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PHYSICS
12 Jan. 2019 [Session : 9.30 AM to 12.00 PM]
JEE MAIN PAPER ONLINE
1. Let the moment of inertia of a hollow cylinder of length 30 cm (inner radius 10 cm and outer radius 20 cm),
about its axis be I. The radius of a thin cylinder of the same mass such that its moment of inertia about its axis
1salsol,is:
3R 331 10 cm 9181 3151 20 cm @1 =18 30 cm & (S QWi 9e14 Bl STecd 3Meol, IHD! 318 & gRa:
12| S oMM & U U Widel U4 Uclel doi @l B3roa, fraa aroe arel & aRa: sTecd el 1 €1 8, 89 —
(1)I12cm (2) 14cm (3) 18 cm (4)16 cm
A. 4

Sol. %(Rf +R})=MR’

R - R?+R2
2
_ [100+400
2

=+/250
=16cm
Question ID : 4165299692
Option 1 ID : 41652938227 Option 21D : 41652938226
Option 31D : 41652938228 Option4 1D : 41652938229
2. A cylinder of radius R is surrounded by a cylindrical shell of inner radius R and outer radius 2R. The thermal

conductivity of the material of the inner ¢ylinderis K and that of the outer cylinder is K. Assuming no loss of
heat, the effective thermal conductivity of the system for heat flowing along the length of the cylinder is :
1 R 1 U 9 U Jo-THR B, ! AiRes Brsar R T2 ared 331 2R 2, 4 foR1 2 | 1iaRes 9 bl
GO BATeTehell K| ST 918l 97 &l SET eiTerehel] K & |71 b Sl 34 St &7 I &, 71 39 FIehTal 1 Tl GroT
AT, STaid SS1 B YdTe I B o8 B Qe 8, BN —

2K, +3K, K, +K, K, +3K,
(DK, +K, @ == G)——— @D
5 2 4
A. 4
KA, +K,A

K — 1771 2772
Sol. eq A1 N A2

~ K. = K,nR* +K,3nR? %

“ 4mR?
_ K +3K,
4
Option 11D : 41652938234 Option 21D : 41652938237
Option 31D : 41652938235 Option 4 ID : 41652938236
1

3. A particle of mass m moves in a circular orbit in a central potential field U (T) =3 kr’ | If Bohr's quantization

conditions are applied, radii of possible orbitals and energy levels vary with quantum numbern as :
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m S &1 e B, U(r)=%kr2 & ol fawa &7 o SF=vi Ueb g1 el F YA RET © | A IR b e HebRol

YfAdY BT ISTANT BN AT TG HETN B (351 3R Holl TRi BT T AT n & 12 qF= I —

(1) THOC\/H,EHOC% (2) rnocnz,Enoc%

3) rnoc\/H,Enocn (4)r, cn,E_ocn
A. 3

_ 2
Sol. F=—9U_jp-mv
dr r

And, mvr = nh ..(11)
2n

Solving (i) and (ii)

/ k nh
m,|[—rr=—
m 27

= roc\/g

And, E=PE +KE

1

=—kr’ +lm—kr2
2

2 m
= Eocr?
= Eexn
Question ID : 4165299711
Option 11D : 41652938304 Option 2 1D : 41652938302

Option 3 ID : 41652938305 Option4 1D : 41652938303

4. Assatellite of mass M is in a circular orbit of radius R about the centre of the earth. A meteorite of the same
mass, falling towards the earth, collides with the satellite completely inelastically. The speeds of the statellite and
the meteorite are the same, just before the collision. The subsequent motion of the combined body will be :

(1) In the same circular orbit of radius R

(2) In an elliptical orbit

(3) Ina circular orbit of a different radius

(4) Such that it escapes to infinity

M ST BT Teh SUIE gl & URa: R FB3roam & Ua g gt # goie 6 &1 ¥ | 91 ST BT Udh e[ ged!

