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Units & Dimensions

n a
1. Velocity (v) and acceleration (a) in two systems of units 1 and 2 are related as v, = FV, and a, = m_ln

respectively. Here m and n are constants. The relations for distance and time in two systems respectively

arc:

1 TG 2 Ar3a arel Tl &1 el # a7 (v) Ud @R (a) S v2=%vlqd aﬁimﬂﬂ%ﬁ%%mﬁ

m Ud n ReR&® ¢ | a1 Ml |, 997 v 0 &7 G HHL: B
3 2

n n
(1) _3L1 =L, and —T, =T,
m m

4 2

n n
(2) L, :_2L2 and T, =—T,
m m

2 4

n n
3) L,=—L, and T, :_2T2
m m

2 4

n n
4) —L, =L, and _2T1 =T,
m m

Question ID:101201
Ans. Official Answer NTA (1)

n
Sol. V,=V;X )
m
a
— 1
a,
mn

2 3
Y mt v
Lz_az_A a1m3_Ll 3
mn
[Time] = [v/a]
n
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Circular Motion

2. A ball is spun with angular acceleration o, = 6t> — 2t where t is in second and o is in rads?. At t =0, the
ball has angular velocity of 10 rads™ and angular position of 4 rad. The most appropriate expression for
the angular position of the ball is:
Bl T BT DI @ROT o0 = 61> — 2t F T BRIEAT ST, EH t Adb=s H Td o rads?H 2| I t=0
W, 5 BT BT T 10 rads ' &, 7F oefig Reifd 4 rad W 7 21 g o) St Rafa @ fog waffdes Suygad
D B
(1) %t“—t2 +10t

P

t
2) ———+10t+4
@573

4 3
3 220412
36

3
@) 2t’ —%+5t+4
Question ID:101202
Ans. Official Answer NTA (2)

Sol. J‘lazmzmdm = L:(6t2 —2t)dt

0
0-10=28 -1
o=2-t?+10

jfde:j;(2t3—t2+10)dt

4 .3
o-4=1_L 10t
2 3

4 3
o=1_L 10144
2 3
Work, Power & Energy
3. A block of mass 2 kg moving on a horizontal surface with speed of 4 ms™ enters a rough surface ranging

from x = 0.5 m to x = 1.5 m. The retarding force in this range of rough surface is related to distance by
=—kx where k = 12 Nm™'. The speed of the block as it just crosses the rough surface will be:

2 kg SHM BT BIg Tedl, [T i T W 4 ms™! &1 a1 ¥ Fod gU x=0.5m ¥ x = 1.5 m & el

el QREX qe R T Rl 2 | GREX dd &1 39 G H o 9Tl Hed 91 BT g4 W IR F = —kx g

fefd €, S8l k=12 Nm'§ | I8 Yl S & GREX el DI YR BT 8, Td g9D! ATel BIT:
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(1) zero

(2) 1.5 ms™!
(3) 2.0 ms™!
(4)2.5 ms™!

Question ID:101203

Ans.

Sol.

Official Answer NTA (3)

F=-kx=ma

_ =2—
12 dx

LV vdv = _6J.01,j xdx

2 2
vV —u -6

: =7(1.52 —0.52)

v:i=4

v=2.0ms"!

Rotation

4.

A /34 m long ladder weighing 10 kg leans on a frictionless wall. Its feet rest on the floor 3 m away
from the wall as shonw in the figure. If F and F_ are the reaction forces of the floor and the wall, then
ratio of F_/F, will be: (Use g =10 m/s?)

10 kg ¥R &1 U& [34 m =1 Wil BT guor—=f2d AR W el 2| 39T U (W), TRad R, AR I
3mel QO W RF § 9y AR v § €1 Afe F . ud F_ A eR1Ael Ud daR & ufdfshar o1 €,
F /F &1 3rqurd er: (fean &, g = 10 m/s?)

