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Capacitance
1. Deterine the charge on the capacitor in the following circuit :
&1 T uRRuer § AERS UR 3173w S B |
AMAM MMM
YYYYyy YYVYYy
6Q 20
— 40 = —
72V = 10 Q:,; 10 uF
(1)200 uC (2) 60 uC (3) 10 uC (4)2 unC
Ans. (1)

sol.  Atsteady state current through capacitor is zero.
V.=V, (Voltage across capacitor)

6Q 2Q

‘VAv‘v‘v"‘v ] Av‘v‘v‘v‘v‘v ] T
72V J— 403 10Q3V,
L v
- 5x72x3 _ 0V
6x9
Q=CV,
=200 puC
Electromagnetic Waves
2. The magnetic field of a plane electromagnetic wave is given by :

B= Eof[cos(kz— ot)+ Bljcos(kz+ ot)]

where By=3x10°Tand B, =2 x 10°T.

The rms value of the force experienced by a stationary charge Q = 10~ C at z= 0 is closest to:
U A fAg]d FHd R a’1 &1 o a3 R 8

1_3=]_30f[c0s(kz—0)t)+Bljcos(kz+ ot)]
TEIB,=3x10° T B, =2%x10°Tg|
U ReR AW Q =10+ C Dl z = 0 IR IWT T 2 | T4 W 1 I A & BT 91 Al+~Tehe A 8T ;

(1)0.6 N (2) 09N (3)3x 102N (4)0.1N
Ans. (1)
sol.  |E, |=CB,

|E, |=CB,

Also El 1lE,
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Fnet :% VE12+E§

4
10 310 %30%10°

J2

B 90x10%x107"°
V2

=0.6N

Rotation

3. A stationary horizontal disc is free to rotate about its axis. When a torque is applied on it, its kinetic energy as
a function of @, where ¢ is the angle by which it has rotated, is given as @2 . If its moment of inertia is I then
the angular acceleration of the disc is:
Teh ReR &ferst f&%p 10l 3fe1 & uRa: g3 & o T 8 | 574 59 UR Ueb el ST ST SiTell 8, <l S¥eb! Tfrot
Sl @ B BT H k2 S SR &, STal @ URYHU B0 § | IS SHBT STScd AT 1 7, AT $HD] DI @R0T BRI

2k k k k
—0 —0 —0 —0
Ok @7 (3) 5 ) 4
Ans. (1)
-
sol. 10
2k0 = Io
2k6
o=—
I
Kinematics
4. The stream of a river is flowing with a speed of 2 km/h. A swimmer can swim at a speed of 4 km/h. What

should be the direction of the swimmer with respect to the flow of the river to cross the river straight?
T 141 1 gRT 2 km/h &1 11T 9 98 81 8 | T k1 4 km/h 1 71T A TR Fhall © | ORTe BT a1 & YR ok B 98
ferem, ROy g8 1< &1 e UR PR A, &1 BRAT?

(1)60° (2)90° (3) 150° (4) 120°
Ans. 4)
sol.  Draw velocity diagram
vl’
_—t
vsr
0] Vso
0
sin@ =t = 1
Sr 2
0 =30°
0=90+6=120°
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COM, Momentum & Collision

1 th
5. Auniform cable of mass ‘M’ and length ‘L’ is placed on a horizontal surface such that its (Hj part is hanging

below the edge of the surface. To lift the hanging part of the cable upto the surface, the work done should be:

1
T ‘M’ TAT TS ‘L B Th ThAHE B U &ifasl Iadd IR 59 d¥e 9! 8 & a1 (Hj TS BT

23T Tl B PR 3 7110 ACHI & | 30 A §U hacl B (23 Pl FATA TP SUR Wia o of foba a1 Bl 8h:
MgL MgL 2MgL
(1) =3 (2)nMeL (3) 4) =
Ans. (3)
M
sol. m,=—
n
-M L —_——
U4 =—X 00—
= xeo |{L/n
w = el
2n
Communication Systems
6. A signal Acos ot is transmitted using v,sin o,t as carrier wave. The correct amplitude modulated (AM)

signal is:

Teh RTTel Acos ot &1 HR AT ORI v, sin @t F b1 S 8 | He 3 Aigferd Ryv=et g
: A . A .
(1) Vosino,t +Esm(oao - ) t+351n(030 +m)t

(2) (v, +A)cosotsin ot

(3) vysinm,t+Acosmt

(4) v, sin[o,(1+0.01A sin wt)t]
Ans. (1)
sol. A =(v,tAcos wt)sin mt

=v, sin(o,t) +%[sin(co0 — o) t+sin(o, + )t]

Rotation
7. The following bodies are made to roll up (without slipping) the same inclined plane from a horizontal plane :

(1) aring of radius R, (ii) a solid cylinder of radius B and (iii) a solid sphere of radius 1

If, in each case, the speed of the center of mass at the bottom of the incline is same, the ratio of the maximum
heights they climb is:
71 TRg¢ U &S F9ad 9 U g 3¢ F9dd IR Jedd gy (famT fihdel) SWR @l &R el 2

(i) =1 R &1 7% ge1g, (ii)%w%wwaﬁvéwaw(iii)%w%aﬂwaﬁﬂW|
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I IS T & ST D Dl T 3] Y FHA & 1 fIg TR a_IR 8, T S g1 FGT T 1fyesaH
S ATS 3l BT AT B :
(1)14:15:20 2)10:15:7 (3)4:3:2 4)2:3:4

Ans. (Bonus)

1
sol. mgh= 5 I o’

12 2
Forring— h, = % (ZE; ) (;)2

Y
g

indrs by~ S ) 2,32
For cylinder —» n, A ©F 4g

7 m(rV)Z
- 2 2
For sphere —» h3=l>< 5 v =lV_

g () 10g
h,:h,:h,
2: E : E
2 10
20:15:14
Current Electricity
8. Awire of resistance R is bent to form a square ABCD as shown in the figure. The effective resistance between

E and C s (E is mid-point of arm CD)
gfcR1e R & U dR Bl R Teb 971 ABCD # #re1 71 & | fa=g E @2 C & g 947el gfaRig bl A1 8 :

(E 4511 CD &1 7e1fd=g ®)
A B
D EC
3 1 7
—R —R —R
O @R 3) g @ 2
Ans. 4)
A R4
‘VAVAV
R4S ERM
sol. 3
DMWY A C
R8T RS
R =%,R2 =R,z +Rpc +R,p + R =%
18,8
R R 7R
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R
“ 64

Errors & Significant Digits

9. In the density measurement of a cube, the mass and edge length are measured as (10.00 +0.10) kg and (0.10
+0.01) m, respectively. The error in the measurement of density is
U GATBR &b D1 Bcd [Tt & o7y, IHDT S TA1 R B arTg, HA: (10.00 + 0.10) kg T2 (0.10
+0.01) m A9 SI1A 8 | Tefcd & /9 Bl Ffe B

(1)0.31 kg/m? (2)0.01 kg/m? (3)0.10 kg/m? (4)0.07 kg/m®
Ans. (Bonus)
_M/V=—2 10,000k / m’
SO]. p (01)3 2 g
dp _ [d_MH_V}
p M V
dp 0.1 0.03

=—— 4+
10000 10 0.1
dp =3100 kg/m?

