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MATRIX JEE Academy
PHYSICS
10 Jan. 2019 [Session : 9 : 30 AM to 12 : 30 PM]
JEE MAIN PAPER ONLINE
RED COLOUR CONSIDER OFFICIALANSWER JEE-MAIN
1. Aplano convex lens of refractive index p, and focal lengthf, is kept in contact with another plano concave lens

of refractive index ., and focal length f. If the radius of curvature of their spherical faces is R each and f, =21,
then u, and p, arerelated as :

U L, AT BIB f, G b Ueb THTCARTC oI o] Ui L, T Blebsd X £, & G ATl —37IeTel of = & b
1T | I YD oI b Tel1d el Bl dasbenl F3rsar R g dien £ =2f) &, a1 p e p, § &&= ghm:

(D) 2p,—p,=1 Q)p, +p,=3 (3)2p,—p,=1 (4)3p,—2pu, =1
A. 1
Sol.

L L,

e
(3

f
f, is positive, f, is negative
S| =2/ or £, =2(-1,)
using above eq.
2u,—p,=1
Question ID : 4165299348
Option 1 ID : 41652936852
Option 2 1D : 41652936850
Option 31D : 41652936851
Option4 1D : 41652936853

2. In the given circuit the cells have zero internal resistance. The currents (in Amperes) passing through resistance
R, and R, respectively, are :

&1 T uRuer # el &1 ATeiRep yferig g1 © | ufeRiel R, dem R, #, shAen 9=1 (Ampere #) @ 61 811

10V 10V
(D) 1,2 2)2,2 (3)0, 1 (4)0.5,0
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0 0
/1, I
RiZ200 R,Z200
Sol.
— =+ +=: 1
O jov 10 jov O
. 10-0 1
120 2
_0-0_,
2 90

Question ID : 4165299343

Option 1 ID : 41652936831
Option 2 1D : 41652936832
Option 31D : 41652936833

Option 4 ID : 41652936830

3. Using a nuclear counter the count rate of emitted particles from a radioactive source is measured. Att=0 it
was 1600 counts per second and t = 8 seconds it was 100 counts per second. The count rate observed, as
counts per second, att =6 seconds is closeto :

& AASHI T (counter) & gRT ISR SId | SN SO &I ISR BTATAA R | t=0 s FHI R 0T 1600 wfey
Jpvs gl t= 8 s W IoHT 100 Ufd Thvs & | Ui Thpvs M0 &b ®U H t = 6 s IR UfErd 701 S% o 9 8197

(1)360 (2) 150 (3) 400 (4) 200
A. 4
Sol.  Att=0,N,=1600

Att=t,N=N e™

fort =8 sec, N =100

x—ln—zsec‘1
)

fort= 6 sec,
_n2
N=1600 ¢ 2
1600

N =220 _100
= 8

Question ID : 4165299351

Option 1 ID : 41652936864
Option 2 1D : 41652936862
Option 31D : 41652936865

Option 4 ID : 41652936863

4. A potentiometter wire AB having length L and resistance 12r is joined to a cell D of emf ¢ and internal
resistance 1. A cell C having emf €/2 and internal resistance 3r is connected. The length AJ at which the
galvanometer as shown in fig. shows no deflection is :
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L orarg aen uforiy 12r & Ua vl ak AB &1 fa.arae ¢ donn omaRe ufiRig r 1 g 9 D A Sired © | faanad ¢/
2 d1 3R yfaRte 3r arell U vt C 1 fewr I REgaR Sied © | 98 o=g. A, i ford ea=mmd) # s fae 781

BT, BN
D gr
+—
| l
Am J B
+|,— /‘\_[
e
£
2,3r
11 11 13 5
—L —L —L —L
(1 24 @) 12 ) 24 ) 12
A. 3
. . . . . 8 8
Sol.  Current flowing in potentiometer at time of zero deflection= e
r+12r 13r
: : : . 121
Per unit length resistance of potentiometer wire = N
.". at zero deflection
e——S ap[ 1 8 Ay BL
13r L 2 24
Question ID : 4165299354
Option 1 ID : 41652936876
Option 2 1D : 41652936877
Option 3 ID : 41652936874
Option4 1D : 41652936875
5. A charge Q is distributed over three concentric spherical shells of radii a, b, ¢ (a <b <c) such that their surface

charge densities are equal to one another. The total potential at a point at distance r from their common centre,

where r <a, would be :

e Q Bl A FHG=1I a1 341 a, b, ¢ (a <b < ¢) & MelHR BTN IR 346 e [IaRd favan 2 fob i R &g amaer
e IRIER 2 | DR st A G 1 (r < a) IR Ry U g UR et fawa ol /1 81 -

