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PHYSICS
09 Jan. 2019 [Session :.2.30 PM to 5.30PM]
JEE MAIN PAPER ONLINE
RED COLOUR CONSIDER OFFICIAL ANSWER
1. Two carnot engines A and B are operated in series. The first one A, receives heat at T, (=600K) and
rejects to a reservoir at temperature T,. The second engine B receives heat rejected by the first engine
and in turn rejects to a heat reservoir at T, (= 400K).Calculate the temperature T, if the work outputs of

the two engines are equal

&1 B! (carnot) 5T A A1 B 1 S{ofish# H el STl 8 | T8ell 511 A A9a T, (=600K) TR &1 ofdll & d
araHE T, & Teb ST HOR Dl &I <l & | gRR1 $91 B 59 U8l §o11 &1 & Al ST Pl ofdhx ATIHI
T, (= 400K) & AT HSR Bl HAT <l & | AfS ST §OT1 b1 B1al ScUTe aRTeR & a1 T, bl | B —

(1) 400 K (2) 500 K (3) 600 K (4) 300 K
A 2
Question ID : 4165298795
Option 1 ID : 41652934639 Option 2 ID : 41652934640
Option 3 ID : 41652934641 Option 4 ID : 41652934638

600K —>(A) ——T,——>(B) ——>400K
s | |

Wa Wy

WzAUaWA:WB
& AU o AT

Uy W, _600-T, _,
= U, W, T,—400

= T, =500K
2. The pitch and the number of divisions on the circular scale, for a given screw gauge are 0.5 mm and 100
respectively. When the screw gauage is fully tightened without any object, the zero of its circular scale

lies 3 divisions below the mean line
The readings of the main scale and the circular scale, for a thin sheet, are 5.5 mm and 48 respectively, the

thickness of this sheet is :

T YT 1 O o g A OR 9T &1 &1, 9 0.5 mm @01 100 © | 519 Uz &1 {31 forefl avg &
TR} TRE &9 Qa1 S B, A1 $9& I YA Bl I /e Nl | T W A1 31T € | U Udlell IgaR dl AT
& forg 599 UemTdl & §& U 91 gl UAT 1 UTedieh, el 5.5 mm T21 48 & dl IgaR &l JIers 8l —

(1) 5.755 mm (2) 5.950 mm (3) 5.740 (4) 5.725 mm
A. 4
Question ID : 4165298815
Option 1 ID : 41652934719 Option 2 ID : 41652934720
Option 3 ID : 41652934721 Option 4 ID : 41652934718
Pitch
S. "~ No.of Div. — 0-005mm

zero error = +3%(0.005) mm = 0.015mm
A.R.=M.S.R. +n x 2 —zero
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=5.5mm +48 (0.005)mm — 0.015 m = 5.725 mm

3. The top of a water tank is open to air and its water lavel is maintained. It is giving out 0.74 m* water per
minute through a circular opening of 2cm radius in its wall. The depth of the centre of the opening from
the level of water in the tank is close to
I D1 e D1 HUR 3 Getl g1 2 T $8/H U1 bl TR ReR & | gD AR H IURIT Tob 2cm a1 & garbR
BT H U 0.74 m* / min B SR A IE BT T | T BT B D5 D Y1 &1 AT ¥ RIS HT Af~dhe 719 BRI —

(1)29m (2) 6.0 m (3)4.8m (4)9.6m
A. 3
Question ID : 4165298794
Option 1 ID : 41652934636 Option 2 ID : 41652934637
Option 3 ID : 41652934634 Option 4 1D : 41652934635
S. Per second out flow water = %Hﬁ

=A\V, =1 (4x104)V,

vV = 0.74 1 _ \/@

X
60 4mx107*
by solvingh ~ 4.8 m
4. In a Young's doule slit experiment the slits are placed 0.320 mm apart.Light of wavelength A = 500 nm
is incident on the slits. The total number of bright fringes that are observed in the angular range —30° <
0 <30°is
T % U IRt Suawor # 3l & /= g1 0.320 mm 2 | deed A = 500 nm &1 g9 RiRdl R usar 2 |
BT TRIRT ~30° < 0 < 30° ¥ e arell Era feai ol e gnfl —