Magnetic Field & Force

10. Acrectangular coil (Dimension 5 cm x 2.5 cm) with 100 turns, carrying a current of 3 A in the clock-wise
direction, is kept centered at the origin and in the X-Z plane. A magnetic field of 1 T is applied along X-axis. If
the coil is tilted through 45° about Z-axis, then the torque on the coil is
T 100 X dTell STAADBR (5 cm X 2.5 cm) el § 3A &1 9RT TS 0 s &) e § 98 W8 7 | 39 Gsell I
fIg R Bfead B X-Z FAde A @1 TR | 1 T 61 o a3 X-31e1 &) e # 8 | afk et a1 Z—31e & uRa:

45° 3 AR €, 1 59 UR ST gl JATEOT B :
(1)0.55 Nm (2)0.27 Nm (3) 0.42 Nm (4)0.38 Nm
Ans. (2)

sol.  ¢—NMxB
t=(nlA) (B) cos45

17:100><3><5><2.5><10_4><1><L

V2
=0.27 Nm
Fluid Mechanics
11. A simple pendulum oscillating in air has period T. The bob of the pendulum is completely immersed in a non-

1
viscous liquid. The density of the liquid is 16 th ofthe material of the bob. Ifthe bob is inside liquid all the time,

its period of oscillation in this liquid is :
Tdh IR ST ] BaT H 3Maddiel T 8 | 33 QT B TTeld Dl Udb T Nfad od, TG e el & Tcd &l

% 8, H QI BRAK o | AS Qe & FHIA I8 et YUIT: &d H &1 & Al SAD] ATaciehlel B ;

1 1 1 ]
(1)2T\/g (2) 4T\/g (3)4T \/g (4) 2T \/%
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Ans. (2)

|
sol. T=2m /_
et

1 _ / Beir

T g

JNEPU S &}
e =8 1616 g
T_fi6
T 15
Magnetic Field & Force
12. The total number of turns and cross-section area in a solenoid is fixed. However, its length L is varied by

adjusting the separation between windings. The inductance of solenoid will be proportional to
T GRATTDRT H el BRI B1 HAT AT IR &ABe 17 & | fobg s =18 L B 39 BRI & 414 g3
gacThR UREfid BR Fabd & | 3 URHITD] BT TR FHUT BT

(1) 1/L 2)L (3) 1/12 4L
Ans. (1)
sol. B=pni
¢=p,ni(nL) A
N
(inductance) L'=p, n°’LA n= I
, N
L'= HONA (fj
L' i
L
KTG & Thermodynamics
13. For a given gas at 1 atm pressure, rms speed of the molecules is 200 m/s at 127°C. At 2 atm pressure and at

227°C, the rms speed of the molecules will be:

1 atm S971@ T21 127°C A9 WR U &1 g1 399 & 701 T 7 #1ed ol 971 200 m/s 2 | ST 3199 & S7ufaii bl a3
A1 et 97 227°C AT 2 atm S&79 TR 81T

(1) 100v/5m/s (2) 100 m/s (3) 805 m/s (4) 80 m/s
Ans. (1)
sol. VT

A/

VZ TZ

200 _ [400
v, V500
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vV, = zoo\E =100v5m/s

Capacitance
14. A capacitor with capacitance 5 1 F is charged to 5 1 C. If the plates are pulled apart to reduce the capacitance
to 2 pF, how much work is done?

SuF aiRar & e |GeiRa &1 S uC T MIfia fhan Smar 2 | afe Gena @l wicl &1 §R gerax S|l gl
2uF & Q S a1 fan ™1 srf &R

(1)2.55x10°¢] (2)6.25x10°] (3)3.75x10°]J (4)2.16 x 10°J
Ans. (3)

sol. U =

_O6rf11
212 5
W=3.75W

KTG & Thermodynamics

15.  Following figure shows two processes A and B fora gas. If A Q, and A Q,, are the amount of heat absorbed
by the system in two cases, and A U, and A U, are changes in internal energies, respectively, then:
fed 4 o 5 <1 ufshaneti A 9 B &1 Us 1 o ford e g 1 afe A Q, @2 A Q,, 71 ufshamaii & <R anfid
SN AU, T AU, 9 & AaRe Soil & aRad= &, d :