6
0 NARN]
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3
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3
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Question ID:101204
Ans. Official Answer NTA (3)

s—F,
N
Sm
Sol. 10
I v

T 3m

N
N =100
f=1

Balancing torque about bottommost point of ladder:
100 x 1.5= f x5

f =30=p=30
£ =N +p? =100 +30> = /10900
f,_ 30 3
£ 710900 109
Work, Power & Energy

5. Water falls from a 40 m high dam at the rate of 9 x 10* kg per hour. Fifty percentage of gravitational

potential energy can be converted into electrical energy. Using this hydroelectric energy number of

100 W lamps, that can be lit, is:
(Take g =10 ms?)

40 m 39 I I, g 9 x 10* kg Ufy ©C B &R ¥ AR BT 2| Toad Reafdst $oii &1 gemrd ufderd a4
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faegga o1l uRafid f&ar ST ST © | 39 Selag]d Sl dl SUART &R gU 100 W aTel = ofF STty
ST HHd ©
(Take g = 10 ms2)
(1) 25
(2) 50
(3) 100
(4) 18
Question ID:101205
Ans. Official Answer NTA (2)

dm) hxﬂ

Sol.  Electrical power = (E g 100

4
=210 0x40x - = nx100
0 2

where n =no. of 100 W lamps

n=50
Gravitation
6. Two objects of equal masses placed at certain distance from each other attracts each other with a force

of F. If one-third mass of one object is transferred to the other object, then the new force will be:
A SdM b &l fUUs, T g¥R W HY a9 R W ©, U4 Uh—adr Bl F ddl I AN axd & | AT T
fvs &1 e fEE sovH, T it R AR &) far S a1 =9 9o &1 719 811 ¢

2
M oF

16
@ 5 F

8
3 oF
() F

Question ID:101206
Ans. Official Answer NTA (3)

G 2
Sol. F= r?
r

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixedu.in ; Email : smd@matrixacademy.co.in

Page No. 6




MATRIX Question Paper With Text Solution (Physics)

JEE Main June 2022 | 28 June Shift-2
2m \( 4m
[FIT) som
po_\3 /03 ) 86m 8,

r’ 9 > 9

Fluid mechanics

7.

A water drop of radius 1 um falls in a situation where the effect of buoyant force is negligible. Co-
efficient of viscosity of air is 1.8 x 10 Nsm™ and its density is negligible as compared to that of water
10° gm™. Terminal velocity of the water drop is:

(Take acceleration due to gravity = 10 ms—)

1 um 51 arel g @) U e fodt R aRfSfa § ARl B, <81 Scuetas 9 & 9wra 90 © | a1 &1
AT T 1.8 x 105 Nsm™?2 8 Td gd®! 8cd Ul & &9cd (10° gm®) & |iet § 07 & | a1 @l <
BT AT 9T B

(I TR RO = 10 ms?)

(1) 1454 x 10° ms™!

(2) 118.0 x 10 ms!

(3) 132.6 x 10 ms™!

(4)123.4 % 10°ms™!

Question ID:101207

Ans. Official Answer NTA (4)
Sol. At terminal velocity : Mg =F
4,

pxgnr X g=6mnrv

1000><§(106)><10= 6x1.8x107° x10° xv

v=10’ —t 123.4

3x6x1.8

KTG & Thermodynamics
8. A sample of an ideal gas is taken through the cyclic process ABCA as shown in figure. It absorbs, 40 J

of heat during the part AB, no heat during BC and rejects 60 J of heat during CA. A work of 50 J is done
on the gas during the part BC. The internal energy of the gas at A is 1560 J. The workdone by the gas
during the part CA is:

R % g R, Bl ameel 1 & T BT 9@ Ushd ABCA ¥ IOIRT 9T & | I8 91 AB & SR
40 J AT AT PR 8, BC B IR PIg AT 81 ofcdl Td CA & SR 60 J AT Feah1Rye el ¢ |
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9T BC & SRME, 39 R fhar T aF 50721 AW, 9 &1 3R ol & 719 1560 J 2| 97T CA &
SR 9 gRT fHU T Brd &1 719 81

(1)207]
(2)307
(3)-301
(4)—60J

Question ID:101208

Ans.

Sol.

Official Answer NTA (2)

Q= Qu t Que T Q=40 +0-60=-20

W =W +W, +W_=0-50+W_=W_ -50
In a cyclic process : W =Q
W, —50=-20

W, =30J

net

KTG & Thermodynamics

9.

What will be the effect on the root mean square velocity of oxygen molecules if the temperature is

doubled and oxygen molecule dissociates into atomic oxygen ?