(1) 641 (2) 320 (3) 640 (4) 321
A. 1
Question ID : 4165298809
Option 1 ID : 41652934697 Option 2 ID : 41652934694
Option 3 ID : 41652934696 Option 4 ID : 41652934695
n fringes
.... {30° o
...... ) 30° Central bright fring
..... n fringes
Ax =dsin
nA =dsin30°

n(500><10*9)=320><10*6.l
2

n=2320
total bright fringe =2n + 1 = 641
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5. Expression for time in terms of G (universal gravitational constant), h (planck constant) and c (speed of
light) is proportional to
G (Hd3® THarhy vl adi), h (Wi Fadid) e ¢ (U @ ) & w4 99 61 GAded g9 e 4

foreres FwTuTeht 8 —

1\/@ 2\/E 3 = e

SR @\g ) \an SR
A. 4

Question ID : 4165298786
Option 1 ID : 41652934602 Option 2 ID : 41652934605
Option 3 ID : 41652934603 Option 4 ID : 41652934604

S. G= [M-1L3T-2], G=

2mr-1 IE
h [ML T ] h :
C=[LT"]
Now t = G*H"C*
= [T] — [M—a+b L3a+2b+c T—Za—bw]
Now solve =—a+b =0
= a=b
3a+t2b+tc =0
=c=-5a=-5b
—2a-b-c=1
by solving
1 5
= a=b= X c= 5
6. In the given circuit the internal resistance of the 18 V cell is negligible.If R, = 4002, R, = 100Q2 and
R, =500 Q and the reading of an ideal voltmeter across R, is 5 V, then the value of R, will be
fed 7 aRuer § 18 V &1 Wet &1 iR UfeRie 70 & | Afe R = 4000, R, = 100Q @ R, = 500 Q 8 3R

R, TR o1 e 371eef dlecHiex &1 urgdie 5 V & a1 R, &1 A &1 —

R, R,
AMAMA AAAAA
WYYy
R,
A AAAAA
AL WYY
R,
N
II
18V
(1) 300 © (2) 450 © (3) 550 ©2 (4) 230 Q2
A. 1
Question ID : 4165298802
Option 1 ID : 41652934669 Option 2 ID : 41652934668
Option 3 ID : 41652934666 Option 4 ID : 41652934667
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5
S. Current through R, = 500 0.01 A

voltage difference across R, = 0.01 (100 + 500) = 6V

600R,,
» Ry = R, 1600

Req. & R are in series

Req. of R, R

= 6y = 24— x18
= Voltage across R =o6v R,+R,
600R
R_=200=—"2-
= R, +600
= R, =300Q
7. A particle is executing simple harmonic motion (SHM) of amplitude A, along the x-axis, about x = 0.When

its potential Energy (PE) equals kinetic energy (KE) the position of the particle will be
T 0T x-3fel P 20 H, x = 0 & ATUE AR A I TR At T IR <& B | 579 59 ST D Rt st e
TS STl o A aRTaR 8, Al HoT 1 Reafed grft —

A
M5
A. 1
Question ID : 4165298798
Option 1 ID : 41652934652 Option 2 ID : 41652934651
Option 3 ID : 41652934650 Option 4 ID : 41652934653
S. PE=K.E

lkx2 :lMV2
2 2

2
lezxz :%M(a)\/A2 —x? )

2

A A
@5 3 A Ok

=X=—

V2

8. The position co-ordinates of a particle moving in a 3-D coordinate system is given by
X = a cosmt
y =asinmt
and z = amt
The speed of the particle is
we iy Fdene Frem 4 wireid v $o1 o Reafd e = & —

X = a cosmt

y =asinmt

dal z = awt

9 BT BT (A BT AT BT —

(1) J3aw 2) 2am (3) 2am (4) aw
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A. 2
Question ID : 4165298788
Option 1 ID : 41652934613 Option 2 ID : 41652934612
Option 3 ID : 41652934611 Option 4 ID : 41652934610
S. Vo= o = —ao sin ot
x dr
dy
Vy = g7 = ao cos of
dz

