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1.(3)  Assuming image formation by near normal incident rays d,,, = Dreal

Separation between [, and 7,

=21,0=2x0I, ><sin45°:2><(OP—[1P)sin45° :2>{125in45°—%)sin45° :2x£(1—%}in45°

NG

:12><l:3cm
4

2.(9) In frame of train
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A
-
® @

4
V:ﬁx VT :iVT
38, 3

Applying Bermulli’s between points 4 and B

1 - 1 -
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3.(6)
+
E
v f . d
mg

E=Y

d
As oil droplet is in equilibrium
qE:mg:q%:mg:q:m;gd:Ne

v

(where N is the number of excess electron in oil drop)

3
_mgd :Pxinr3><g><d :900><j><n><(8><10_7) x10x0.01

N =6
ev ev 1.6x107" x 200
4.4)
4B,
h,— Mg
Mg =p xvxg

AB,

hy— $ (M-Nm)g

(M —Nm)=pyvg

(M —Nm)g =poe ?0vg......... (ii)
M —hy Ihg

VMC | Paper - 2 | Solutions 2 JEE Advanced



Vidyamandir Classes

5.(2)

Workdone W = Final potential energy of the system
=>W=¢q (v) + mgh

90+a/2
L, ¢ qEp
180 -
mg

Also, g is in equilibrium

qEy _ mg

sin(180 - ) Sm(gmzj

2kp _mgsina,
. 3 /2
(ZZsma / 2) cosa

X

qxkp _ZZsina/megsina
(2/sina/ 2’ 2 cosa/2

= Isin 2 x mg X 2Usin <
2 2

h
= 2mgl?sin? % = 2mgi® x - = mgh
mgl~ sin 5 = 2mg ><21 mg
Substituting back in (i)
w=mgh+ mgh =2mgh

w=2

6.(6)

P, T

If we assume final temperature of both chambers to be same and equal to 300 K (neglecting work done by

gravity on piston)
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_ nR(300) _ nR(300)

Also RA-BA=mg

nRNm[ I }:83

A |4-x 4+x

3{ 2x 2}:1
16 —x

x> +6x-16=0
—-6+36+64 —-6+10

Note: Work done by gravitational force on piston goes into increasing the internal energy of the system. As
AU =nC,AT , the value of C, is required for analysis, which is not given. So, this question may be given as

bonus.

7.(AD)

From geometry, » = Rsin® ....... (1)
h=R—Rcos0

RcosO@=R—-h....... (i1)

From (i) and (ii)

P2 +(R-h)’ =R?
P+ R +h* —2Rh=R>?
2 +h® =2Rh

B ¥+ h?
2h

As h<<r

R
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To calculate apparent depth, we will use formula

Ho By Hy— Ly

vV oou R
4
Where @, =1, 1 =3

u=—H,v=apparent depth

4
14 '3
v 3(-H) R
1 4 -1
v 3H 3R
1 -1 -4
v 3R 3H
1 1 4
or ——=—+4—
v 3R 3H
1o 4
v 3g 3H
1 (0)2H+4g)
v 3gH
v 3gH 3gH
4o+ Hao® 2
ErHae 4g[1+H(’°J
4g

5\
Apparent depth = 3 1+ Ho
4 4g

8.(AD) At pointy,

2
mu

mgsin30=——
g R

2 ke
2

Also by conservation of energy between bottom and topmost point,

Loss of K.E. = Gain in GPE

%m[vg —uz} =mgh

vg —u? =2gh
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R
vg —2gh=u2 =7

The centripetal force required at points x and z will be maximum as velocity a those points will be maximum

9.(ACD) Angular momentum will remain conserved about the pivot.
(£ )i =(L )f

2

mvx = +m(0)x)x

3mvx =l + 3((ox)2

3vx

17 +3x2
For ® to be maximum,

do _ (12 +3x2)(3v)—3vx(6x)

d (P

P +3xt=6x* = X=L

e

L
Xy, =—=

m \/g

3 L
o - V) 3L _\/gv
; [2 3L2J 203 2L
2

10.(AC) Cut off wavelength will change.
Cut off wavelength is inversely proportional to voltage.
Cut off wavelength will reduce to half, as voltage is doubled.
Intensity will decrease, as filament current is decreased

Characteristic wavelength remains the same as it depends only on target metal.

11.(BC) Electrostatic force in vaccum

1 q2
F= -
4me, ) r?