TS 319 & a3 Wred Hol I R &1 JATd TSI, Al ATYHM ST HR AT WY Ue SATeRiTST 319,
URATUERT ARG H oI 81 Sral & af —

(1) The velocity of atomic oxygen remains same

TRATOTART SiTaAIST &1 O FH I8 |

(2) The velocity of atomic oxygen doubles

URATVA RIS BT O SR 81 ST @ |

(3) The velocity of atomic oxygen becomes half

URATOTER RIS T T 37T 81 I 2 |

(4) The velocity of atomic oxygen becomes four times

TRATVEY RIS BT AT IR AT 8T el 2|
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Question ID:101209
Ans. Official Answer NTA (2)

3RT
SOI. VRMS = V
. /3R(2T)
VRMS = M/ 2 = 2VRMS
Electrostatics

10.  Two point charges A and B of magnitude +8 x 10 C and —8 x 10° C respectively are placed at a
distance d apart. The electric field at the middle point O between the charges is 6.4 x 10* NC'. The
distance ‘d’ between the point charges A and B is:

]I favg amder Avd B e amraii 1 giRATor sHer +8 x 10°C ud —8 x 109 C 8, Th—gay I d g R W
2| JMIel & #eg fag O W faz[a &3 &1 719 6.4 x 10*NC '3 | fag e Avd B& §a &1 ¢ *d’ &1 914
&

(1)2.0m

(2)3.0m

3)1.0m

(4)4.0m

Question ID:101210
Ans. Official Answer NTA (2)

A C B
Sol.  q < > < > —q Where q=8 x 107
d/r2 dn2
__2kq
< (d/2)
6.4%10° = 2><9><10((’;2><8><10_6
4
d=3m
Current electricity
I1. Resistance of the wire is measured as 2Q and 3Q at 10°C and 30°C respectively. Temperature co-

efficient of resistance of the material of the wire is:
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10°C g 30°C QA WR fHl aR &1 ufcRie sHHer 2Q Td 3Q 9797 -7 | IR & gared &7 GfoRi d1g I[orid
BT
(1)0.033 °C!
(2)-0.033 °C!
(3)0.011 °C*
(4) 0.055°C!
Question ID:101211
Ans. Official Answer NTA (1)

Sol. R, = Resistance of wire at 0°C
2=R (1 +ax10)
3=R,(1+ax30)

3 1+30a

2 14100
3+3000=2+60

o =0.033°C"!

Magnetism and matter

12.  The space inside a straight current carrying solenoid is filled with a magnetic material having magnetic
susceptibility equal to 1.2 x 1075, What is fractional increase in the magnetic field inside solenoid with
respect to air as medium inside the solenoid ?

Teh ARG TRTATE URATCTHT & HegReIT &l Frabd uarel | wR g1 Sl &, faa! gy gared]
1.2 x 1072 | uRATAST & e R &3 § g3 SJUIID gl BT A R BRM? ST fb gRATfeIdT & 3fa
84T Bl U ATEIH &I AR Ugad PR D Alel H § 2
(1)1.2x 107
2)1.2x 107
(3) 1.8 x107°
(4)2.4 %107
Question ID:101212
Ans. Official Answer NTA (1)

@_ uOni(ur _1)
B p,ni

Sol. =((1+x)-1)=12x10"

Where x = magnetic susceptibility
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Magnetic field and force

13. Two parallel, long wires are kept 0.20 m apart in vacuum, each carrying current of x A in the same
direction. If the force of attraction per meter of each wire is 2 X 10-° N, then the value of x is approximately:
frafd #, a1 o IR IR Th—gaR ¥ 0.20 m &1 g R W gU 2, O A I H x A HM BT ORT
|A e # yarfed 81 W@ 2| I u¥e IR @1 Ui Hiex of|ig W 2 x 10°° N &7 ey def ARG &
BT ©, d X BT Af-he A BN
(hH1
(2)2.4
3)1.4
42

Question ID:101213
Ans. Official Answer NTA (3)

Sol = ol 1 (force per unit length)
' 2nd P £
2 -7 2
2%10° = 4" x107" xx
21x0.2
x=+2=14

Electromagnetic Induction

14. A coil is placed in a time varying magnetic field. If the number of turns in the coil were to be halved and
the radius of wire doubled, the electrical power dissipated due to the current induced in the coil would
be: (Assume the coil to be short circuited.)
e Bl rell e URET g 8 3 < & | AR sl B ORT ) e ol Ud AR o) B B &
= faar A a1 geal § URT o1 & SR gy e wfed e &1 A g
(AT gl W Afdve @ T 7 )
(1) Halved 3reT

