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Section - A
1. Four identical particles of equal masses 1 kg made to move along the circumference of a circle
of radius 1 m under the action of their own mutual gravitational attraction. The speed of each

particle will be -
U® 1 kg SHHE B IR T BUI, 9P W@ B IRER [Hearbyul & = 1 m B & ue g9 @1 aRkfY

@ 3w T FRA T | YD B B AT BFI—

(1)—“1*;4_2’G (2)JG(1 +242) (3),/%(2& ) @ Jg(uzﬁ)

(1)

F2sin45° V.

F,sin45°

Fy .
v F,C0S455".,
; cmos45°

e

\%
M

= By resolving force F,, we get
= F; + F> cos 45° + F, cos 45°
= F; + 2F, cos 45° = F.

2
F. = centripital force = MV
GMZ 2 2
= RY 2GM° > C0s45°| = M:
Ry (V2R)
GM? 2GM? MV/2
- + - =
2\2R? R
GM . GM )
2y 2=y
4R LR
Ly [GMGH
4R ﬁR
Lyo [GM[1+242
R 4
GM
=V=.% (1 + 2\/_

(given : mass = 1 kg, radius = 1 m)

:>V=E«/G(1+2\F)
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Consider two satellites S; and S, with periods of revolution 1 hr. and 8 hr. respectively revolving
around a planet in circular orbits. The ratio of angular velocity of satellite S; to the angular

velocity of satellite S, is -

T TWE S, AT S, FATHR HE3 H Th UE & aRI MR gRFHHA G IR 8 | AP URFHAU BT HH: 1 HoeT
qT 8 HUC 8| SUUS S; TAT Sy & HIoNF I I UK B —

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

(1)

We know that o = Z_I_—n

given : Ratio of time period

LR

T, 8

1

> WX —

T
LR Y
®, 1
o 8
o, 1

=m0 =8:1

n mole of a perfect gas undergoes a cyclic process ABCA (see figure) consisting of the following
processes -

A—B : Isothermal expansion at temperature T so that the volume is doubled from V; to

V, = 2V; and pressure changes from P; to P,.

B — C : Isobaric compression at pressure P, to initial volume V.

C — A : Isochoric change leading to change of pressure from P, to P;.

Total workdone in the complete cycle ABCA is -

n A1d @ U T Tah apia UhA ABCA (o #) & oraeta = Ushd H | JoRall B |

A—B : T d0 R FFAYR™ GFR d1fds a+ Vi | Vo = 2V &1 IA1 81 S dof &9 Py & P, d& uRadid 8

ST |
B—C : T4 P, R URM® mIds Vy dd AHGTET AT |

C—oA : 99 Imgafie uRads & &R <9 P, 9 Py uRadiad & ar 2|
ol =55 ABCA ¥ gl fbar a1 & 8-
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pPA
A
P1
A
P2 ol B
>\
Vi V=2V
1 1
(1)o (2) nRT|In2 + > (3)nRTIn2 (4) nRT |In2 - >
Sol. (4)
P
A
A
Pi1
4
P2 < <+ B
Vi Vo=ovi Y
A — B = isotheraml process
B — C = isobaric process
C — A = isochoric process
also, V, = 2V,
work done by gas in the complete cycle ABCA is -
= W = Wpg + Wpc + Wca ...(1)

= wca = 0, as isochoric process

—Was = 2P;V; In (%} = 2 nRT In (2)

1
=>Wspc = P2 (V1 = V3) = P2 (Vy - 2Vy) = -P,Vy = -nRT
=Now put the value of was, Wsc and wca in equation, we get
=>w=2nRTIn (2) -nRT +0
nRT [2In (2) - 1]

=W

— W = nRT [In (2) - %]
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MoTionN

Two equal capacitors are first connected in series and then in parallel. The ratio of the
equivalent capacities in the two cases will be -

Q1 A FERAT @ wdueE SoiieH § qen R GHFTR BH H el ofran g1 aF Refoan § ge enlRar @
T BrT—

(1)2: 1 (2)1: 4 (3)4: 1 (4)1:2

(2)

Given that first connection

1
= — =
C12
Second connection
Ciy=C+C=2C
Now, the ratio of equivalent capacities in the two cases will be -