Q(a+b+c)
(1) 4n80(a2 +b’ +cz)

3) 4me,(a+b+c)
A. 1

Q(a2+b2+cz)
2) 4mg, (a3 +b’ +c3)

Q ab+bc+ca
) 127e, abc
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Sol.

qa _ qb _ qc

4ma’  4nb>  4mc?

9Q 9 _ 9 .

:>a—2=b—g=c—2=Q ..(11)
. .. ' Q ﬁ +£ +i —Q
byeq.(1)&(11)=Q——a2+b2+cz ERTREER L

kq, , ka,  kq,

V. =
? a b c

=V, =k(a;1; +bb%b + chz°j=kQ'(a+b+c)

Q(a+b+c
:VP: ( 2 2 )2
4n80(a +b" +c )

Question ID : 4165299341
Option 11D : 41652936823
Option 21D : 41652936825
Option 31D : 41652936824
Option4 1D : 41652936822

6.

Sol.

A magnet oftotal magnetic moment 1 ()27 A — m? is placed in a time varying magnetic field, Bi (cos (ot) where

B =1 Teslaand w=0.125 rad/s. The work done for reversing the direction of the magnetic momentatt= 1
second, is :

1023A — m? T et aTey U greiep o1 e el B (cos ot ) o SRR dareil g3 b graeie 8 el & |
B=1Tesladen®=0.125rad/s 8 | t=1 s R =17 ML B! {320 B fqURIT B 4 foan 1 BRI &1

(1)0.01J (2)0.007J (3)0.028 J (4)0.014]

4

Work done, W = (Afi).B

=2x1072%x 1 cos(0.125)
= 0.02]
.". (Bonus)

Question ID : 4165299346
Option 11D : 41652936844
Option 21D : 41652936843
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Option 31D : 41652936845
Option 41D : 41652936842

_____ Lo —
7. A parallel plate capacitor is of area 6cm? and a separation 3mm. The gap is filled with three dielectric materials
of equal thickness (see figure) with dielectric constants K = 10, K, = 12 and K, = 14. The dielectric constant
of a material which when fully inserted in above capacitor, gives same capacitance would be :
U FHIR UE FETRA Bl ©iei b 8ahd 6¢m? ToI1 S 19 531 3 mm 2 | ©Iei & g9 A 341 AICTg 2 UhHHT 8hd
& aRTaE e wRrdgare, K =10, K, =12, K, =14 & 3 RergaR 9= fean Siredn € g denfa § T wR1ded o
ORI T BT SR STet IR a2l enfRa ure &
IR |
K1 K, ; Ky:3 mm
Py
()4 (2) 14 (3)36 (4)12
A. 4
Sol kg A, N k,e,A, N k,e A, _ k'e A
' d d d d

[Diclerectric slabs will form 3 diff. capacitors in parallel combination as P.D across all is same]

=>KA +KA +KA =KA

K =10,K, =12, K, = 14,A =A =A, :%
=K=12

Question ID : 4165299339

Option 11D : 41652936816

Option 2 ID : 41652936817

Option 31D : 41652936814

Option 4 ID : 41652936815

8. A homogeneous solid ¢ylindrical roller of radius R and mass M is pulled on a cricket pitch by a horizontal force

F. Assumingrolling without slipping, angular acceleration of the cylinder is :
g M a2 3581 R & T ST AR S TR e B Ua fohde fira u= et 9t F, 3 Eian S e € | 98 w9 g3 f 9o
{11 foret e ahdl 2, S DIV @RI &I HIF BT

3F 2F F F_
(D 2mR 2) 3mR (3) 3mR “) 2mR
A. 2
F
—
Sol. () <R>
¥
f
F - f=Ma (1)
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MR?
a=oR ...(iii)

o e Ma
By (ii) & (iii) f = S

3Ma 2F
=F= ==
2 3MR

QuestionID : 4165299331
Option 11D : 41652936783
Option 2 ID : 41652936782
Option 31D : 41652936784
Option4 1D : 41652936785