(2) Quadrupled AR T[T

(3) The same SSEIE

(4) Doubled QR[AT
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Question ID:101214
Ans. Official Answer NTA (4)

Sol.  Electrical power dissipated = P R R - pL

Where, A = Area of loop
r = radius of wire

d—BxAxE

p=-dt  2,50r72=2p
pL

Electromagnetic waves

15. An EM wave propagating in x-direction has a wavelength of 8 mm. The electric field vibrating y-
direction has maximum magnitude of 60 Vm™. Choose the correct equations for electric and magnetic
fields if the EM wave is propagating in vacuum:
To fagpd g (EM) = ST b x-fawm § =1 %€ 8, & a’reed 8 mm & | fagfa &3 o f y-faem 4 &,
& 3If¥ad RRATT &1 7 60 Vm' & | afe EM @X7 fafd & 9 21 8, 1 fIgd &3 vd gaag & & oy

SUGed FHIHRT G

() E, :6OSin[%xlO3(x—3x108t)}3 Vm™

B, :ZSin{%x103(X—3x108t)}f<T

) E, =605in[%x103(x—3x108t)}3 Vm™

B, =2x10" sin[%xlOS(x—3x108t)}l§T

3) E, =2x107 sin{gx103(x—3x108t)}j Vm™'
B, :6Osin[§x103(x—3x108t)}12T

4) E, =2x107 sin[%x104(x—4x108t)}3 Vm™

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixedu.in ; Email : smd@matrixacademy.co.in

Page No. 12




M ATRIX Question Paper With Text Solution (Physics)
JEE Main June 2022 | 28 June Shift-2

B, = 605in[%x104(x—4x108t)}f< T

Question ID:101215

Ans.

Sol.

Official Answer NTA (2)
21 2n i
= k == = —X103
Wave number n sx10° 4
Boe 2 Q5000 o B,=2x10"T
BO BO

ExB=% = Magnetic field will be in z-direction

Hence, we can write Ey and B as follows:

E, =2x107 sin[2x103(x—3x108t)}3 Vm™'
4

B, = 6Osin{§x103(x—3x108t)}l§T

Wave optics

16.

In young’s double slit experiment performed using a monochromatic light of wavelength A, when a
glass plate (u = 1.5) of thickness xA is introduced in the path of the one of the interfering beams, the
intensity at the position where the central maximum occurred previously remains unchanged. The value
of x will be:

A TR & Yherauil UdbTeT &I SUANT a’d fhY T I & fgahear g (|7 f3R)) T #, 519 xA Aers arel
ol @ @1 ugl (= 1.5) BI B T AfAHRON fHR0T Yo & AT H AT ST 2, A dsd IS Sfal
Ugel 99 &I o, I WM W dgdl $T A Rafia vgdr 8| x & A1 g6

(1H3

2)2

3) 1.5

(4)0.5

Question ID:101216

Ans.

Sol.

Official Answer NTA (2)
By introducing a glass werely shift the interference pattern. there is no change in fringe width.
= If the intensity at the position of central maximum remains unchanged, then the pattern must have

shifted by an integral multiple of fringe width.
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t
Shift = < D(u~1)=n2

t(n—1)=nk
xA(p—1)=nk
n

p—1
Ifn=1 x=

|=

=2n

X =

e
NN DN

Dual nature of radiation and matter

17. Let K, and K, be the maximum kinetic energies of photo-electrons emitted when two monochromatic
beams of wavelength A, and A, respectively are incident on a metallic surface. If A, = 3A, then:
fodl enfoqes et WR, ST6 A, Td A, GRIQE dTel &1 Ueberduil fobRor Yo7 fRd € ot shorer: K| d K, 3rferepeH
A B RIS Sefiell el BIcigeds M It e © | afe A, =34,

K
(1) K1>73

K
) K, <T2

K
3) K, ZTZ
K
() Ky ==

Question ID:101217
Ans. Official Answer NTA (2)

Sol. K,=—-¢

X 33
K, 2¢ K
K =—2-—" K, <—=
1733 IO
Nuclear physics
18. Following statements related to radioactivity are given below:

(A) Radioactivity is a random and spontaneous process and is dependent on physical and chemical

conditions
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(B) The number of un-decayed unclei in the radioactive sample decays exponentially with time
(C) Slope of the graph of log_ (no. of undecayed unclei) Vs. time represents the reciprocal of mean life
time (T)