D1 3R R gY, 59 YU & A1 YUITIT AT HEE B & | SUUT TAT A Bl dlel HHE | SIh el dRTaR
g | UE & 918 |Yad fuve @ a1 Brft —

(1) R a1 a1 S g<ir deft §
(2) SrEgI FeT H
(3) =1 e &1 o geig der |
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(4) 39 UHR 5 T8 3= H YT B SR

A. 2
Sol. e
GM
Vo =4[—
R
After collision
mv, (—3’)+mv0 (—I) =2mv
v=—Joi Yo
2 2
-V
VE—==0.7v
V] 7 0
v<v

The path will be elliptical.
Question ID : 4165299690
Option 1 ID : 41652938218
Option 31D : 41652938219

o # el i sRawfid farg U B foa! STuReT FIe &1 &5hdl W99 B, & S o & Reifd

Option 21D : 41652938220
Option4 1D : 41652938221

The position vector of the centre of mass - cm of an asymmetric uniform bar of negligible area of cross-section

5.
as shown in figure is':
AT § em @M —
L
- 3, 11 .
rcm=—Lx+—L
(1) 2 g
- .. 3 .
rcm=—Lx+—-L
3) 2 g7
A. 4
Sol.  Letassume linear mass dinsity is A

then, m =2LA,andr =(L,L)

t—ﬂl

3L

(2) ;cm=§L§<+$L§/

4) rem =%L§;+§L§/
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L
m,=LA,andr, = (ZL,—j
cm R
L,
m, =LA, andr, = 5
oMK mX, +mx
m, +m, +m,
13
= Xem =5 L
8
and. Y _ = m,y, + m,y, ¥+ My, =§L
) cm m] +m2 + m3 8

Question ID : 4165299691
Option 1 ID : 41652938225
Option 3 1D : 41652938224

Option 2 1D : 41652938223
Option 4 1D ;41652938222

6. A simple pendulum, made of a string of length / and a bob of mass m; is released from a small angle 0, . It
strikes a block of mass M, kept on a horizontal surface at its lowest point of oscillations, elastically. It bounces
back and goes up to an angle 0,. Then M is given by :

T B QIeld, Sil o [ TS 1 SN 9l m &&IA & TMetd ¥ 91 &, B TP BIC DIV 0, F BIST ST © | I8
et Vb Sedd= M & e B, ST b &1fisT e IR R 8, 379 QI & <0 fdg IR YIRS Heg Rl 2 |
el HEE B PIOT O, T ST 8 | AFM HT AT 8RI —
" m(eo +elj o m(eo —elj o 2(60 +elj " 2(90 —elj

0, -6, 0,+0, 216,-6, 210,+6,

A. 1

Sol.  u=wo,
v=m0,

e0
- e
Now, v = _mxu
+m
v M-m Ezi
= M+m v 6,
M 6,+96,
= m 0,-6
=)

Question ID : 4165299689
Option 1 ID : 41652938216

Option 21D : 41652938217
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Option 31D : 41652938215 Option 41D : 41652938214

7. A person standing on an open ground hears the sound of a jet aeroplane, coming from north at an angle 60°
with ground level. But he finds the aeroplane right vertically above his position. If v is the speed of sound, speed
of the planeiis:

ol HaTH ¥ WS U Afdd B IR [ A AT T UP oI [RITH Bl TaTol, ERA H 60° & D11 o1 fem 4 et g4
GATS <ell B | oI I I8 BATS TT8Tol 31U 1 &R fawms <a © | I &y @) =1e v 2 T §arg SieTs ) a1t aril

V3 \% 2v
(1) v @v 3 5 O
A. 3
/cosec60° [cot60°
Sol. =
v Vp
Vo
N 60°
. vl
v
= vV, = E
Question ID : 4165299687
Option 1 ID : 41652938208 Option 2 1D : 41652938206
Option 3 ID : 41652938207 Option4 1D : 41652938209
8. The galvanometer deflection, whenkey K is closed but K. is open, equals 0, (see figure). On closing K. also

9

5 - The resistance of the galvanometer is,

and adjusting R, to 503, the deflection in galvanometer becomes

then given by [Neglect the internal resistance of battery]
STa ol K, 978 & qerdgon K el & a1 e 4 fagrm 0, 2 (o <) | K, 1 975 &)ab R, ®1 50 &

TR eaHriex # fagy % Bl ST 8 | AeIAMIER BT UiRIE BT [ &1 ST<IRS UfoRig 970y 7]