1
i V—

(1) AQ, > AQ;,AU, =AU, (2) AQ, =AQ;;AU, =AU,

(3) AQ, > AQ;,AU, > AU, (4) AQ, <AQ,,AU, <AU,
Ans. (1)
sol. AW, >AW,

AU, =AU,

From first law of thermodynamics,

AQ = AU + AW

AQ, > AQ,
Geometrical Optics
16. A concave mirror for face viewing has focal length 0of 0.4 m. The distance at which you hold the mirror from

your face in order to see your image upright with a magnification of 5 is:

37T BN Bl @ B oI T 0.4 m HId X T fadel SUVT ITANT Hvd 2 | Af 19+ ufafers o1 e iR 5 741
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ST <@ 81 I TUUT BT <BX A G &1 A BT
(1)0.32m (2)0.24 m (3)1.60 m (4)0.16 m
Ans. (1)
Lol
L VTUT 40
V_ s
U
1 1 1
- =
5U U 40
U=-32cm
Gravitation
17. A solid sphere of mass ‘M’ and radius ‘a’ is surrounded by a uniform concentric spherical shell of thickness 2a
and mass 2M. The gravitational field at distance ‘3a’ from the centre will be:
TIAE ‘M’ T F39T ‘2’ &1 U 31N AT Ueh UhaH FHB I ety 3MMaRT, RNTa! diers '2a’ dof g =
PM'2, AfERI2 | = 9 32’ 0 R [ & 81T
: GM 5 2GM 3 GM 4 2GM
( ) 9a2 ( ) 9a2 ( ) 3a2 ( ) 3a2
Ans. (3)
_ GM N 2GM
sol. (Gay  (3a)
p M
3a
Current Electricity
18. Amoving coil galvanometer has resistance 50 Q2 and it indicates full deflection at 4 mA current. A voltmeter is
made using this galvanometer and a 5 k Q resistance. The maximum voltage, that can be measured using this
voltmeter, will be close to:
TP I Holl TR BT UfRIE 500 & 1 I8 4 mA &RT g1 f3ery femar 8 1 39 5 kQ 9feRie &1 Sy
D [P dlecHICY g1 © | 39 dlecHIe A STAHTH ATU T A= aTel dlec ol &I fdedd A9 81T
(H1o0Vv 2)20V 315V @40V
Ans. (2)
sol. V=Ig(R + Rg)
=4 x 1073 [5050]
~20V
Sound Waves
19. The pressure wave, P=0.01sin[ 1000 t — 3x]Nm, corresponds to the sound produced by a vibrating blade

on a day when atmospheric temperature is 0°C. On some other day when temperature is T, the speed of sound
produced by the same blade and at the same frequency is found to be 336 ms™'. Approximate value of T is :
HUF A gl T Uil §RT ST &af & AR G419 a3 &1 w0 2 P = 0.01sin[ 1000 t — 3x]Nm 259 f&=
qRIAvSE B ArgA 0°C © | fohdl oiR a1 Sta arosms T & a1 S ool §IRT 31 Mg iy 9 Sedtfad eafsy a1 iy 336
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ms~ IR ST © | T T ST |19 819 ¢

(1)4°C (2) 12°C (3) 15°C (4)11°C
Ans. (1)
o 1000
sol. = E = Tm /s
Vo T
v _1dr
vV 2T
8x3 1 " dT
3x1000 2 273
_ 273x2x8 _436°C
1000
Atomic Structure
20. Taking the wavelength of first Balmer line in hydrogen spectrum (n= 3 to n=2) as 660 nm, the wavelength of
the 2" Balmer line (n=4ton=2) will be :
S TSRO WACH DI G2 qRR oTe (n = 3 W n = 2) B aee 660 nm, B A1 I IR AT (n=4An =
2) P TR BN ;
(1)889.2 nm (2)488.9 nm (3)388.9nm (4)642.7 nm
Ans. (2)

1 1
sol. K_l =R [? - 3_2} (for first Balmer series)

1 1 1

o = [?‘F} (for second Balmer series)