(D) Product of decay constant (A) and half-life time (T, ) is not constant

1/2

Choose the most appropriate answer from the options given below:
W ey v wemt Afsarafraar 9 I 2
(A) FEIIHIAT Yo ATgfBH Yd W@rHIfad UshA & Sl T HIfde vd 38" uRReIfel iR iR &_ar 2 |

(B) Xfsarafoa T # 1Al Al @ e IHg @ A1 TRETdie N (YaRIURRIel) WY | gedl Wl § |

(C) T &9 log, (3M&TRyd AT 1 AAT) & a1 91 ARG BT ebrd, AR 3YDTeA (T) D GesbH Dl
TR &R & |

(D) & Reriep (L) wd argirgedret (T,,) BT oA ReRr &l &I 2 |
T fay U @i § & Hatugad IR g

(1) (A) and (B) only

adl (A) vd (B)

(2) (B) and (D) only

@dc (B) Td (D)

(3) (B) and (C) only

@adl (B) Td (C)

(4) (C) and (D) only

@adt (C) vd (D)

Question ID:101218

Ans.

Sol.

Official Answer NTA (3)
(A) It does not depend on physical and chemical conditions.
(B)N=Nge™
(C)lInN =N —At
1
ImN=mhN, -~ T—t

mean

T In2
(D) Kx?:}be=ln2= constant

B and C are correct.
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Semiconductor

19. In the given circuit the input voltage V__is shown in figure. The cut-in voltage of p-n junction diode
(D, or D)) is 0.6 V. Which of the following output voltage (V) waveform across the diode is correct?
f&q gu uRuer &1 997 (379e) diees (favwa) V. s 4 yefRia € | p-n ¥ Srits (D, A1 D,) &1 3ideh diecst
0.6 Vel sre & AR R ura frfa (amseye) dleest (V,) & g &9 a1 9% |8l 82

R RQ
Vi (V) A .
/N §06V
| 106 W\ ... /.. t (sec.) V'm(’*D DY/ DA\ Uy
Vo“ 0 "
: ; &
0 N/
Voah : ,
f i vt
@ F
Vot , :
V \ 206V,
® -
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VJL

0

"""" 306V,

@ |$0.6.V:

Question ID:101219

Ans.

Sol.

Official Answer NTA (4)

For half cycle, D, will be reverse biased and for the other half cycle, D, will be reverse biased.

For the diode which is forward biased, it will conduct only when voltage is more than cut-in voltage
(0.6 V).

So the output should look like:

Vi 4

0.6V

0.6V RN W

Communiation system

20.

Amplitude modulated wave is represented by

V= 10[1+0.4 cos (2m x 10%)] cos (21t x 107 t). The total bandwidth of the amplitude modulated wave
is:

JATATH ATGfeTd =T

V= 10[1+0.4 cos (21 x 10%)] cos (27 x 107 t) ERT U & | SR AT TRT Bl qel 98 2rerg bl
A B

(1) 10 kHz

(2) 20 MHz

(3) 20 kHz

(4) 10 MHz

Question ID:101220

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixedu.in ; Email : smd@matrixacademy.co.in

Page No. 17




M ATRIX Question Paper With Text Solution (Physics)
JEE Main June 2022 | 28 June Shift-2

Ans. Official Answer NTA (3)
Sol. o =2mx10*=f =10*

o, =2nx 10" = f =10

Bandwidth = 2w _=2 x 10* Hz = 20 kHz
Measurements and Error

21.  Astudent in the laboratory measures thickness of a wire using screw gauge. The readings are 1.22 mm,

X
1.23 mm, 1.19 mm and 1.20 mm. The percentage error is a% . The value of x is

TRIRTITT H U T4, Bl R & Aiers & Y[ | 71941 8, S9d yredidl &7 99 1.22 mm, 1.23 mm,

X

1.19mm®1.20mm%‘|qf%1¥ra§%wqmlzl% g1 X BT A BT |
Question ID:101221
Ans. Official Answer NTA (150)
Sol.  Thickness =t
1.22+1.23+1.19+1.20
oan = =121 mm
4
At = 0.01+0.02+0.02+0.01 _ 0.015
4
% error =£><100=m><1002i
t 1.21 121
x =150
Semiconductor
22. A zener of breakdown voltage V, = 8 V and maximum zener current, I, = 10 mA is subjected to an

input voltage V. = 10 V with series resistance R = 100 Q. In the given circuit R, represents the variable
load resistance. The ratio of maximum and minimum value of R| is .