VZ = ar = am
M = \IVx2+W2+sz

- \/azﬂ)z sin2 o)t+a2032 cos2 oot+a2032

2

= aoo\/1+(sin2 ®t+cos” t)

= 2 0a

9. One of the two identical conducting wires of length L is bent in the form of a circular loop and the other
one into a circular coil of N identical turns. If the same current is passed in both, the ratio of the magnetic
BL
field at the central of the loop(B, ) to that at the centre of the coil (B), i.e. B will be
C
TS L & &1 UHHAM a1l d dRi H ¥ Ud B JolTdhR il DI ATid H ST STl & TA1 GaR BT N UHHAN BRI
DI JTBR HSell H ATST ST 8 | A QI I e 81 gRT YaTi2d 1 SNl 8, 1 9ot 020 RSl & dral U= IuRerd
B
DI &7, A B, @21 B, &1, G4 rgurd B_L BT —
C
1 L 2 L 3) N? 4)N
Okv @ 3) ©
A. 2
Question ID : 4165298804
Option 1 ID : 41652934677 Option 2 ID : 41652934676
Option 3 ID : 41652934675 Option 4 ID : 41652934674
[T | Nu,l
S L= B, =—Hoo
2R, 2R,

L =2IR,,L = N(2[IR,.)

L L
=R TR
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Mol (21T
2\ L 1

B __2\L) _ 1
Now, B. Nuol(anj N?
2 L
10. A power transmission line feeds input power at 2300V to a step down transformer with its primary

windings having 4000 turns. The output power is delivered at 230 V by the transformer. If the current in
the primary of the transformer is SA and its efficiency is 90% the output current would be

2300V & T T FeRvT AR U el SramiR, fSras wmrfid fusen § 4000 B 2, & 21 Y& Ha
g | SRIBTER 230 V & 1 fava uR 2ifde faaRor e & | e SRABIR &l T1eifie Gosl § SA 3 e1R1 2 o1
SAD! G&T 90% =, TN 71 &RT 1 A1 81 —

()35A (2)50A (3)45A (4)25A
A. 3
Question ID : 4165298806
Option 1 ID : 41652934682 Option 2 ID : 41652934683
Option 3 ID : 41652934684 Option 4 ID : 41652934685
S' Pout = n pin
Lyvy =Ly,
1,(230)=0.9(5)(2300)
[, =45A
11. A rod of length 50 cm is pivoted at one end.It is raised such that is makes an angle of 30° from the

horizontal as shown and released from rest. Its angular speed when it passes through the horizontal (in
rad s') will be (g =10 ms?)

50 cm &1 TP B B b R B fhatfehd a1 2 | 58! &S 4 30° BivT 0R, FREATER, ISR ReRmawen 3 sls
T ST 2 | 519 9% Bs Afds Jrawe | Yol § Al $9@] IV =1d &1 (rad s') # 719 8R1

(fmg:g=10 ms?)

30°

1) @ @ 30 o 2 @) \/?
A. 2
Question ID : 4165298791
Option 1 1D : 41652934625 Option 2 ID : 41652934622
Option 3 ID : 41652934624 Option 4 ID : 41652934623

S. Energy conservation = —AU = AK.E

mg£sin0 :lla)2
2 2

Mg25x107 1 M.25x107
= =— @
2 2 3
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=w=+30rad/s
12. A Force acts on a 2 kg object so that its position is given as a funciton of time as x = 3t + 5. What is the

work done by this force in first 5 seconds
2 kg SAM & U [U0S R U 91 T & FoTad S R &1 999 & A1 gRaa x = 3t + 5 8 | 39 96 )T