2
Sk, 122,

36 4x16

_ 5x660x64

o 36x12

=489 nm

COM, Momentum & Collision

21.  Abody of mass 2 kg makes an elastic collision with a second body at rest and continues to move in the original

direction but with one fourth of its original speed. What is the mass of the second body?
% 2 kg S0 & v &7 UoIReT Weee e ReR fiie A 81T § | ugal five = URfAe e # wrefdn vear &
cIfehe IHa! 7T UBt | U DNATS B Il © | SN v &1 g a1 81 ?
(1) 1.5kg (2) 1.8 kg (3)1.0kg (4)1.2kg
Ans. 4)

sol. 2V-= e +m,V, (from momentum conservation) ............ (1)
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Solve equation (1) and (2)

Y (v+Y)
2 4

m, =—kg
KTG & Thermodynamics
22.  AnHClmolecule has rotational, translational and vibrational motions. If the rms velocity of HCI molecules in

its gaseous phase is v, m s its mass and k, is Boltzmann constant, then its temperature will be :
HCI 1] 3 g, AR T H# el 8l @ | afe HCL 99 & 79gaii &1 a¥ 918 9ol 97 v 8, m Sl
S €, T $hT araHi= 81 ¢ (K, : Siefew i i)

mv’ mv’ mv’ mv’
M) 5 @ G ®) 71 Oy
Ans. 4)
I v 3RT
sol. EYE
— 3RT
V=
mN ,
v 3k, T
m
Electrostatics
23. A system of three charges are placed as shown in the figure :
A g el &1 was T for A yeRfa 7|
b e D—
5 6 -
*+q| -q Q
l¢e—d—>

If D>>d, the potential energy of the system is best given by :
i D >> d A1 59 MR &1 i Rt Sl 81

| g e SR P o
D 4ne,| d D? @) 4ne, | d D?

1 __q_2+2qu 1 [ ¢ qQd]
) 4re,| d D ) 4re,| d 2D
Ans. (1)

sol. +qand—qisadipoleso
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2
u=--X9 gy
d
KP  Kaqd
Ve =T
2
Ue_ Kq~ KQ;ld
d D
Magnetic Field & Force
24, A rigid square loop of side ‘a’ and carrying current I, is lying on a horizontal surface near a long current I,

carrying wire in the same plane as shown in figure. The net force on the loop due to the wire will be :

|1/\
I,
Y FNE
< a >

LI 11
(1) Repulsive and equal to “Z;t : (2) Repulsive and equal to uoleE 2

LI
(3) Zero (4) Attractive and equal to “g;r 2

YTl “a’ dTell Ueb §& TIiebR derd, forrd &R 1, 8, Ueb &ferot et Ok R € | g1 el OR eRT | a1el Ueb R
AR @1 8 | IR §RT 9 de1d UR & qel aal BT

|1/\
I,
Y Ala
«— >
- BoliL N
(1) ufds ga p P SRR (2) fdmd® Ta Py @ ST
- KoL,
(3) T (4) JMHYP T . B SRR

Ans. (1)
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| N
1
A 2 5
T~ N
"
sol. ) Al
< > v
a D C

F=1a(B, B,
Magnetic force on AB wire and CD wire cancel each other

B, = “ "L (MF at AD wire)

“0 I
B
2= 4 (MF at BC wire)

F= B L1,
4r

Waves on a String

25. A string is clamped at both the ends and it is vibrating in its 4" harmonic. The equation of the stationary wave
1s Y =0.3 sin (0.157x) cos (200 7t). The length of the string is : (All quantities are in ST units)
T SR & Il RIRI Pl STbs HR W AT & AT I8 AU =gl AATE] § HH PR &1 & | 59 I R Pl
AHEROT 8 Y = 0.3 sin (0.157x) cos (200 7Tt). 39 SN & IHITg B
(¥t iferdt ST w5 # 2 )
(1) 60 m (2)20m (3)40 m (4)80m