L Cu _C/2_Cy 1
C,, 2C 34 4

I
|
C
A cell E; of emf 6V and internal resistance 2Q is connected with another cell E, of emf 4V and
internal resistance 8Q (as shown in the figure). The potential difference across points X and Y is -

fa @ sa 6V dar 2Q =<IRe URIY & e Ia By 4 4V A a1 90 don 8Q om=<iRe uftRiy
(3 4 <elY o/gER) & o/ ¥l E, & |1 Sirel ol g1 fdg X dan Y & RRi wR fawar<r 8 —

E1 E2
Fb—| |—>0(—| —1Y
6V,2Q 4v,8Q
(1) 3.6V (2)10.0V (3)5.6V (4) 2.0V

(3)
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p E1 X E> Y
[ ——e—— [—o
6V,2Q 4v,8Q

emf of E; = 6v

r1=2§2
emf of E;=4Q
r2=8£2

|vx - vy| = potential difference across points x and y
Eqr=6-4=2V

Rq=2+8=100Q

So, current in the circuit will be

Lp=Ber 122 _goa
R 10

eq
Now, potential difference across points X and Y is
v - vy| = E + iR
= |vx-Vvy| =4+02x8=56V

= |vx-Vvy| =5.6Vv

6. If Y,K and n are the values of Young’s modulus, bulk modulus and modulus of rigidity of any
material respectively. Choose the correct relation for these parameters.
i Y, K dorm n fdl el & e 9 0T, SR YRl ol d1 §edT UNd 8, 94§49 Urard & fofg

| g gy —
Y’I’] 2 3YK 2
(1) o 3Y /m = gy VM
9Kn 2 9Kn 2
3)Y=——N 4)Y= ——N
(3) 3K-n /m (4) 2n+ 3K /m
Sol. (1)
=y = 3k (1 - 20)
1 y
=—|1-—" (1
e 2[ 3kj (1)
=>y=2n(1+o0)
Y
=2 -1 (2
=0 =5 (2)

by comparing equation (1) and (2), we get
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=Y _2-1-Y
n 3k
Y o1 42-Y Y =3-Y
n 3k 3k
3k n 3k n
—k=_"1
9n -3y

Two stars of masses m and 2m at a distance d rotate about their common centre of mass in

free space. The period of revolution is -

Th g 4 d g9 W Rod m den 2m S99 & 11 dR Jad SMaTel H g9a SIS ga0qd &s & uRd: goib

P B | GRPHU BTl BITT—

& 1 [3Gm 1 [&
1)2 2) 1 f 3y 1
(127 \36m @7 ()2, {z6m

(1)

@

L, GmEM) _ 2w 2d

@

d2
5 2
—? = 3(d33m
_ [3Gm
> 0= e
we know that,o = 2 soT = 2n
T ®
2 3
=T "o T=2g .9
3Gm 3Gm
d3
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3Gm

(4) 2n

d3




® ™
M OTI 0 N JEE MAIN 2021 24" Feb. 2021 | Shift 1

8. If the velocity-time graph has the shape AMB, what would be the shape of the corresponding
acceleration-time graph ?

e I — THY Y% P R AMB B | RO — I U6 P ATepia R B —
V

A /B
l \/ =time(t)

M
A A
; Ed
(1) >t (2) >t
A
a
_>
3 2
(3) (4) >t
Sol. (1)
VA
A B
\/ »time(t)
M
a= dv _ slope of (v — t) curve

t
If m = +ve, then equation of straight line is
y=mx+c=>v=mt+c (for MB)
If m =-ve, then equation of straight line is
y =-mx +c=v=-mt+ c(for AM)
If we differentiate equation (1) and (2), we get
amp = tve =m
aam =-ve = -m, so graph of (a-t) will be
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10.

Sol.
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Given below are two statements :

Statement - I: Two photons having equal linear momenta have equal wavelengths.
Statement-II: If the wavelength of photon is decreased, then the momentum and energy of a
photon will also decrease.