K, R
R ~2000 [~ HWW

©
HH—(O—
K,
(H25Q 2)5Q 3120 4220
A. 4
Sol.  Bei,letR. =R

i, = v =kx0,
220+R
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1, = VS R > =kx 9y
5+R
1 5 1
= XT=
220x(5+R)+5R 1 (220+R)x5
1 1
= =
45R +220 5x(220+R)
= R=22Q
Question ID : 4165299714
Option 11D : 41652938317 Option 21D : 41652938316
Option 31D : 41652938315 Option 41D : 41652938314
9. Determine the electric dipole moment of the system of three charges; placed on the vertices of an equilateral

triangle, as shown in the figure :

ot # far M A strae, S v wwarg e & RRE IR T 2, @ ary a1 faegd fega smept sma i |

—2q
M !
+
. i+] . i1

(1) —3q/] ()(q)ﬁ (3) 2q/] 4) q\/z
A. 1
Sol.  ya

P =-2ql/cos 30°j

P=-3 ql}'
Question ID : 4165299700
Option 1 ID : 41652938259 Option 2 1D : 41652938258
Option 31D : 41652938260 Option 41D : 41652938261
10. Two light identical springs of spring constant k are attached horizontally at the two ends of a uniform horizontal

rod AB of length / and mass m. The rod is pivoted at its centre 'O' and can rotate freely in horizontal plane. The
other ends of the two springs are fixed to rigid supports as shown in figure. The rod is gently pushed through a
small angle and released. The frequecy of resulting oscilation is :

SIHM m 9 o8 [ B U Yhdd afisl B8 AB & a1 RRI WR, IR, |1 s f2d 98wy HHIT Bl
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RorepT R fFrdias k 2, st TRl -1 € | B8 o1 s O WR gRIU © 91 I8 &ifcrel F9ddl 3 g0 & ford
WA B | R M AR SAifal & SR RiRl &1 31 ¢ IR R SiIST 11 2 | B &I 86 3 U BIT BIT A
gabel PR Bl A1 Sl B | B8 & YR STefH1 &l 3ghy 8rfl —

A
y
of |1,
B
1 |k 1 2k 1 [6k 1 [3k
“E& @ 2\ () z—\g S ey

A. 3

Sol. 1=1a

2
a2
12 2 )\ 2 0

M7’ —k/? o
o= 0
12 2
ok
= 0=,/—
m
v 1 [6K
= =6 T
2tV m
Question ID : 4165299697
Option 11D : 41652938247 Option 2 ID : 41652938246
Option 3 ID : 41652938249 Option 4 ID : 41652938248
11. A proton and-an o -particle (with their masses in the ratio of 1 : 4 and charges in the ratio of 1 : 2) are

accelerated from rest through a potential difference V. If a uniform magnetic field (B) is set up perpendicular to
their velocities, the ratio of the radii Lo, of'the circular paths described by them will be :

favarR V- Qe UIcH 21 Us o, -1 (R5T7eb ST 1 31U 1 @ 4 TA1 A2 &1 AU 1 : 2 8) Bl ReRraRen
J IRA T & | AR I8 I & T ad U ThAA Frard & (B) R S a1 89 601l & JaTdr gl &

Brotall &1 SIURI 0 1, BT
P o

(1)1:2 2)1: 3 3)1:3 @1: 2
A. 4
mv 4/2mx(qV)
Sol. I=—F=—"—"—
qB qB
m
= roc |—
q
Lo M, e
I, m, q,
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Question ID : 4165299705

Option 1 ID : 41652938278 Option 21D : 41652938281
Option 31D : 41652938280 Option4 1D : 41652938279
12. There is a uniform spherically symmetric surface charge density at a distance R | from the origin. The charge

Sol.

distribution is initially at rest and starts expanding because of mutual repulsion. The figure that represents best
the speed V(R(t)) of the distribution as a function of its instantaneous radius R(t) is :

7 g AR, X R U ThRHI TTeid AT IS ST B & | AR H 19T fIaRo faRm sraven 3 8 ofR I8
AT YfABY0T & BRI JHARYT BRAT YRF Bl & | G T 3716 § I DI 189 faavor a1 i V(R(t)) &
qrepiferd 3o, R(t) & 12T e S<iH Geal & —

V(R(D)) V(R(1)) V(R(1) V(R(1))
\£
(1 (2) 3) 4
R, R(t) R, R(t) R, R(1) R, R(t)

1

Q¢ __ @ .1
4ne, R, 4ne, R 2

vo [ 2101
= 4ne, m| R, R

So v increases and attains a finite value after large time.

l’l’lV2

Question ID : 4165299701

Option 11D : 41652938264
Option 21D : 41652938263
Option 31D : 41652938262
Option4 1D : 41652938265

13.