T SR, fSRIe! Hoi dieedl V, =8V, Ud Jferdad ok o1 L, = 10 mA 8, 59 I8 e dieest (fawe)
V.= 10 V¥ #ofiag 9ftRer R = 100 Q & wrer Sirer o @ | Ry 7w aRuer # R, aRad=fier @re afik
T TR BR IeT € | R, & 37f&ehad Ud =gad /Il B 3T .

—— AW
R=100 Q

V=10V N Ry
V,=8V
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Question ID:101222
Ans. Official Answer NTA (2)

2V
<«<——> 20mA

AAAAAA S
VYYVVVY 7

R=100 L

ol T v;va "

Yy

\AAAAA

¥
R | gy

20mA =1 +1,
20mA=(1)_+(1)

(1) =10mA

V, =LR,

8=(10mA) x R, = R, =800 Q
20mA=(1) _+(L)
20mA=0+(L,)
V, =LR,

8= (20 mA)R, = R, =400 Q

(R,),.. 800

(RL )min 400

max

Waves Optics

23.  Ina Young’s double slit experiment, an angular width of the fringe is 0.35° on a screen placed at 2 m

away for particular wavelength of 450 nm. The angular width of the fringe, when whole system is

immersed in a medium of refractive index 7/5, is a. The value of o is

I B g fog (]1 3R aret Wt #, 450 nm arelt fa¥re aRreed & fofg, 2 m R 38 8 W U1 et
B! BN drers 0.35°2 | 59 ARYUT {611 BT 7/5 Juaciics dTel ATegH # gaT faar SIar 8 1 et &1 drefi

aﬁ@ééﬁaﬁﬁ%mzﬂﬂm BT |

Question ID:101223
Ans. Official Answer NTA (4)

A
Sol.  Angular fringe width = 6 = 1
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450 nm

0.35°=

(450 nm)xé
0 7

0 5
0.35° 7

(9=0.25°=1—:l
4 o

o=4
Alternating current

24.  Inthe given circuit, the magnitude of V|, and V. are twice that of V.. Given that f= 50 Hz, the inductance

1
of the coil is amH . The value of K is

f&u gu uRuer #, V, wd V& ulErer, V, & giRamr & &1 74 €| faar mr g & £= 50 Hz, $sel &1 IR

1
—mH g | K &1 91 BT |
Kn
VR
—V\N—/
51}
C = Ve
220V, ()
50 Hz
L VL
Question ID:101224
Ans. Official Answer NTA (0)
SOI' VL - IRMS X XLi VC - IRMS x XC VR - IRMS x R
V. =2V, =X =2R = m =2R
Lx2nx50=10
1 1
=——=—m
10t kmn
K=0.01 =0
MATRIX JEE ACADEMY
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Current electricity

a
25. All resistances in figure are 1 € each. The value of current ‘I’ is gA . The value of a is

%ﬁmﬁhwqﬁﬁﬁﬁwﬁmfﬂﬂﬁlg%lw‘l’zﬁrﬂm%A%‘lafﬁrﬂm SR |

3V

Question ID:101225
Ans. Official Answer NTA (8)

——AAA—]
A
Sol. i%f”
Req—l—SQ
8
_ 3 _3.g-2%_2
R, 15 15 5
a=38
Capacitance

26. A capacitor C, of capacitance 5 uF is charged to a potential of 30 V using a battery. The battery is then
removed and the charged capacitor is connected to an uncharged capacitor C, of capacitance 10 uF as

shown in figure. When the switch is closed charge flows between the capacitors. At equilibrium, the
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MATRIX

charge on the capacitor C, is nC.

5 pF 91 arel \erRa C, @l 928 g1 30 V & fawd aeb i fbar Sirar € | g99@ 91 e @ gel fea

ST 8, vd SR werRa C, @1 10 uF eniRar dret fhef srmd iR |emRar & e 2 # <9 SrgaR SireT

ST €1 ofl B d b W, AR D G A9 gared e § | wrerERen H, ey C, iR
nC 3ITIeT BT |

l\

5uF | 10 uF

_@II
ke

Question ID:101226

Ans.

Sol.

Official Answer NTA (100)

SuF == — 10uF SuF =—= C:: 10pF

q,=CV=(5uF)x30V
=150 pC

a

q
When switch is closed, potential on both capacitors will become equal = c C_2
1 2

@_5

4, 10 and q, +q, =150

On solving, q, =50 uC and q, =100 uC

Sound waves

27.

