(30t—£j
4

ac.d ,d ik pd e ifjifk Yk vilr “WDr 035 rRk oivgiu Akjk d elu] @e’k g &

50 1000
(1) 3,0 (2) 50,0 (3) 50, 10 4) T’IO

Ans. 4
Sol. Pavg = VrmsIrms COS(%)

10020 1 1000

L2 2
=1 __sin0
wattless ms
1
— (10:42)— =
(10:42) 7 =10
Kinamatics

28.  All the graphs below are intended to represent the same motion. One of them does it incorrectly. Pick itup :

fn; x; Bk xkQ ,d gh xfr n*lkr gA dkb ,d xkQ ml xfr dk xyr rjid I n*krk gA og xkQ gA

Position Velocity
A

A
> Time () \\ > Time

(1)
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Velocity Distance
3) / > Position @) e
Ans. 4
Position
Sol. (D) > Time

Its equation can be return as t*=—C X + C (X is position)

It can be seen that acceleration is negative
It can be seen in option (2)

2)

So acceleration is negative

3)

Velocity
4

AN

N

Velocity
N

A
%

V2 =12-2aX

> Position

>Time

=slope is negative and slope represents acceleration

Its general equation for velocity - position graph with negative acceleration
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Distance
N

(4)

> Time

Here distance - time graph does not represent any of the conditions shown in above options

Thermodynamics

29.

Ans.

Sol.

Two moles of an ideal monoatomic gas occupies a volume V at 27°C. The gas expands adiabatically to a

volume 2 V. Calculate (a) the final temperature of the gas and (b) change in its internal energy.
fdlh ,dijek.k vin'k x1 d 2 eky 27°C rkieku 1j V vk;ru %jr gA x1 dk vk;ru -)K'e ide Hjk Qy dj

2V gk tkrk gA x1 d (a) vire rkieku dk eku ,0 (b) mbdh virfjd At e ifjoru dk eku gkxkA
(1) (a) 189 K (b)—2.7kJ (2) (a) 195K (b)2.7kJ

(3) (a) 189K (b)2.7kJ (4) (a) 195K (b)-2.7kJ

1

v, Y
Vi
@T, =T, (sz

300
T2= W =189

(b) AU = nC AT

:2><37R><(189—300)

=-2.7k]

Circular motion

30.

A particle is moving with a uniform speed in a circular orbit of radius R in a central force inversely proportional
to the nth power of R. If the period of rotation of the particle is T, then :
(1) T oc R®+D72 (2) T oc R™?

(3) T o« R*? for anyn (4) T R2"
,d d.kRFET;kd ,d orkdky 1Fk 1j fdlh ,d dfin; cy & fd R dh nol %r d 0;RBekuikrh g] d vrxr
%erk gA ;fn d.k dk vior dky T gk rk

(1) T oc R®D2 (2) T oc R™
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(3)Toc R* (nd fd I H eku d fy,) 4) TocR2"
Ans. 1
V: K
Sol. F="- = -
R R

R
V o R*(H*I/z) and T oc v

So, T oc R6D2
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