Sol.

In the figure shown, a circuit contains two identical resistors with resistance R =5 () and an inductance with
L=2mH. Anideal battery of 15V is connected in the circuit. What will be the current through the battery long
after the switch is closed :

o 7 feEry T gRu # 31 99 ufeRie € a1 iR R = 50 B @21 U IR L =2mH €1 15V &1 t&
3SR <) DI URYY H SIreT 1 & | Raa Bl 978 B & o RIS & 916 dexl | YdTiad g1 Rl —

S EL
15\/i SR
R

(1)3A (2)7.5A (3)6A (4)5.5A
3
After long time, the inductor will behave like a wire.
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- 1;_5 - ? —6A
%

Question ID : 4165299706

Option 1 ID : 41652938285 Option 21D : 41652938283
Option 31D : 41652938284 Option4 1D : 41652938282
14. A passenger train of length 60m travels at a speed of 80 km/hr. Another freight train of length 120 m travels at

Sol.

a speed of 30 km/hr. The ratio of times taken by the passenger train to completely cross the freight train when
: (1) they are moving in the same direction, and (i) in the opposite direction is :

T 60m & A1) MY 80 km/hr @1 1A A 71 &1 8 | 120 m o718 B1 IR Tab ATl M8t 30 km/hr A TA R & |
U §HAT BT 31U 1 ATHT TGN Bl ATGHTIS! B IR B H o901 o1q (i) MeAT Qe &1 faem 7 S <& 8 &R (i)
et faxieh faemati # o <& €, 8 —

3 25 5 11
Ok @ (33 “) 5
4

L +1,

v —v (when moving in same direction) and,
1 2

t, =

L+

2 (when moving in opposite direction)
vV, +V,

t, vi+v, 80+30 11

e
t

v,-v, 80-30 5
Question ID : 4165299688
Option 11D : 41652938213 Option 2 1D : 41652938210
Option 31D : 41652938212 Option 41D : 41652938211
15. As shown in the figure, two infinitely long, identical wires are bent by 90° and placed in such a way that the

segments LP and QM are along the x-axis, while segments PS and QN are parallel to the y-axis. [f OP = 0Q
=4 cm, and the magnitude of the magnetic field at O is 10T, and the two wires carry equal currents (see
figure), the magnitude of the current in each wire and the direction of the magnetic field at O will be

(1, =4mx107NA™)

Q1 AT THITg @ AU TRI DT 90° A AISHR FRFTTAR 9 RE T & b I77eb LP d2im QM 917 x-3781 UR & Tl
PS @ QN 9T y-3181 & FHR = | If OP = 0Q =4 cm, O TR w1 &3 &1 /1 10T 8 T21 &4 dRi H aRIeaR
gRT (RATFER) 98 W& 8 1 U% IR ¥ gRT1 BT 41 721 fag O W g1y & ol faen e

(uo = 41IX1077NA72)

S }\ Py
ey
TP PO %
N
(1) 20A, perpendicular out of the page (2) 20A, perpendicular into the page
(3) 40A, perpendicular into the page (4) 40A, perpendicular out of the page
(1) 20A, U5 & ST dTER DI AR (2) 20A, U & TFEA IR DI 3R
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(3) 40A, U1 & TFII 3T DI 3R (4) 40A, UST & A TER DI AR
A. 2

Sol. B=B,+B,

B op, =l
4nd
B=2o —j0*
2nd
-7
o, 20
4x10
.2
i=——=20A
- 10"
Question ID : 4165299704
Option 11D : 41652938275 Option 2 ID: 41652938274
Option 3 ID : 41652938276 Option4 ID : 41652938277
16. A 100V carrier wave is made to vary between 160V and 40V by a modulating signal. What is the modulation
index :
T ATge RITTat & gRT 100 V@l argdh dRa &1 160V 72140V & i aRafiia &= & | Arge adids &I
?
(1)0.3 (2)0.4 (3)0.5 (4)0.6
A. 4

Sol.  V.+V_=160
and, V.-V _=40
= V=100V
= V. =60V

Modulation index = In_3 o6
V. s
Question ID : 4165299713
Option 1 ID : 41652938310 Option 21D : 41652938313
Option 31D : 41652938312 Option4 1D : 41652938311