YA 5 s ¥ fohar a1 B B8R T —

(1)900 J (2) 850 J (3)950J (4)875 1
A. 1
Question ID : 4165298790
Option 1 ID : 41652934619 Option 2 ID : 41652934621
Option 3 ID : 41652934618 Option 4 ID : 41652934620
S. V:ﬂ=6t:dx:6tdt

dt
a= % =6
F=ma=12

j dw= j Fdx = j 12.(6tdf)
W= 72} tdt =36(25)

w =900 J
13. A 15 g mass of nitrogen gas is enclosed in a vessel at a temperature 27°C.Amount of heat transferred to

the gas, so that rms velocity of molecules is doubled is about [Take R = 8.3 J/K mole]
TSI KT 1 15 g ATS1 Bl Uep U1l H 27°C UR X 8 | W1 D1 g8 AT, [Ty 3199 & ST bl a7 71ed ol o
&1 1 1 SR, &1 A4 811 — [f& 5 : R = 8.3 J/K mole]

(1) 6kJ (2) 10 kJ (3)09KkJ (4) 14 kJ
A. 2
Question ID : 4165298796
Option 1 ID : 41652934643 Option 2 ID : 41652934644
Option 3 ID : 41652934642 Option 4 ID : 41652934645
S. Vrmsax/?

T _ Virms, 4

T Virms,

I, =41,

0=hC, AT=m> (T, -T)

15 5
=" x107x=x8.3(900
Q 28 2 (500)

Q=10KJ
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14. The energy associated with electric field is (U,) with magnetic field is (U,) for an electromagnetic wave
in free space. Then

e HerT TepTeT H Ueb fAgfa Fraeht R o oy &rst o fAfed st (U ) de graebi & | fAfed st (U,) & d

U
(U, <U, (2)U, = U, (3)U,> U, 4 U, = 73

A. 2

Question ID : 4165298807

Option 1 ID : 41652934687 Option 2 ID : 41652934688

Option 3 ID : 41652934686 Option 4 ID : 41652934689

S. Part of theory

15. The energy required to take a satellite to a height 'h' above Earth surface (radius of Earth = 6.4x10° km)
is E, and kinetic energy required for the satellite to be in a circulare orbit at this height is E,. The values
of h for which E and E, are equal is
Teh SUUE Bl Y2A! &1 Wes ¥ &arg 'h' Tb o H E, Goll o7l € M1 §9 SUUE DI 4 Sa1g ! JeclleblR Hell |
e @ for E, st ol &1 afraedehd Bl € | h &1 a8 |1, o forg E, @2 E, avTaR 8, 81 —
(&= & : godi @t 3 = 6.4x10° km)
(1) 6.4x10° km (2) 1.6 x10° km (3) 3.2 x10* km (4) 1.28 x 10* km

A. 3

Question ID : 4165298793

Option 1 ID : 41652934631 Option 2 ID : 41652934632
Option 3 ID : 41652934633 Option 4 ID : 41652934630
S E _(GMmj_GMem_ GM ,mh
' " (Re+h Re  Re(Re+h)
E,= Loy
2
GM m my’ »_ GM m
fOI‘V:>Fc: ¢ 2: =>my =
(Re+h)> (Re+h) (R.+h)
»  GMem
2(Re+h)
R
E=E,=>h=—=*
2
16. A musician using an open flute of length 50cm produces second harmonic sound waves. A person runs

towards the musician from another end of a hall at a speed of 10km/h. If the wave speed is 330 m/s the
frequency heard by the running person shall be close to

50cm TS B Yol RN BT b g A b FIae gl G1a] &afs T3 S0 Ral © | U AT Hel & I
R & Wit 1 ovw 10km/h o1 TRy & Srea 2 | 9 eaf 1 TRy 330 m/s & e g e g g T