In the light of the above statements, choose the correct answer from the options given below.
(1) Statement-I is false but Statement-II is true

(2) Both Statement-I and Statement-II are true

(3) Both Statement-I and Statement-II are false

(4) Statement-I is true but Statement-II is false

W 1 pod Ry U R —

DU — 1 : I X G B T BIEHE B FHH aveed B 8 |

YT — 2 : I BreM P aieed "el & WY a9 Udh BT B a7 91 ol f g e |

SRIF P & G4 4 -1 g MY el § 3 981 S| g |

(1) U I Tod & Afbd ®ae 11 9 B |

(2) ®o= I g1 & I SF 9 B |

(3) @9 I den w11 SF1 TTord § |

(4) B9 I I & oifb pord II TTerd B |

(4)
By theory

A current through a wire depends on time as i = aot + pt?

where aqp = 20 A/sand p = 8 As™. Find the charge crossed through a section of the wire in 15 s.
2

Th IR H ¥ TR & YR G R i = agt + Bt? B AR R Fell B, TT&l ap = 20 A/s @A B = 8 As’
21 15 qPHve § IR & Ud 9F H F ol dTell M99 A1 Hiforg—

(1)2100 C (2)260 C (3)2250 C (4) 11250 C
(4)

given :i = oot + Bt?

a =20 A/s and B = 8As™

t =15 sec

dq __ ¢ 2
we know that, i = —q:>Iidt = jdq
dt 2 0

15 Q
= j(a0t+3t2)dt = jdq
0 0




® ™
M OTI 0 N JEE MAIN 2021 24" Feb. 2021 | Shift 1

t2 t3 15
:>Q= (X,O_+B_
2 "3,

20x15x15 + 8x15x15%x15 _

=>Q-= > 3 0
= Q =11250C
11. match List I with List II
List-I List-II
(a) Isothermal (i) Pressure constant
(b) Isochoric (ii) Temperature constant
(c) Adiabatic (iii) Volume constant
(d) Isobaric (iv) Heat content is constant

Choose the correct answer from the options given below -

A 1 @1 g 113 gaferd s |

T - T -11

(a) wwemdrg (i) froa a9

(b) w& eI (i) fra a9 w®

(c) wars (iii) g emaad w®

(d) FweTdE (iv) SoN7 eraua fFad & 8

I faw Y el & wE IR G-

(1)(a) - (i), (b) = (iv), (c) - (iii), (d) - (V)

(2)(a) - (i), (b) = (iii), (c) = (iv), (d) - (V)

(3)(a) = (), (b) = (iii), (c) = (ii), (d) = (iv)

(4) (a) = (i), (b) - (ii), (c) = (i), (d) - (iv)
Sol. (2)

(@)—(ii), (b)—(iii), (c)—>(iv), (d)—(i),

By theory

In isothermal process, temperature is constant.

In isochoric process, volume is constant.

In adiabatic process, heat content is constant.

In isobaric process, pressure is constant.
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12. In the given figure, the energy levels of hydrogen atom have been shown along with some
transitions marked A,B,C,D and E.
The transitions A,B and C respectively represents -

+eV
L. Continuum °
OeV
n=5 ¢ @ -0.54 eV
n=4 4 -0.85 eV
n=3 v -1.51eV
Bl © D |
n=2 v -3.4eV
A
n=1—Y \ 4 -13.6eV

(1)The series limit of Lyman series, third member of balmer series and second member of
paschen series

(2)The first member of the Lyman series, third member of Balmer series and second member of
paschen series
(3)The ionization potential of hydrogen, second member of Balmer series and third member of
Paschen series

(4) The series limit of Lyman series, second memebr of Balmer series and second member of
Paschen series.

fay g frF A eIESIoE WY & il Wi 2ifhd @B AP A,B,C,D T E & |1 ST Y 7 |
ThH A,B T C Haen: uef¥fd &ed 2|

+eV
L. Continuum ®
OeV
n=5 ¢ ¢ -0.54 eV
n=4 4 -0.85 eV
n=3 v -1.51eV
Bl © [D |
n=2 v -3.4eV
A
n=1—Y A -13.6eV

(1) arzaa oroft &) g A, arR Sl @ I U B gern areed Sl @) fgdi ue i |
(2) AT HON P UUH I DI R SN B ARR U B defT greed S & g ug 9|
(3) BIESIOE & A favd R ot & TR U B dr greed Soft & R U A |
(4) <rzaa Sof & ool AL B IR SN & fEd U @1 den uree 9o & fgd ug 9
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Sol. (1)
A — series limit of lyman.
B — 3" member of Balmer series.
C — 2" member of Paschen series.