9. Two electric dipoles, A, B with respective dipole moments d A= —4qaf and aB = —2qaf are placed on the
. . . — > Re—
x-axis with a separation R, as shown in the figure x B *X

The distance from A at which both of them produce the same potential is :

< foreger fagga, A con B i fega amepl shwier d, = —4qai 92 d,, = —2qai & 31 x-3%81 R R o8 o Rargar e g |

— »Re——
A B "X
A A3 g B g, T IR A1 1 fav9e aRTeR 841, 8:
R J2R R V2R
(1) D41 (2) N 3 -1 (4) N
A. 4
—4qa  —2qa
Sol. (r)2 - (r—R)2
V2R
T2t
Question ID : 4165299340
Option 1 ID : 41652936820
Option 2 ID : 41652936819
Option 31D : 41652936821
Option 4 ID : 41652936818
10. A train moves towards a stationary observer with speed 34 m/s. The train sounds a whistle and its frequency

registered by the observer is f,. If the speed of the train is reduced to 17 m/s, the frequency registered is f,. If
speed of sound is 340 m/s, then the ratio f /f, is :

Teh YT TSl 34 m/s 1 Alel U Teh RO Uefeb 1 SR ST Ve & [T bl AT o1 SA1art Uereb 1 £, gy b1 grg e 8 | afe
RSN b1 ATel 17 m/s ceb eret <1 ST7ell & ol Yere bl 1S 1 Mgy £ g <l @ | afe eaf ot =mer 340 m/s & 1 argurat
f/f, & :
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(1)21/20 (2) 19/18 (3) 18/17 (4)20/19

A 2
340 340
Fof: fof

Sol. (340—34) ! (340—17) :

619

T

Question ID : 4165299338

Option 11D : 41652936811

Option 2 ID : 41652936813

Option 31D : 41652936810

Option4 1D : 41652936812

11. If the magnetic field of a plane electromagnetic wave is given by (The speed of light=3 x 103 m/s)

leOOxlO6ﬁn{2nx2xld5(t—ij}
C

then the maximum magnitude of electric field associated with itis :
If Tap e faegd graai avv &1 e a3 g :

leOOxlO6ﬁn{2nx2xlds(t—ij}
C

a1 5 T (A 873 1 STfeehed A1 81 [UbrAl Dl dfel = 3 X 108 m/s ]
(1) 4 x 10*N/C (2)4.5x 10*N/C  (3)3 x 10* N/C (4) 6 x 10* N/C
A. 3
Sol. E, =CB, =3x10"N/C
Question ID : 4165299347
Option 1 ID : 41652936846
Option 21D : 41652936849
Option 3 ID : 41652936848
Option 4 1D : 41652936847

12.

A.

Apiece of wood of mass 0.03 kg is dropped from the top of'a 100 m high building. At the same time, a bullet
of mass 0.02 kg is fired vertically upward, with a velocity 100 ms™, from the ground. The bullet gets embedded
in the wood. Then the maximum height to which the combined system reaches above the top of the building

before falling below is : (g=10ms?)

0.03 kg @AM & el & U gdbe DI TH 100 m S $ARA &1 8d 9 BIST ol & | S a9 0.02 kg S &1 Uab et
PIERTAAT 100 ms™ 77T A SHeaierR = 7 HUR &1 TR M S 2 | el Ab$! H T IRl &, T 59 gad b gRI =i
3T A Ug el SHARA & I A SR T3 61 7 1f¥das a1 &1 A 2rm: (fan @ g = 10ms 2)

(1)40m (2)20m (3)10m (4)30m

1
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Sol.

h,, . for C.O.M
0.03kg

40
ool Feet e C.OM

60

0.02kg
Bullet

Initial position of COM =40m below top of tower (60m above ground).

.. : 100x0.02
Initial velocity of COM = ————=40m/s
0.05
Acceleration of COM =g =10 m/s?
) i 40x 40
max. height gained by COM = <10 - 80m

.. max height gained by (block + bullet) above top of tower =40m.

Question ID : 4165299329
Option 11D : 41652936774
Option 21D : 41652936776
Option 31D : 41652936777
Option4 1D : 41652936775

13.

Sol.