17. A particle A of mass 'm' and charge 'q' is accelerated by a potential difference of 50V. Another particle B of
mass '4m' and charge 'q' is accelerated by a potential difference of 2500 V. The ratio of de-Broglie wavelengths
}\’A

s 1scloseto :

SH 'm’ TAT AL 'q' B T BT A Bl S0V fawarar & @R &R & | S '4 m' 01 3199 'q' b G BT
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}\'A
B 912500 V & fasary & @RT &vd & | §7 9T &1 d—dT7ehl G & Ui 5 T Wi~ A1 8 —

(1) 10.00 (2)0.07 (3)14.14 (4)4.47
A. 3
Sol. A _h__h
' p /2mqv

(s
Ma 2mg>x50 = /200 =14.41

Ay h
\/2><4m><q><2500

Question ID : 4165299710

Option 11D : 41652938299 Option 2 ID : 41652938300

Option 31D : 41652938301 Option 4 1D : 41652938298

18. Anideal batter of 4V and resistance R are connected in seties in the primary circuit of a potentiometer of length
Im and resistance 5Q) . The value of R, to give a potential difference of 5 mV across 10 cm of potentiometer
wireis :
1 m IR d 50 URY & AYarTd & urerfiie aRkuer § Udh 4 V3l st et a2 Soiishd | UfoRieg R &1 98 94,
S favaad &1 10 cm oF1E R 5 mV o1 faHar=R R 2, grm —

(1)3950 (2) 4950 (3)490Q (4) 4800
A1
Sol.  V,,=5x107
R, =05Q
i=Vas 1024
RAB
YR
|
59
m
A 10 cm B
4
i= ~10
= R+5
R+5=400Q

= R=385Q
Question ID : 4165299702
Option 1 ID : 41652938269 Option 2 1D : 41652938268

Option 31D : 41652938267 Option 41D : 41652938266

19.  Alight wave is incident normally on a glass slab of refractive index 1.5. If4% of light gets reflected and the
amplitude of the electric field of the incident light is 30 V/m, then the amplitude of the electric field for the wave
propogating in the glass medium will be :
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Sol.

3MYAIH 1.5 B Y Bid Bl U] U Fh1eT fhvor if¥reraaq smuferd 81l § | 3 4% warer uRrafid 2 & qen

AT UhTT & deId &= 1 AT 30 V/m 8 A1 $la & A1egH H Fel~ dTell I & [de[ders &1 AT 8 —

(1)10 V/m (2)24 V/m
2
v=— o=
\/8“0, V&t
v g,
= PR
c Vg
I,=—¢E;xv
I, =—¢g,Exc
N [, =—¢,Ef xc
b ¢ E v
L= X =X —
= I, g E ¢
¢ Bl v
0.96=—x—2x—
= v\ El ¢
S TTxE=E;
/0.96
— E2: FXEO
—0.8%(30)
=24V/m

Question ID : 4165299707
Option 1 ID : 41652938286

Option 3 ID : 41652938288
What is the position and nature of image formed by lens combination shown in figure : (f, f, ar focal lengths)

fordy o vt wieltore ) 1 R <81 Rerf a gty &R (F,, £, reer gt )

20.

«—2 cm—>

(3)6 V/m (4)30 V/m

Option 2 1D : 41652938287
Option4 1D : 41652938289

A B

{ ;
S .

20ecm  ifi=+5cm |

(1) 40 cm from point B at right ; real

(3) 70 cm from point B at right ; real
(1) fa5 B 940 cm g1 3R, Ir<ifdsd

==

fr=—5em

(2) 70 cm from point B at left ; virtual

20
4) 3 om from point B at right ; real
(2) 45 B 9 70 cm SR 3R, araifdsd
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Image is real and right of B.

Question ID : 4165299708

Option 1 ID : 41652938290
Option 31D : 41652938292

21.

Sol.