13. The focal length f is related to the radius of curvature r of the spherical convex mirror by -

M ST YU P dhell 3T r Db oTr T I qrIfad 8l 2 |

(1) f=r (2)f=-%r (3)f=+%r (4) f = -r
sol. (3)
F C
P ° -—

So, R =f

2
F= +l R

2

14. Moment of inertia (M.1.) of four bodies, having same mass and radius, are reported as -
I, = M.I. of thin circular ring about its diameter,
I, = M.I. of circular disc about an axis perpendicular to disc and going through the centre,
Is = M.I. of solid cylinder about its axis and
I, = M.I. of solid sphere about its diameter.
Then :-

TH S doIl FHM IS & IR Gl & STecd 3mgul 9 UBR @

I, = 4dell JUHR qod P 30 AN & YR SIS MO |

I, = gXIPR Dl BT Fbcll B ofrdad: qAT e A YOI dlel 3T & URe: STscd AT |
I3 = 319 99 &1 S0 318 & URd: STScd e |

I, = 319 7l &1 39 A & URa: STecd 3mgr |

dd -

5
(1)11 =1, =1k< I, (2)11 +I,=1; +§ I4
(3)11 + <, + 14 (4) ILi=hL=1I>14
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Sol. (4)
Given= I; = M.I. of thin circular ring about its diameter
I, = M.I. circular disc about an axis perpendicular to disc and going through the centre.
Is = M.I. of solid cylinder about its axis
I, = M.I. of solid sphere about its diameter

we know that,

I=MR2 I=MR2 I=MR2

1 2/2 _213 >
2 2

I, = = MR

*T 5

SO, I, =1, = I3> 14

XZ

15. The work done by a gas molecule in an isolated system is given by, W = ap?e *T, where x is

the displacement, k is the Boltzmann constant and T is the temperature.a and B are constants.
Then the dimensions of § will be -

v faafa e § v 19 Rl g™ fva T s W= aBZe_u% gR1 faar T & Siel x faRermH, k
Sreche ReRid o T a8 1 o 91 B fudis &, p @1 famr &nfi
(1)[M°LT] (2)[M*LT?] (3)[MLT] (4) [ML*T?]

sol. (3)

XZ

given : work = a.p?.e "
k = boltzmann constant
T = temperature

x = displacement
2

we know that, X = dimensionless
oK.
X’ _ 0y 070
] - v
_ |
0= i
= [K] = [M'L*T?K™]
[T] = [K]

— L2 — -12
= (60 = g = L) = 1T
= o=op’

I o R
SW—[B]—[MLT]
[B] = [MLT?]
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Sol.

17.

Sol.
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If an emitter current is changed by 4mA, the collector current changes by 3.5 mA.The value of B
will be -

afe Uoh Suid gRT 4mA gRT gRafda = ) g 99 9umesd g)1 3.5 mA gr1 uRdfad et 81 p &1 94
BT |

(1)7 (2)0.875 (3)0.5 (4) 3.5

(1)

Given :
Alg = 4 mA
Alc = 3.5 mA

we know that, a = AL

In a Young’s double slit experiment, the width of the one of the slit is three times the other slit.
The amplitude of the light coming from a slit is proportional to the slit-width. Find the ratio of
the maximum to the minimum intensity in the interference pattern.

e 37 fg Ree wam ¥ e Refe @) dies o Ree & 9 A1 81 a9 Ua Relc I N W@ USRI &1 MM
Rete diers & TMu 8| @fdexor ufdwd 3§ ifdamas don KAaH dadisll &1 U S1d it |

(1)4:1 (2)2:1 (3)3:1 4)1:4

(1)

ot
o}

v

<
<«

D
given :w; = 3w




18.

(1)

Assumem; = X, my = 3X
we know that

Imax = (A1 + A5)?, and
Imin = (A1 = Az)?