Water flows into a large tank with flat bottom at the rate of 10-*m’s™!. Water is also leaking out of a hole of area
1 cm? at its bottom. If the height of the water in the tank remains steady, then this height is :
Teh e el & a9 ¢ 3 il 107 mPs ! R TET 2 AR S/ el A 1 cm? 3% el & U B8 4 Uil dTex I G R0 ¢ |

IS gl B S H TS ReR B Tl 39 Sdls bl JTF BITT:

(1)2.9cm (2)4cm (3)1.7cm (4)5.1cm

4

1
D a Vi

since tank is large v, =/2gh
for height of water to be steady.
volumetric rate of inflow of water = volumetric rate of outflow
= 10"m’/s=ayv,
=10"m’/s=1x10"x \[2xgxh m’/s
1 50

—=h=—m=h=—cm
2g g

Question ID : 4165299334
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Option 11D : 41652936796
Option 21D : 41652936795
Option 31D : 41652936797
Option 4 ID : 41652936794

14.

Sol.

A solid metal cube of edge length 2 cm is moving in a positive y-direction at a constant speed of 6 m/s. There
is a uniform magnetic field of 0.1 T in the positive z-direction. The potential difference between the two faces
ofthe cube perpendicular to the x-axis, is :

2 cm T YT 1 Ueh S1]T €1 T &, g1 y-3fel I flaen {6 m/s i araasere |J8r 0.1 T &1 g &3 g1
7-3181 &1 faen 1 IuRIA B | X-3181 & oI=ad &1 & &l HeAd! & 41 [AWaT=iR Bl A1 81T :

() 12mV (2) I mV 3)6mV 4)2mV

1

f=B 1—L><6><imv
=BV 107 7 100

[B, v, 1 are prependicular to each other]|

Question ID : 4165299344
Option 11D : 41652936836
Option 21D : 41652936834
Option 31D : 41652936835
Option4 1D : 41652936837

15.

Sol.

In an electron microscope, the resolution that can be achieved is of the order of the wavelength of electrons
used. To resolve a width of 7.5 x 10-'?m, the minimum electron energy required is close to :
U SAIag [ & TR Bl e B g | 7.5 % 102 m S 2rsTs & fAHe o Seiag = & FATH Soll Bl (e 419 81

(1) 500 keV (2) 100 keV (3) 25 keV (4) 1 keV
3
h
M= {L=75%x10"}
p-l
A

6.6><10‘34}

> (h/n) { S5x1077
KE:P—:( ) = 75X 0 31
2m 2m 2x9.1x10

KE =25 Kev

Question ID : 4165299350
Option 11D : 41652936860
Option 21D : 41652936861
Option 3 ID : 41652936859
Option4 1D : 41652936858

16.

A heat source at T = 10°K is connected to another heat reservoir at T = 10? K by a copper slab which is 1 m
thick. Given that the thermal conductivity of copper is 0.1 WK'm™!, the energy flux through it in the steady
stateis:

T=10K aow= & 7 FHT SR & T = 10% K T & &1 9oeR 3, 191 /1218 & dfd & Yed gRISred ¢ | oy,
dfd @1 e Aredmar 0.1 WK m™! Sramawen 3§ 99 Joke aTell Syofl Gerd™d 81
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(1) 65 Wm™= (2) 120 Wm™ (3) 90Wm™ (4)200 Wm™

A. 3
Sol.  Atsteady state

Q _ KA(T2 _T1)

t L
:> Q _ K(T2 —Tl)
At L

Question ID : 4165299336
Option 11D : 41652936804
Option 2 1D : 41652936803
Option 3 ID : 41652936802

Option4 1D : 41652936805

17. A 2W carbon resistor is color coded with green, black, red and brown respectively. The maximum current
which can be passed through this resistor is :

2W & U H1d+ UfRIE 1 - B, Blel, AT AT 3R T4 Bk DI [l TRI1 & | ST &R1 511 3 UfoR1g 3 98 Aevell &, 8RN

=90 W/m?