YR H1 AT A BRI —

(1)333 Hz (2) 500 Hz (3) 753 Hz (4) 666 Hz
A 4
Question ID : 4165298797
Option 1 ID : 41652934646 Option 2 ID : 41652934647
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Option 3 ID : 41652934649 Option 4 ID : 41652934648
2
S fzz(sz *339 _ 66011z
. 21) 2x0.50
10x107 25
Velocity of ob V,= =—m/s
elocity of observer ¥ 3600 9
v+,
fr=[ jf
v
330+ 295
'=| ——= (660
/ 330
f'=671Hz
17. A particle having the same charge as of electron moves in a circular path of radius 0.5 cm under the

influence of magnetic field of 0.5 T. If an electric field of 100V / m makes it to move in a straight path
then the mass of the particle is (Given charge of electron = 1.6x107'°C)
T DT, [T ATIT Selde (= & AT S FH 8, 0.5 T graabid &7 H U 0.5 cm 351 & gt U2l uR 2efdl
213f2 100 V/m &1 fagd &3 o W I8 Hv1 U Aefl Y@ # Feldl 2, T H01 6 G 8
(faan B, Setaeie &1 8maer = 1.6x107°C)
(1) 2.0x10* kg (2) 9.1x102" kg (3) 1.6 x 10 kg (4) 1.6 x 102" kg

A. 1

Question ID : 4165298805

Option 1 ID : 41652934679 Option 2 ID : 41652934678

Option 3 ID : 41652934680 Option 4 ID : 41652934681

S. r=-—, Fnet:FB_FE:O

_rgB>  5x107x1.6x107"” x25x107*
E 100

m=2x10"kg

M

18. Two point charges q \/EMC and q,(-251C) are placed on the x-axis at x = Im and x =4 mrespectively.
1 2

=9x10°Nm’C™

The electric field (in V/m) at a point y = 3 m on y-axis is | take

4ne,

a‘rﬁ@aﬁeﬁql(x/ﬁuC)aqu(-ZSHC)aﬁx-a&%wzﬁﬂ"ﬂ:xz Im T x =4 m TR G T2 | y-318 R a5
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1
dme

y=3mq?ﬁ%gﬁ8}l3[imqﬁ(\//mf[)%ﬁﬂ{ =9><109Nm2C2}

0

(1) (81i-81])x10*  (2) (631 -27])x10°  (3) (~81i+81])x10* (4) (-631+27])x10’

A 2
Question ID : 4165298801
Option 1 ID : 41652934664 Option 2 ID : 41652934663
Option 3 ID : 41652934665 Option 4 ID : 41652934662
-6
. EIZK\/EXIO _ k106
: (\/ﬁ ) J10
(X
(5

E, :K—\/IT)ZXIO_6 :ixlo_6
(Vi0) J10
E,= K(225) x10° =Kx10™
(5)

—_—

E =(E cos0i+E,cosf,i)+(E, sin6 —E,sin6,)]
k

1 4 (k3 3 .
I . Sy ol ST S . S Sy =4 AT\ S
[ J10 V10 sj (\/10 J10 5) J

A

_ L x9x10° x10-6i+_—3x10-6><9x1093
10 10

=(63i—27j)x102

19. A series AC circuit containing an inductor (20 mH), a capacitor (120 pF) and a resistor (60Q2) is driven

by an AC source of 24 V/50 Hz. The energy dissipated in the circuit in 60s is

% Srofiag IgTactt uRuer # Uah UR® (20 mH), Th | (120 pF) T2 véh gfoRkie (60QQ) 1 8 3R I8 U 24

V/50 Hz & camacd] id & diferd 8 | 60s T9T | &1f3d Sofl ol 719 811 —
(1) 5.17x10%*J (2) 3.39x10°J (3) 5.65x10%J (4)2.26x10°J
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A.

1

Question ID : 4165298803
Option 1 ID : 41652934672 Option 2 ID : 41652934673
Option 3 ID : 41652934670 Option 4 ID : 41652934671

S.

20.

A.