A RS (2
A, o, (2)

from equation (2) we can say that

A; = Aand A, = 3A

2 2
Now, lmse - (A+3A? _ 16A% _ 4
I.. (A-3AP  4A> 1
I 4
— max = __
I 1

In the given figure, a mass M is attached to a horizontal spring which is fixed on one side to a
rigid support. The spring constant of the spring is k. The mass oscillates on a frictionless surface
with time period T and amplitude A. When the mass is in equilibrium position, as shown in the

figure, another mass m is gently fixed upon it. The new amplitude of oscillation will be -
oy g R 4 M gegd v afcst RuT A o1 g 8, RUT U g3 MER F godl @ el g8 & | YT @l
R foadie k 8| S Udh OYUE a8 TR T SITdddlel dofl A STRITH & A1 Gldd dxdl 8, oid S =T

A SUggAR AREee Refd 3 811 8 99 o S| m 39d $WR W AT SIIAT 8| Tl Bl A1 R

BI—

M

—0000"

k

[I7777777777777777777777

M f M
(1A M+m (2)A M-m

M-m
(3)A’/—M
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M+m

M
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Sol. (1)

Ave—I] M

Before placing

of

V’<_

A

At =0

After placing

We know that O):F andw; = \E A=A
m M

Also, momentum is conserved just before and just after the block of mass (m) is placed
because there is no implusive force. So -
MAw; = (M + m) v’

, MA o ,
vi= "1 vy = Af(x)f
(M+m)

MAo, - A K
(M +m) V(M +m)
K
:MA\EX M+m — A
M+m \l K f

M
(M+m)

:>Af= A
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19. A cube of side ‘a’ has point charges +Q located at each of its vertices except at the origin where
the charge is —-Q. The electric field at the centre of cube is :

'a' Yol 9Tl T B9 & Udd W R g emaw +Q Reyd B g qot faig W -Q maw R & w1 @ aw

W fagd & e

+

2Q
1)_£<
( )3\/§n8032

-

3\/§n8032

Sol. (3)

+2)

—_~
>
>

>

+

—_
>

+2)

+

2)—2

—_— +2
3\/§n8032 )

—_~
>
>

-Q
4
) 3\/§n8032

—_
>

+Y+2)

If only +Q charges are placedat the corners of cube of side a then electric field at the centre of

the cube will be zero.

But in the given condition one (-Q) is placed at one corner of cube so here
E; = Es, E; = Es and Ez = Eg (So it will cancel out each other so electric field at centre is due to

Q4 and Qy.

Here electric field at centre = 2 (E.f.)4

As, |E4| = |E/|

Toll Free : 1800-212-1799

www.motion.ac.in | Email : info@motion.ac.in




20.

Sol.

Sol.
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(E.F)c = _2KQ_ _ 8KQ ko L
[ ﬁan 3a’ 4mg,
2

(E-Fe 3a’ne,

In vector form =E =

-2Q X+Y+2
3a’ne, NE)

Each side of a box made of metal sheet in cubic shape is ‘a’ at room temperature ‘T’, the
coefficient of linear expansion of the metal sheet is ‘a’. The metal sheet is heated uniformly, by
a small temperature AT, so that its new temperature is T+AT. Calculate the increase in the
volume of the metal box-

T M # o1g e A 9 U 9 B UAS Yol HR B a9 T W 'a’ B urgeie & W R S o
g1 urg ¥ P g A AT §RT U GAH w6 F T fBa] S @ dIfd SHHT 71 19 T+AT 8 91| o1 98
S AT H g3 gl Aa BT

(1)% na’oAT (2)4na’aAT (3)3a%aAT (4) 42%aAT
(3)
volume expansion y = 3a
AV
AV AT
v =7
AV = V.yAT
AV = a. 30AT
SECTION-B

A resonance circuit having inductance and resistance 2 x 10™® H and 6.28 Q respectively
oscillates at 10 MHz frequency. The value of quality factor of this resonator is

[ = 3.14]

T SIS aRY H IRGw a1 Ry wHe: 2 x 10 H @ 6.28 Q 2| I8 10 MHz ogfa W ferd 2 |
9 RSP & fARINAT T BT AH BRI —