AR JEE Academy
. 20 .
(3) &g B 9§ 70 cm 91 iR, arafdsd (4)1§§B®? cm ST IR, aRAfI®
A. 3
Sol.  ForlensA
.1 _
v (-20)
% Ecm
= 3
Forlens B
u =§—2
3
14
u=—cm
3
11 _
v 14
3
= v=70cm

Option2 ID : 41652938291
Option4 1D : 41652938293

The output of the given logic circuit is :

f& TR AT e 1 i E —

(3) AB+AB (4) AB+AB

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999
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QuestionID : 4165299712
Option 11D : 41652938308
Option 3 1D : 41652938309

Option 21D : 41652938307
Option 41D : 41652938306

22. For the given cyclic process CAB as shown for a gas, the work done is

TP T & forv QU 10 T ushe CAB # fosan 11 &Rf & —

60 C A
5k
4
p(Pa) 3
2k
1t B
12 3 45
V (m3)
(1)307J (2)51 3)11J (4)10J
A. 4
Sol. W =areaunder PV graph
= l x4x5
2
=101J
Question ID : 4165299695
Option 1 ID : 41652938238 Option 2 ID : 41652938240
Option 31D : 41652938241 Option4 1D : 41652938239
23. An ideal gas occupies a volume of 2 m? at a pressure of 3x10° Pa. The energy of the gasis :
3x10° Pa &7 R Teh 37Ta3T I/ 2 m’ fIa Rl 8 | 599 39 1 Sl 21 —
(1) 10%J (2) 9x10°J (3) 6x10*J (4)3 x10%J
A. 2

Sol. U= %nRT for monoatomic gas

3
=5 (PV)

=§><3><106><2
2

=9 x10%J

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999
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Question ID : 4165299696
Option 1 ID : 41652938242
Option 3 ID : 41652938245

Option 2 ID : 41652938244
Option4 1D : 41652938243

24, A travelling harmonic wave is represented by the equation y(x,t) = 10~ sin (50 t + 2x), where x and y are in
meter and t is in seconds. Which of the following is a correct statement about the wave ?

(1) The wave is propagating along the negative x-axis with speed 100 ms™'

(2) The wave is propagating along the negative x-axis with speed 25 ms™

(3) The wave is propagating along the positive x-axis with speed 25 ms™

(4) The wave is propagating along the positive x-axis with speed 100 ms™

U T JATac] AR Dl FHIBRT y(x,t) = 1073 sin (50 t + 2x) 9 Ff0d faean Sidr 2, S8l x aen y #iex § a2t
HHve A B | F1=1 7 9 R & oIy I |1 o 9§ ?

(1) TR 100 ms™ &1 9T H FoTHE X2 § T L8 |

(2) TR 25 ms™ B AT FOTHS x-fEe A T E 2 |

(3) T 25 ms™! & IT A gD x-REMATA L B |

(4) T 100 ms™ & I A gD x-ReM A T W 2 |

A. 2
Sol.  y(x,t)=10"sin(50t+2x)
o 50
V:—:—:25 l’IlS_l
= kK 2

And wave is travelling in —ve x-direction.
Question ID : 4165299698
Option 11D : 41652938253 Option 2 ID : 41652938251

Option 31D : 41652938250 Option4 1D : 41652938252

25. A straight rod of length L extends from x = a to x =L + a. The gravitational force it exerts on a point mass 'm'
at x =0, if the mass per unit length of the rod is A+ Bx?, is given by :
TEE LI UGBS x=adqAd x =L+ a D FF & ¢ | IS 59 B B Ul gpbIs o118 e A + Bx? 8, 11 fag
x = 0 TR Y BY U fdvg SHHE m W, B gRT R THed 1 gl BT —

_ . | _
Gm| A| —— —-BL
(2) L (a a+Lj ]

(1) Gm A(l— .

}+BL
a a+L ]

(3) Gm_A( 1 —l)—BL_ 4) Gm_A( ! —lj+BL_

a+L a a+L a
A. 1
Sol x=0 X=a ax x=L+a
a L
Laa (A +Bx?
dF:—ij( - ) X
" X
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:—Gm{A[l— 1 }LBL}
a a+L

Question ID : 4165299693

Option 1 ID : 41652938231 Option 21D : 41652938233

Option 31D : 41652938232 Option4 1D : 41652938230

26. Two electric bulbs, rated at (25 W, 220 V) and (100 W, 220 V), are connected in series across a 220 V
voltage source. If the 25 W and 100 W bulbs draw powers P and P, respectively, then :
(25 W, 220 V) @211 (100 W, 220 V) 331 & &1 fastell @ gedi @l Ta 220 V & FAd & A1 S0 BH H -1 11
§13f¢ 25 W @ 100 W o ged gRT i1 7T 1fere b1 A shwer: P e P, &, df —