1. :50Hz=zﬂ:>a)=1oo;z rad | s
/

X L 1 26.5Q

< e 1007x120x10°
X, =wL=1007x20x10" =~ 6.3Q
X, X, =26.5-6.3~200Q

Z =R +(X. - X,) =3600+400

7 =2010 Q

24’
Qop, = 3 osia0s

~ 20410 10

Ge and Si diodes start conducing at 0.3 V and 0.7 V respectively. In the following figure If Ge diode
connection are reversed the value of V changes by : (assume that the Ge diode has large breakdown

voltage)

Ge T2 Si & S/TS, %92 0.3 V @241 0.7 V R G 8l Ol & | & T 77 4 fe Ge SRIe & RiR1 &1 uere

feam Sy a1 fawa 'V, # aRaci @1 /1 819 — (H1F of fb Ge STarS &1 9oi dieed] A &)

_D|_
_D|_

Si

12V= § 5K

-

oV,

(1)02V 2) 0.8V (3)0.6 V (4)0.4V

4

Question ID : 4165298812

Option 1 ID : 41652934707
Option 3 ID : 41652934708

S.

21.

Option 2 ID : 41652934709
Option 4 ID : 41652934706
Part of theory

Two plane mirrors are inclined to each other such that a ray of light incident on the first mirror (M, ) and
parallel to the second mirror (M,) is finally reflected from the second mirror (M,) parallel to the first

mirror (M) The angle between the two mirrors will be
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&1 FHee Ul (M, 211 M) 1 IReUR U IV UR 1 AT & TSI Tehrel @1 Ueb fhroT ST (M) o FHI=CR STt
gl (M) WR 3rafaid gTefl & a1 37 98 M, 9 M, & 1=k WRrdfcid gIell & | SYON e §1e BIoT &1 /1 811 —

(1) 45° (2) 60° (3) 75° (4) 90°
A2
Question ID : 4165298808
Option 1 ID : 41652934690 Option 2 ID : 41652934691
Option 3 ID : 41652934692 Option 4 ID : 41652934693
S.  In AOO,0, =3Q =180°

Q=60°

22. The magnetic field associated with a light wave is given at the origin by
B = B, [sin(3.14x10")ct +sin(6.28x107)ct] If this light falls on a silver plate having a work fucntion of
4.7 eV, what will be the maximum kinetic energy of the photo electrons
(c=3x108ms !, h=6.6x10734J-s)
ol g W T YRR TR & Id graahr &5 7 8
B =B, [sin(3.14x10")ct +sin(6.28*%107)ct].
IS Ig YBTI U da) &1 ©ic, IHT a1 Bad 4.7 eV, TR Usdl § d1 S8 ST BIegoideiHl B TfhdH
oS St @1 8l — (ka8 : ¢ = 3x108 ms ™, h = 6.6x10* J-s)

(1)12.5 eV (2) 7.72 eV (3) 6.82eV (4) 8.52eV
A 2
Question ID : 4165298810
Option 1 ID : 41652934700 Option 2 ID : 41652934698
Option 3 ID : 41652934701 Option 4 ID : 41652934699
S. B =B, = sin(zcx107t) +sin(2zcx107t) |

this 1s the combination of 2 EM waves
B, = B,sinzcx10"t = B, sin wt
B, = B,sin2zcx10"t = B, sin w,t

w cx10’
V=—,V, =——0
27 2

B, has higher frequency = we will consider only B, for maximum K.E
hv,=¢+K.E _

=v, =cx10’

_34 8 7
X000 e
.0 X
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KE_ =7.67eV
23. A carbon resistance has a following colour code.What is the value of the resistance

Tdh PHTa UfRIY BT BolR BIs (A & | 39 UfARIT BT 9149 8T —

JEE (MAIN ONLINE) 2019

GOY Golden
(H)64MQ£5% (2)64kQ£10% 3)53MQ+5% (4) 530kQ+5%
A. 4
Question ID : 4165298814
Option 1 ID : 41652934714
Option 3 ID : 41652934717

Option 2 ID : 41652934716
Option 4 ID : 41652934715

S. G-5
0—-3
Y -10*
Golden — £5%
= 53x10*'Q+5%
= 530kQ+5%

A
24, Charge is distributed within a sphere of radius R with a volume charge density p(r) = r—ze'z”‘"‘ where A

and a are constants. If Q is the total charge of this charge distribution the raidus R is