2000

Given : R =6.28 Q

f =10 MHz

L =2 x 10 Henry

we know that quality factor Q is given by




_ X, _ oL
Q=R TR
also, o = 2xf, so
2nflL

- =

Q R

6 -4
~Q-= 2nx10x10° x2x10 — 2000
6.28
Q = 2000
2. A ball with a speed of 9 m/s collides with another identical ball at rest. After thecollision, the

direction of each ball makes an angle of 30° with the original direction. The ratio of velocities of
the balls after collision is x : y, where X is

9m/sﬁw$w&wﬁa%wﬁ%mwﬁﬂﬁa$wacw<cbml%ﬂcqw?%qwmucqcbfl"c{
@1 faen g1 fem & |1 30° PIV FARH 2| THPR S ULAN TG B I Bl AGU X ¢y © S8l X Bl AN

BT |
Sol. 1
Vi
:: 9m/sec @ m 30°
Rest 30°
V2
Before After

Momentum is conserved just before and just after the collision in both x-y direction.
In y-direction

pi=0
Pf=mx1v1—mx1v2
2 2
Pi = Pr, SO
_mv, _my, _ g
2 2
mv, _ mv, =V,
2 2
h:l
v

N
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3. An audio signal v, = 20sin2x(1500t) amplitude modulates a carrier v =80 sin 2x (100,000t).
The value of percent modulation is .
UH & Adbd vy = 20sin2n(1500t) da8® Hdhd v =80 sin 27 (100,000t) & 1eF A Arsford el 8 |
gfererd Argererd &1 A B |

Sol. 25

Given vy, = 20 sin [100nt+ﬂ

ve = 80 sin {104nt+g}

>

we know that, modulation index = —™

[o

<= 80

> >

from given equations, A, = 20 and

percentage modulation index = ':—m x 100

[

= 20 x 100 = 25%

80
The value of percentage modulation index is
=25

4. The coefficient of static friction between a wooden block of mass 0.5 kg and a vertical rough
wall is 0.2. The magnitude of horizontal force that should be applied on the block to keep it

adhere to the wall will be N.

[g =10 ms™?]

0.5 kg SIHE &1 Uh dAdHel Bl [ehl qfl Sealer TRa AR & #e Wfasd avv qonie 0.2 7| &fds 9o
1 gRAToT g1 Brm? Y Jed W SIRIUT 3’9 W [ehl S1ar 4§ e 2 |

Sol. 25

A

N
X p=0.2

)

N

= N
> N «——N

N

N

l N

N~

N

mg

N
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Sol.

MoTioN

Given : ps = 0.2

m = 0.5 kg
g =10 m/s?
we know that
fs = uN and ...(1)
To keep the block adhere to the wall
hereN =F ..(2)
fs = mg ....(3)
from equation (1), (2), and (3), we get
=>mg = uF
W F=MI_ F_ 0.5x10
u 0.2
F=25N

2
An inclined plane is bent in such a way that the vertical cross-section is given by y = XT where

y is in vertical and x in horizontal direction. If the upper surface of this curved plane is rough
with coefficient of friction up = 0.5, the maximum height in cm at which a stationary block will
not slip downward is cm.

WWW@@WWW%%G&TW@?awy=§m%mw%la€1ym&fa’\fﬁ%

dorr x &ifcrst faen # 81 Ife 39 ahly Il @1 U e GraN 8 1 w9y Yk p = 0.5 § 9 98 Sfdead
Fars, o W o Rer @ifd 1 & iR 7 e, cm grfi—
25

given
X2

Ay

p=0.5
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condition for block will not slip downward

mg sin 6 = umg cos 6
pmgcoso

e

mgsino
=tan 0 =pn
and we know that

=tano = dy
dx
d V=%
:% = u:>§ = 0.5 dy 4x
dx 2
=>x=1,
put x = 1 in equation y = x*/4
=y = %:y: %:y=0.25
y =25¢cm
6. An electromagnetic wave of frequency 5 GHz, is travelling in a medium whose relative electric
permittivity and relative magnetic permeability bothare 2. Its velocity in this medium is
x 107 m/s.
5 GHz 3mgRi &1 Us fagd ey a’v U @iegd d Faikd & et amferd faga fiear den anfare geay
IR Q11 2 B | 39 JIEIH H @1 99 x 107 m/s 8|
Sol. 15
Given : f = 5 GHz
& =2
=2

velocity of wave = v = ..(1)
where, n = Jue and c = speed of light = 3 x 10° m/s

n=+J2x2 =2

put the value of n in we get
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3x108
VvV =

=15 x 10’ m/s

= X x 107 = 15 x 10’
X =15

7. A hydraulic press can lift 100 kg when a mass ‘m’ is placed on the smaller piston. It can lift
kg when the diameter of the larger piston is increased by 4 times and that of the
smaller piston is decreased by 4 times keeping the same mass ‘m’ on the smaller piston.