.(1) 60 mA (2) 20 mA (3)100 mA (4)0.4 mA

A. 2
Sol. 2=IR R=50x10>+1%
[=20mA.

Question ID : 4165299355
Option 11D : 41652936880
Option 2 ID : 41652936879
Option 31D : 41652936881

Option4 1D : 41652936878

18. The density of amaterial in SI units is 128 kg m. In certain units in which the unit of length is 25 cm and the unit
of mass is 50g, the numerical value of density of the material is :
SI A1 # Ueh uatef ol gvica 128 kg m B | o U4 71 H, 5 aT1s &1 3h1s 25 cm G0 S &1 gaTs 50g 2,39

qg1e} & T Bl T AT BIT:
(1) 640 (2) 40 (3) 16 (4)410
A. 2

Sol.  Letnumerical value of x in new system.

xx50g  128x10°
25x25x25cm’  10°cm® ©
Question ID : 4165299326
Option 1 ID : 41652936764
Option 2 ID : 41652936762
Option 3 ID : 41652936765

Option 41D : 41652936763

19. A uniform metallic wire has a resistance of 18C2 and is bent into an equilateral triangle. Then, the resistance
between any two vertices of the triangle is :

= x=40
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&7d & Qb UHEHT aR &1 AR 18Q) 8 | SH Argd U FHATg ST 9911d 8 | 5 Pl & is &1 ¥ii & i Uik &l 911 21:
(1)4Q 2)8 Q (3)2 0 4) 120

A. 1

Sol.

X _RxR 2R
«AB)  R+4+2R 3
Question ID : 4165299342
Option 11D : 41652936828
Option 2 ID : 41652936829
Option 3 ID : 41652936826

Option4 1D : 41652936827

20. A satellite is moving with a constant speed v in circular orbit around the earth. An object of mass 'm' is ejected
from the satellite such that it just escapes from the gravitational pull of the earth. At the time of ejection, the
kinetic energy of the object is :

T IUIE Yedl & URE: JITHR HeTl H T (F1e TIfc L 3 HH T8 € | SUUE A 59914 'm' 1 Uah [Uvs $9 TRe S@fud e e | b
I8 Yl & THcdThYT ¥ SIeh YATIH B S © | ST & 7Y fUUS Bl TSt SHotl BT A B1AT:

40

(1) %moz (2) 2mv’ (3) mv’ (4) %mo2

A. 3
Sol.  forescape TE=0

PE+KE=0

KE =-PE

= KE=mv’
Question ID : 4165299333
Option 1 ID : 41652936790
Option 21D : 41652936793
Option 3 ID : 41652936791

Option4 1D : 41652936792

21. A TV transmission tower has a height of 140 m and the height of the receiving antenna is 40 m. What is the
maximum distance upto which signals can be broadcasted from this tower in LOS(Line of Sight) mode? (Given
: radius of earth= 6.4 x 10%m).
tH TV IR AR B a8 140 m qen Afmd e ol $a18 40 m 2 139 4R 9 gfte yar fagn (LOS) # fasash
e R T RTTer TR R el & ¢ (a8, gedl &1 F3rsa1 = 6.4 x 10° m)
(1)40 km (2)48 km (3) 65 km (4) 80 km

A. 3
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Sol. d_ =d +d,=2Rh, +,2Rh,

ma;

d,, = 8x10°(v28 ++/8)m =8(v/28 + V8 ) KM ~ 65km

Question ID : 4165299353
Option 1 ID : 41652936870
Option 21D : 41652936873
Option 3 ID : 41652936872

Option4 1D : 41652936871

22. Two guns A and B can fire bullets at speeds 1 km/s and 2 km/s respectively. From a point on a horizontal
ground, they are fired in all possible directions. The ratio of maximum areas covered by the bullets fired by the
two guns, on the ground is :

A TGHI AT B gRI MR =reil shaer: 1 km/s G2 2 km/s A et aramit S gachh © | &ifarst 41 & e fomg & ot wwa
fe=ITal # S9! AT ST © | F1 Il IR &R TS MRl | YA UR BIfad ffeidaH el ol 3gurd o -

(1)1:8 2)1:16 (3)1:2 4)1:4
A2

mm_n@mf_ut{gyzi
1

L A aR, ) U \U) 16

Question ID : 4165299327
Option 1 ID : 41652936768
Option 2 ID : 41652936767
Option 31D : 41652936766

Option4 1D : 41652936769
23. To get output 'l" at R, for the given logic gate circuit the input values must be :

R ®R frfaam '1' & for fad 3 difSies 1 uRuer /, el &1 7 g1 anfey
X ) >
P
Yo — ) W&
Q
—[>o—>_

()X=0,Y=0 2)X=1,Y=1 (3)X=1,Y=0 ) X=0,Y=1
A. 3

X-—E X >

Y v
XorY=P R

Yo—L—¢

Sol. Y X}X&Y=Q
& Y

opt(1)P=1,Q=1,R=0
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opt2)P=1,Q=1,R=0
opt3)P=0,Q=1,R=1
opt()P=1,Q=1,R=0

Question ID : 4165299352
Option 11D : 41652936866
Option 2 ID : 41652936869
Option 3 ID : 41652936868
Option4 1D : 41652936867

24,

Sol.