A
f35a1 R & o et # amaer fAdRd & e smadf~e amaer e+ p(r) = r—ze'z”a Y o SI7a B, STet A derm a
e 2 | af g1 3maeT AR &1 gt e Q B, 79 ST R H1 A © —

1
(1) alog qQ
2maA

A. 3
Question ID : 4165298800
Option 1 ID : 41652934661

Option 3 ID : 41652934659

1_—Q ) alog(l—

1

- a Q
- Q | @ Ek’g(l_ 2naAJ
2maA

Q ilog
2naAj () 2

Option 2 ID : 41652934660
Option 4 ID : 41652934658

S. Take a element hollow sphere of radius r, and thickness dr
charge in this element = dq

2
j dg = p(r)dv = I éze « Arridy
r

-2r

R "a
0= 47rAJ e dr
0

2 (e—zf_l]

- 2/a
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-2R
—0 =e * —1
2w Aa
a 1
R=—In| ———
-9
2w Aa
25. A parallel plate capacitor with square plates is filled with four dielectrics of dielectric constants K ,
K,.K, K, arranged as shown in the figure. The effective dielectric constant K will be
TR @ICT dTel b FHIRR @i HETRA D1 FRRTTAR =R widgdi, e wrdgedis K, K, K, @1 K, 4
feran ST © a1 gl uRTd e K &1 A/ 8 —
K | K |L2
K, i K, |L2
«dRaedR2+
0 K:(k1+k2)(k3+k4) - :(k1+k3)(k2+k4)
k +k, +k, +k, k +k, +k, +k,
~(k +k,)(k, +k,) ~(k +k,)(k, +k,)
) > 73k, +k, +k, +k,) @) > 72k +k, +k, +k,)
A. 2
Question ID : 4165298799
Option 1 ID : 41652934654 Option 2 ID : 41652934655
Option 3 ID : 41652934657 Option 4 ID : 41652934656
S. 2,4,8 1 & 3 are in parallel comibnation.
1 K2
] 1 ] |
ICIl ICI2
. < | s
] ] Cs  Cu
2 &4 and | & 3 are in parallel combination
L
K e, -
K e L2 %S5 L
C;=C,=C+C, = 1d0/2 + G =(k, +k;) €, 7

L
¢,=C,= (K, +K,) & E

= C, and C,, are in series combination
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_ GGy (K +K)(K, +K) e L/d

eq
Cis + Gy (m+@+m+meL

(K +Ky)(K,+K,) g, L _x S L
4 (K +K+K+K)d  “d

JK+&K&+&)

“ (K +K,+K,+K,)

26. In a car race on straight road car A takes a time t less than car B at the finish and passes finishing point
with a speed 'v' more than that of car B. both the cars start from rest and travel with constant acceleration
a, and a, respectively. Then 'v' is equal to
U e Th TR BRI B G Tl H, BR A BT SR B @1 37Ul 37 IP Uga H t FHIT HH T & qAT 37 fowg,
R IS A PR B A v 38 Bl € | &1 DR RRTERT A 7 @Rol a, G2l a, 9 Tl & | 'v' BT A 811 —
a +a, 2a1a2 t
(1) ==t @ J2aat ® 4 e ) Vaa,t
A. 4
Question ID : 4165298787
Option 1 ID : 41652934608 Option 2 ID : 41652934606
Option 3 ID : 41652934609 Option 4 ID : 41652934607
S. Let's assume distance between start point and finish point is =d
V=v,-V,
V=at —a,(t+t) ... (1)
1 1
=5%ﬁ=5%m+ﬁ ...... )
Put the value of t, from (2) to in (1)
at’=a, t’ +2att +at
o —2a,t+ \/4a22t2 —4a2 t* +4aat’
b 2(a, —a,)
+2¢ (1 la,a, —a, )
t =
: 2(a, —a,)
Ve at(\aa, —a,) —a, tyaa, —a, _,
a, —q a, — 4
V=\aa,t
27. At a given instant, say t = 0, two radioactive substances A and B have equal activities. The ratio R_B of