U ggslfald U9 100 kg ¥R 3T FAdhal € Od Uh SHF m &l B fiRed IR g1 SI1dl 8 | I8
kg YR I3T Fahdl & 99 99 fIed & &9 &1 9TaR 4 A1 & a1 Sy den 8re fiked ) 99 @ 'm!
TgH R BT fed &1 a9 4 W ¥ ge Al 2|

Sol. 25600
Po

l

m

PN
e reaeaa]
Rk

W If_l.fl.

fann,unus,]
Ak A
T o R R R R R R Ty s Py v e e
Ll T T T Tl T I e o e e P P P Pl Pl Pl Pl Pl
T Ty Ty T T T e T T T e T e T T T T T T T LT TN
I g
----------------------

Ry e S R
Ll L L o L Al

Atmospheric pressure Py will be acting on both the limbs of hydraulic lift.
Applying pascal’s law for same liquid level

mg (100)g
) A
:@:(100)93 m _ A

A A 100 A, (1)
1 2 2

=Py + =Py +

2

Diameter of piston on side of 100 kg is increased by 4 times so new area = 16A,
Diameter of piston on side of (m) kg is decreasing
A

A, = L
' 16

(In order to increasing weight lifting capacity, diameter of smaller piston must be reduced)
mg _ M'g 256m _ A

Again, = = =11
A 16A, W A,
16
From equation (1) = 222™ — ™ _ . W’ = 25600 kg
M 100
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8. A common transistor radio set requires 12 V (D.C.) for its operation. The D.C. source is
constructed by using a transformer and a rectifier circuit, which are operated at 220 V (A.C.) on
standard domestic A.C. supply. The number of turns of secondary coil are 24, then the number
of turns of primary are

T WIS giiver et Ae & Feiem & faw 12 V (D.C.) gy gar @ fox urt (D.C.) &=1d @l U
TTEBIAR AT Uah fAed™) iRyl &1 JaNT &)d gY 99911 1 8 | Sl A e¥e A.C. s 220 V (A.C.) W
HIIRA B B | fch gueeh § o)) @ A 24 ¥ a9 mUfie guee § BRI @ A g —
Sol. 440
Given
Primary voltage, V, = 220 V
Secondary voltage, vs = 12V
No. of turns in secondary coil is Ng = 24
no. of turns in primary coil, N, = ?
We know that for a transformer
N,V

—~_P = P
NS VS
o N, = V, x Ng _ 220x24
V, 12
= N, = 440
9. An unpolarized light beam is incident on the polarizer of a polarization experiment and the

intensity of light beam emerging from the analyzer is measured as 100 Lumens. Now, if the
analyzer is rotated around the horizontal axis (direction of light) by 30° in clockwise direction,

the intensity of emerging light will be Lumens.

U Yfdd Uebrer YT Yeb vl YA & gdeb R ATUferd BIcl & AT faveives § fid gsbrer gt @1 faar 100
g A/l Sl B ofg Al fawelve @1 aifcrst ot (weprer @) fawm) & uRa: amrda fawm # 30° &ivr g1 gArn
IR BRI Ca NG I [ - gATE | B |

Sol. 75
Given :Ip = 100 lumens, 6 = 30’
Inet = Ig cOS%0

2
100 x {\Ej _ 100x3

2 4

Inet

Inet = 75 lumens
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10.

Sol.

MoTioN

In connection with the circuit drawn below, the value of current flowing through 2k Q resistor is

x 107 A.
= guifv U gRuer # 2k Q ufeRige § W yarfed gRT &1 7 x 10%A. 2|
1kO
AW
2kQ 5V
|
|I
10V

25

In zener diode there will be o change in current after 5V
zener diode breakdown

_ 5

- 2x10°

=i=25x102A

=i=25x%x10"A

=i
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