1
In a Young's double slit experiment with slit separation 0.1 mm, one observes a bright fringe at angle 20 rad by

using light of wavelength 2, . When the light of wavelength A, is used a bright fringe is seen at the same angle in
the same set up. Given that A, and A, are in visible range (380 nm to 740 nm) their values are :

1
Teh I fg—f3r) v o feiRai s fa a1 g 0.1 mm &, TR kliﬁwl‘elm%rad DIV IR ST oot Sl STl

& O S¥A JAITH A TR 8l & YTl bl SUANT bRl & ol S DIV R EI [Theod ol St & | e g fdp A, e A, gz wepren
% IR (380 nm & 740 nm T) H g, AT I A B

(1)380nm, 500nm  (2)400nm, 500nm  (3) 625 nm, 500 nm.  (4) 380 nm, 525 nm
3

Ax=dsin0

k= 0.1 % 107 x 25 x 107 {sin0~0=25x107Rad]

2.5x107° 2500
m= n
n n

380x1077<A<740x107°

= 38S@S74 =3:37<n<6.58
n

A=

m.

nisinteger=>n=4;5;6
.. A can be 625 nm,500 nm

Question ID : 4165299349
Option 1 ID : 41652936856
Option 2 ID : 41652936857
Option 3 ID : 41652936855
Option4 1D : 41652936854

25.

A.

A string of length 1m and mass 5g is fixed at both ends. The tension in the string is 8.0 N. The string is set into

vibration using an external vibrator of frequency 100 Hz. The separation between successive nodes on the
string is close to :

I m o=TE T2I1 5 59 &1 U SR & aFi RRI Bl ge v@l e SR H 8.0 N ®1a9ma s | 100 Hz Jgicy & geb a1e<) Bt
A SR H B I~ BRCI & | ST H g [ehead (MU & d1a &1 g3 Bl Fi~Ade AIF 81T :

(1)33.3cm (2) 16.6 cm (3) 10.0 cm (4)20.0 cm

4
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fT / 8
v=|— = =40m/s
Sol. r 5%107

\Y%

= f, =— = 20Hz
2L

frequency of vibrator = 100Hz = 51

= string is in 5" harmonic
A
:5(5j =1= A =40cm

A
= Distance b/w succesive nodes = 5 =20 cm.

Question ID : 4165299337

Option 11D : 41652936809
Option 21D : 41652936807
Option 31D : 41652936806

Option 4 ID : 41652936808

26. In the cube of side 'a' shown in the figure, the vector from the central point of the face ABOD to the central
point of the face BEFO will be :
a3 A R M g #1 Yoi 'a' & bt ABOD @@= 3 Bt BEFO & & I ST+ aTel Afa=I 81

z
4
B E
A a
............. >y
e a
x€D a
1 /4~ » 1 /~ = 1 (~ =~ 1 (» »
m5a(-1) - L@se(k-i) @5k @ai-k)
A. 1
a _a
Sol.  Co-ordinates of G= (E, O’Ej

J

vector form Gto H= G—H:—%i+%j:%(—1+j):_(j_f)

N |

a
Co-ordinates of H= (0,5,

Question ID : 4165299328
Option 11D : 41652936772
Option 21D : 41652936770
Option 31D : 41652936773
Option4 1D : 41652936771
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27. To mop-clean a floor, a cleaning machine presses a circular mop of radius R vertically down with a total force
F and rotates it with a constant angular speed about its axis. If the force F is distributed uniformly over the mop
and if coefficient of friction between the mop and the floor is ., the torque, applied by the machine on the mop
is:

Teh TS Dl UTE AP PR Bl Uob A gRT R 3501 U6 &1 ool Fealer aet F A a1 I SHD! 3l b YRel: Tob e

BTN T A AT A1 8 | A g F uies uR Uepwaar fAaiRa & o uie 3R F9ael & 414 gyvlie | 8 a1 /i §R1Uis uR

T S STEOl BT

2
(1) uFR/6 (2) uFR/3 (3) uFR/2 (4) JHFR
A 4

\de
Sol.