A

their activities after time t itself decays with timet as e'.If the half life of A is /n2, the halflife of B is
R T TP &vT, t = 0 WR <1 ST uerell, A den B @ Afthadl sRIeR 8 | 99T t & UATd $9B! Afhad Bl
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R
U & Tt B A1 e B SR el & | A A @) orefemy /2 & A B &) areforryg B —

RA
In2 In2
(1) e (2) > (3) 4In2 (4) 2In2
A. 1
Question ID : 4165298811
Option 1 ID : 41652934702 Option 2 ID : 41652934703
Option 3 ID : 41652934705 Option 4 ID : 41652934704
1n2 1n2
q. Lhy=—"—=t,, =—=1n2= 1, =1
172 2' 1/2|4 ﬂA A
R_B: Noeﬂgt = o (At _ poh
R, Ny ™
>4, -A,=3=>4,=4
L2 _m
1/2|B AB 4
28. A rod of mass "' and length "2L' is suspended at its middle by a wire. It exhibits torsional oscillations;If

two masses each of 'm' are attached at distance 'L/2' from its centre on both sides, it reduces the oscillation
frequency by 20% The value of ratio m/M is close to

S M T 18 2L B Uh B DI SHS A5 TS IR gRT ACHR 77 B | I B FRIS Qo Bl
2 | e IR S| M 'm' & &l fUve] &l B8 & 7 fdwg A 'L/2' g0 R &I oW Sirsd 8, Al alerd al gt 20%
HE SR & | 31U m/M &1 |fidhe #1989 —

(1)0.17 (2) 0.57 (3) 0.77 (4) 0.37
A. 4
Question ID : 4165298792
Option 1 ID : 41652934626 Option 2 ID : 41652934628
Option 3 ID : 41652934627 Option 4 ID : 41652934629
1 |C 1
= —_— J— :) oC ——
S. f Py \E f N
ML)
L - % —0.8= . 12 .
MY, (1)
12 2
M/3
=0.64 = W m
7_}_7
3 2
=" _037
M
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29. A mass of 10 kg is suspended vertically by a rope from the roof. When a horizontal force is applied on
the rope at some point. the rope deviated at an angle of 45° at the roof point if the suspended mass is at
equilibrium the magnitude of the force applied is (g =10 ms2)

Bd ¥ 10 kg & U ST DI e TR A HEAER ACHRAT T | TR & (] favg UR Uap 1ferst aet o A I
B dTel fd=g IR 45° o1 3 faferd 81 Sl & | Ife el gl g ArrdRell § 8 Al o7 TR g Bl 719 8

(fGarg:g=10 ms?)

(1) 200 N (2) 100 N (3) 140N (4) 70N
A. 2
Question ID : 4165298789
Option 1 ID : 41652934615 Option 2 ID : 41652934614
Option 3 ID : 41652934616 Option 4 ID : 41652934617
S. Mass is in eqlm

= I, =100N

Now at point C

F =0

net

2
T
ﬁ =F
= F=100N
30. In a communication system operating at wavelength 800 nm only one percent of source frequency is

available as signal bandwidth. The number of channels accomodated for transmitting TV signals of band
width 6 MHz are (take velocity of light ¢ = 3x10® m/s, h = 6.6x107* J-s)

800 nm TG IR BRI HR §U U FAR e H RIS &l Gl T A1gfed o1 A1 U URIerd 98 drsls &
fore SUATT AR b B | 6 MHz S dIeiE & TV Rieal arel fhas Aell &1 s FariRd fban S aadet 87
(feam 8 ¢ = 3x108 m/s,h = 6.6x1073* J-s)

(1) 3.86x10° (2) 6.25x10° (3) 3.75x10° (4) 4.87x10°
A. 2
Question ID : 4165298813
Option 1 ID : 41652934711 Option 2 ID : 41652934710
Option 3 ID : 41652934713 Option 4 ID : 41652934712
¢ 3x10°
S. f:Z:W=3.75><1014

f'=1% of f=3.75x10"
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f'=hx6x10°=3.75x10"

~3.75x10°

h =6.25x10°
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