A tunning fork of frequency 340 Hz resonates in the fundamental mode with an air column of length
125 cm in a cylindrical tube closed at one end. When water is slowly poured in it, the minimum height

of water required for observing resonance once again is cm.
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(Velocity of sound in air is 340 ms™)

el IR el H, 340 Hz 3MgRy arel g w@iiRA, 125 cm iRl aiEr™ & A1 JAERYd w0 ¥ 314
FAT & | 99 399 GR—ER I 9RT ST 8, A7 G TS UTK B & fofg, TR BT ATTedd <[ATH SdTs
BT A9 cm BT |

(safy @1 a1t 340 ms' 2 1)

Question ID:101227

Ans.

Sol.

Official Answer NTA (50)
V =pA

340 =340 x A
A=1m=100cm

L=125 _
= em=—

If we fill water, resonance will be observed again for the first time when L'= e

= Minimum height of water = A/2 = 50 cm

Fluid mechanics

28.

A liquid of density 750 kgm™ flows smoothly through a horizontal pipe that tapers in cross-sectional

A
area from A =1.2 x 10?m’ to A, = 71 . The pressure difference between the wide and narrow sections

of the pipe is 4500 Pa. The rate of flow of liquid is x 107m’s™".
750 kgm €T 9Tl BIg &d, T &S Uiy (Fell) H 98 8T 2, @] STuReT &I &l &% d

A L ) ..
Al=1.2x10*2m2®A2=71a"cﬁ;bHs|:ucml EIdT ST Y27 2 | dle Ud | 9N R <ra) § i) &l A

4500 Pa® | g9 & 987 Pl X x 10°m’s ' 2 |

Question ID:101228

Ans.

Sol.

Official Answer NTA (24)

o VZ-

Continuity equation = A v, =A,v,
Av =A2xv,

2Vl =V,
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1 1
Bernoulli's equation P, + ) pv; =P, + EPVﬁ
_ 1 2 2
P -P, = Ep(Vz Vi)

4500 = %x 750(3v;)

v, =2m/s
Rate of flow =A v, = 1.2 x 102 x 2
=24 x102=24 x10° m’/s
=24
Rotation

29. A uniform disc with mass M = 4 kg and radius R = 10 cm is mounted on a fixed horizontal axle as

shown in figure. A block with mass m = 2 kg hangs from a massless cord that is wrapped around the rim
of the disc. During the fall of the block, the cord does not slip and there is no friction at the axle. The
tension in the cord is N. (Take g = 10 ms™)
M =4 kg @ Td R = 10 cm 31 @1 b1 Tddr (8%, fodl aforst g8 w o 3§ <2y srgar oy
21 m =2 kg SI9 BT V& CHT [l TgaRed IR ¥ dcdhl 2, ol {6 f$%6 & 2R R forudl g8 ¢ |
Ted & AR @ AR <R el 8t 2, Td g8 TR IS T T ¥ | ) F o ot A N
BRT | (fam 8 g = 10 ms)

Question ID:101229
Ans. Official Answer NTA (10)
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—a
(o

O

Sol. T
B
la
mg
On block: mg—-T=ma .. (1)
on Disc: T x R = Iec

2
TxR:MR Xoc 2)
2

Using constraint: (a,), = a,
Rec=a
a

From (2): T= o x>
rom (2): 7 R

Ma
T == ...(3)

M
Adding (1) and (3) : M8 = (m+7ja

a= mgl\/[ :§:5
m+w
2

Ma _4><5

From (3): T= B =10N

Kinematics (Motion in a straight line)

30. A car covers AB distance with first one-third at velocity v, ms™, second one-third at v, ms™' and last
one-third at vms™. If v, = 3v,, v, = 2v and v, = 11 ms™' then the average velocity of the car is
_ msh

T BR AB O 07 Bl &, O ugell U faes v, 7 9, gu U foaerd v, 9 ¥, g9 sifom g foerd
S v, T T FRA &1 A v, =3v,,v,=2v, T v, =11 ms"' €| AT BR BT 3T 7T ms~' BT |

? 01 l (%] l U3 ?
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Question ID:101230
Official Answer NTA (18)

Ans.
A B
Sol. "~ s Se y
X X X
Vo, = 3x _ 3x x 66 _18m/s
X X X 6x+3x+2x
11 22 33
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