Consider a strip of radius x & thickness dx, Torque due to friction on this strip.

R

Idr _ J- xuF.2m xdx

0 nR?
2uF R’
T=—F.—
R* 3
2
T nFR
3

.. correct answer is (4)
Question ID : 4165299332
Option 11D : 41652936786
Option 2 1D : 41652936787
Option 31D : 41652936788

Option 4 ID : 41652936789

28. A block of massm is kept on a plattorm which starts from rest with constant acceleration g/2 upward, as
shown in fig. Work done by normal reaction on block in time t is :
R TR AR M STH1H &1 Vs Jedbl U Ich ¥ UR I1 8 511 faRTH A 10 @R1 g/2 4 HUR 31 3R e AR Bl
2 1 7[ed R oV aTel 31f¥erd ufdfdsan (normal reaction) 9 gRT 9 t H o TR BRI T @

m f _e
IZZZZ7777777777777) 2
2.2 2.2 2.2
mg’t 3mg-t mg-t
1) - 2)0 3 4
- 2) C) )~
A. 3
Sol.  FBD ofblock w.r.t plat form N

= N=mg+ma

v 4

nma nmo
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3mg . .
=N= T => Normal reaction is constant over time t.

1 1
Displacement of block(s) is time t= 3 at’ = n gt

2

[It is in direction of normal reaction]

3
.. Work done by normal reaction =N x S= 3 mg’t.

Question ID : 4165299330
Option 11D : 41652936779
Option 21D : 41652936781
Option 3 ID : 41652936778
Option 41D : 41652936780

29. Three Carnot engines operate in series between a heat source at a temperature T, and a heat sink at temperature
T, (See figure). There are two other reservoirs at temperature T, and T,, as shown, with T >T,>T >T,. The
three engines are equally efficient if :

A Bl go AoNBH A T, ATUH B Yeh TH ST HUSR 1 T, TUHI @ Yeb SUS S HUSR & g ol € (R <fad) |
e ergar T, den T, argeri @ a1 R S 9vsR 8 g8l T, > T,> T, > T, ® | <A1 $o7 aR1aR &reiet ob &1, af

M T, =(T'T )T = (T )

G T, =(T1 )T, =(T/T, )*
A 4

T,
Os

T,
O

T,
O+

T,

1 1

1
) T,=(TT, )5 T, =(T'T, )

1 1 1 1

@ T, =(T'T, )T, =(T T, )

Sol.  For g =¢,=¢,

Tl TZ T3
L_L_ T,
Tl TZ 3

= T2=TT, ; T2 =T,T,
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1 3 1 2 1

ST =T,(TT,):>T2 =TT > T,=TT}

1
=T, =(T/T,)
!

T, =(TT; )’
Question ID : 4165299335
Option 11D : 41652936801
Option 2 ID : 41652936799
Option 3 ID : 41652936798
Option 4 ID : 41652936800

X
30. An insulating thin rod of length | has a linear charge density P (X) =Po 1on it. The rod is rotated about an axis

psssing through the origin (x =0) and perpendicular to the rod. If the rod makes n rotations per second, then
the time averaged magnetic moment of the rod is :

T | o T T e o W X s v p (X ) = po? 2 | SHBS B Jotldg (x = 0) AT dTel] 72N B & Twad

Teh 3781 & YRT: N TFhR Uil Hehs A GATIT ST © | 30 B DI blfeieh HIE Frach g STV BT :

(1) ZHP (2) EHP (3) npl (4) mnpl
A. 1
Sol. -+ M=NIA
dg = Adx & A = nx?
PoX 2
dm| (x)——dx.mx
famf ()22
np,m np,m | L'
M = 2P .J‘x3.dx=&. -
[ /¢ 4
3
M= IlpoTCf or M Zgl’lp€3

Question ID : 4165299345
Option 1 ID : 41652936841
Option 2 ID : 41652936839
Option 31D : 41652936838
Option4 1D : 41652936840
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