Ans. 4)

sol. k=0.157

314 =

20 20
In 4* harmonic
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Semiconductors

26. An NPN transistor is used in common emitter configuration as an amplifier with 1 kQ load resistance. Signal
voltage of 10 mV is applied across the base-emitter. This produces a 3 mA change in the collector current and

15uA change in the base current of the amplifier. The input resistance and voltage gain are :

U%h NPN ZIFReR &1 SHITS IcToid [0 H U Uadd (amplifier) &1 08 STAM &R & | 5949 1 kQ BT1ATS
iR MR [ 10 mV &1 Rive diecst YR @ Scqoid & did | o U HITEd 9RTH 3 mA BT 3R MR &R
H 15pA H1 aRad grdm 8 | Fae ufoRiy qen diecst afdd (gain) & A9 89 ;
(1033 kQ, 1.5  (2)033 kQ,300  (3)0.67 kQ,200  (4)0.67 kQ, 300

Ans. 4)

sol. p= le =200

I,

10x10°°

= Toa1g = 067K

Voltage Gain = B[i" ] =300

1

Dual Nature of Radiation & Matter

27X
-7

27.  Theelectric field of light wave is givenas E =107 cos( —2mx6x10" tj X % . This light falls on a

5x10

12375
A(in A)

metal plate of work function 2eV. The stopping potential of the photoelectrons is : Given, E (ineV)=

THTR & Yo -1 &1 faegd e 1 B,

2 A N o\ [N
ngq _2nX6X10MthE T8 YD U G1] B ©lc WX 3MMUfrd & foaat &1 be 2eV & |

E=10" cos(

5x1

Y1131k Sorde =i & R favd &1 919 819

12375
~ AMinA)

fear g (eV #)

(1)0.48V (2)2.48V 3)0.72V 420V
Ans. (1)
sol. A=5%x10"m

E= 12375 =2475eV
5000

K =E—¢

max

=0.48¢eV

COM, Momentum & Collision
28. A ball is thrown vertically up (taken as + z-axis) from the ground. The correct momentum-height (p-h) diagram
iS.

Q"cﬁﬁ—c{ﬁwaﬁsﬁqmﬁﬁw (AT + z-3187) T2 § Gl STl 8 | SHBT ] Fa—Sd1s (p-h) &= 8rm
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P 2 P 1{\
()5 h (2 () (@) o)
Ans. 4)
sol.  V=,/V)-2gh
Direction of velocity changes at top most point
Fluid Mechanics
29. If ‘M’ is the mass of water that rises in a capillary tube of radius ‘r’, then mass of water which will rise in a
capillary tube of radius “2r’is
i T 'r' 251 Bl BiRNepT Tell H =g §Y U b1 Gedd= ‘M 8 @l 21’ a1 &1 SiRreb1 el H =e arel uT+il &l
SIH BT ;
M
(Hh2M )M 3)4M 4) >
Ans. (1)
sol. hol/r
M o ir*h (Volume of cylinder)
Mot
Wave Optics
30. The figure shows a Young’s double slit experimental setup. It is observed that when a thin transparent sheet of
thickness t and refractive index p is put in front of one of the slits, the central maximum gets shifted by a
distance equal to n fringe widths. If the wavelength of light used is ) , t will be :
oz % v &1 fg3RT v &1 o= fexaran © | 3 i o7 & b 579 U udiell uReef diers t der udd-ie
D f3reetl U 3R & T oI 2, A1 S 13 3Tferdhad 31U+ 2014 ¥ n fihoi—drsTs & fazenfia &1 <mar 2 | afs s«
AN § SYART {3 TR Y191 1 dRIQe ), ® Tl t BT HIH BI :
aI Screen
< 3] E
. 2nDA 5 2DA ; nDA A DA
(T @) a@-y YT @ a@-n
Ans. (Bonus)
so. (u—1)t=nA
nA
t=—0
p—1

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

14