In dielectric liquid of dielectric constant K,

1 q2
F= 1

Electric force between the sphere decreases.
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TcosO u/2:0§a/2:6 T,cos) Ot/2:6§a/2:e
F o i
Tsin® ° F/21 T,sinf
mg mg
. F
Tcos® =mg Tysin@=—
21
T'sin6=F 1, cos©+ Buoyant force =mg
F .
tan0=—.....(1) T, cos® =mg — B.F
mg
F .
tanb=———.......... (i1)

21(p; —pr)ve
From (i) and (ii)
a F
mg 21(ps—p, )
p,vg =21(p, —800)vg
p, =840

12.(ABCD) Givenat =0
u=1m/s

2
Equation of trajectory = y = x?

yl\

\/

At x=0,t=0, v, =0
v, =1m/s particles velocity points in x-direction

On double differentiation of equation (i)
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dVy _ dv

X

——=x—"+
dt dt

y

_ 2
a, =xa,+vy

dx

o

If a, =1m/ s* and particle is at origin

2 2
At x=0,a,=vy =lm/s

If a, =0,a, will always be equal to vf (:lm/sz)

At t=1s, witha, =0

ve=lm/s,v,=v,+at=0+Ixl=1m/s

y

v,=1 m/s

45°

v.=1 m/s

Velocity will make 45° with x axis.

13.(1.05)

BRI =BV =P, =P{7j

4 4
P=P,V =—nR>,V, =—
1 0°"1 3 2 3

V] Y

2

41

n(R-a)’

3 |30 41/10
n=n| S -n( ]
(R—a) R-a
41/10
B JoRty Y 2n(R-a)’
w_Bh-BVy 3 R-a
y—1

B

0

X

R—g 410
R

R_g\ V10 B
R

1o 111
0R 210

11

b))

R

ﬂPo 3nR3[1—[1—£

")
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0 p (Mg L 2la) pgrgra] i 2a
11 10R)| 2 10R 20 R

_ 2
(’oliquid _PO4TCR a

2 21 a ).

21 21
= —Py4nR’a| =2 | =—anpRa®| =
20 R 20

So, total work done in the process = 4R, Ra’ (;—é}

.'.x:£=1.05
20

14.(0.27) Ry =300 +300(0.0004)(100) =312Q

The voltmeter is ideal, so no current flows through it

50 500
v, V= x 60 =2
312+ 60 62

50 100 500

_ - X =
Y T 5004100 60

p

(i) — (i) given

vg —vp =500 11 =500 x 2 :2:0.2688
60 62 60x62 93

15.(1.30) U =%CV2

AU _AC 24V

u ¢ v

11 1

—_—=—t—

c ¢ G
i:L+L:>czlzoopF
C 2000 3000

AC AC, AC,
o2t

¢ ¢ G

a0, B 12002(9“0—%5“0‘6}1200
C* [ (2000)°  (3000) 4 3

:%xlo—ﬁ x1200=5x107

AV _002_ 4103

Vo 5.00
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AU 50107 +2(4x10‘3)=13x10‘3
U

Percentage error = % x100=1.3

16.(0.24) v=4" AV _3Aa
14 a
AP AV AP
B:—:——:—
(_AVJ vV B
%
_Aa_1AP
a 3B

Ay PE _1000x10x5000() 5

= a= N=—"x10"m =imm
3B 3(7O><109) 21 1

17.(55) Flux through coil 1
O = LyJy + M,
(Due to opposite direction of current in coil 1 and 2, flux is additive)\

T
8] :Llﬂ"— d_2
dt dt

A =1g

Flux through coil 2

by = Ly1, + M,
dl dl
82—L2—2+ =1
dt dt
By =1,

Work done by cell against induced emf in inductors

= [(Rdt+ Pydt) = [ Ly1ydl, + M1, + Ly 1,dl, + MIdI,

1 1
=L, [ Ldl, + Ly [ Ldl, + M [d(L,1,) =5L1112S +5L2122S + M, I,
Where [, and I, are steady state currents

P RSPy L B
R 5 R, 10

work:%x10x(12)+%x20(22)+5(1)(2)=55mJ

18.(8.33) —“;—T = kAT; given K =0.001 s~
t
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Rate of heat loss

—dq =ms (—ﬂj = mskAT
dt dt

At steady state,

Boss =P gained
mskAT =14
700(0.05
AT = 14 = ( ) =£:8.33
msk  1(4200)(0.001) 4.2
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