()P, =16W, P, =4W (2) P, =9W, P, = 16W
(3) P, =16W,P,=9W 4) P, =4W, P, = 16W
A. 1
Sol. lZL L
P 25 100
25W 100 W
— A —— AW ——
I
= P=20W
Power o< R
R:Rfiizmw

= P,= 4 W
Question ID : 4165299703

Option 1 1D : 41652938272 Option 2 1D : 41652938270
Option 31D : 41652938271 Option 41D : 41652938273
27. The least count of'the main scale of a screw gauge is | mm. The minimum number of divisions on its circular

scale required to measure 5 pm diameter of a wire is :
Tep YTl & {3 UHT 1 TSI | mm & | 5 LT & TR 1 & 19+ & ol $9a geiid THM IR =T
AT 1 AT BN —
(1) 100 (2) 50 (3) 500 (4) 200
A. 4

Pitch

LC.=
No.of division on circular scale

107
N

= 5x10° =

= N =200
Question ID : 4165299686

Option 11D : 41652938203 Option 21D : 41652938202
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Option 31D : 41652938205 Option4 1D : 41652938204
: : . : .. dR
28. In a meter bridge, the wire of length 1m has a non-uniform cross-section such that, the variation a of'its
1
resistance R with length / is a oc j Two equal resistances are connected as shown in the figure. The
galvanometer has zero deflection when the jockey is at point P. What is the length AP ?
T HIex UG H, I m =18 & AR Bl JFA YT HIC $6 UDR 2 & g9 UfiRig R &1 a=1s [ & 1ol uRaci=
dR dR 1 N N , _ 5
T Eal E“j A e S 2 | R TR FREATgER |1 sRER ufoRiE! & Sirel 191 B | 519 Sitel fIg p ) B
Al ed=riex ¥ 3 faey 2 | oFars AP i er ?
|y
| I
R’ R
G
__I:u_, ]
A B
fe—]—>1¢ 1-1 >
(1)0.25m (2)0.35m (3)0.3m (4)0.2m
A. 1
R _K
Sol. a g

R ~ Iﬂ
{dR_Kl.\ﬁ

= R =2KA/I

R 2Kl
R'Z2K(1-41)
= 2Jl=1

= l=%=0.25M

Question ID : 4165299715

Option 1 ID : 41652938319 Option 2 1D : 41652938321
Option 31D : 41652938320 Option 41D : 41652938318
29. A point source of light, S is placed at a distance L in front of the centre of plane mirror of width d which is

hanging vertically on a wall. Aman walks in front of the mirror along a line parallel to the mirror, at a distance 2L
as shown below. The distance over which the man can see the image of the light source in the mirror is :

IR R HedleR SHI gU ArSTs & T JUU & A1, 39 76 f[ag A L g0 W, UHTe &1 U fog &1 S 3@
BT © | fa@ 3R ST & A 2L §¥1 TR, Udh fdd U1 & AR, Udh Y& H Il 8 | 8 ¥, S8l b afdd
TS I BT UfIfam <@ bl 8, BN —
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- »2L >
d

(1) E (2)2d (3)3d 4)d
A. 3
Sol.

d

d vy

s

A 2L

= y=d

Hence, the distance over which the image can be seenisd +d +d = 3d.
Question ID : 4165299709

Option 1 ID : 41652938294 Option 2 ID : 41652938296

Option 3 1D : 41652938295 Option4 1D : 41652938297

30. In the figure shown, after the switch 'S' is turned from position 'A' to position 'B', the energy dissipated in the
circuit in terms of capacitance 'C' and total charge 'Q'is :

o 4 feary 3 uRuy # 519 R 'S' @1 'A' A 'B' Rerd # o & a1 &1Rar 'C' den §a 3aer 'Q' & w4 H, gRuey

¥ e1f3rd FHoll T AT BT —
A B
+S
| il ==
CT 3C
5Q 3Q° 1Q° 3Q°
(1)8C (2)40 (3)8C (4)8C
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A 4
Sol.  AH=AU
S L O5C oy ey
2 C+3C 8
2
QcC

Question ID : 4165299699
Option 1 ID : 41652938256
Option 31D : 41652938255

Option 2 1D : 41652938254
Option4 1D : 41652938257

19
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