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SCORE JEE (Advanced)
HOME ASSIGNMENT # 02

ELECTROSTATICS

EXERCISE # (O)

1. Ans. (A)
Both cuts equal number of electric lines
2. Ans. (O
b= Q. _ J- pdV  Areaunder p v/s x graph (gj
S S - So 4
3. Ans. (O
4. Ans. (B)
T = PE sinO as magnitude of P and E is constant torque oc sinf
5. Ans. (O
ra
4, O+ | 4nrtdr g4 anat? R
IE-d"=—:>E(4nr2): r " =
S c So
0
—2raR’
~p=Y +Q ﬂaz = Q =27aR’
2e¢, 4dmer
6. Ans.(A)
7. Ans. (O)
8. Ans.(A,B,D)
9. Ans.(A,D)
Sol. It we draw a cuboid Gausian surface of lateral cross section A and height h and width 2x where
x = distance from central line then E will be pointing as shown (by symmetry)
(I) = Eds:zEA: qend . . . .
i c (Flux through lateral surface if E = Electric field at distance x
0
qenclosed: [ (é) (2X) (h) ] P
Yenclosed _ ZAXp (2X)(€)hp _ ZXAp
2EA = - = - [as /h=A]
€0 €0 €9 €0
p
SoE="_X .
€0 front view
_ap A
Force =qE = X >
€9 >
d’x - qp qp —
a2 g, @7 gem
[ qp 1 /9p
0= V=T
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10.

Sol.

11.

12.

13.

14.
15.

Ans. (A, B, C,D)

m
(A) Only equilibrium position changes. Time period remains same T = 271\/; .

1
(B) Ekxz = Esz .. v at mean position is same amplitude will be same.
- . 3mg
(O) In case - 4 Eaquilibrium position X, ="
Ans. (A,B)
¢=E.A

¢, =—ve and ¢  =+ve

q.
Qnet =—
&,

0

$,=0,9, =E0a3,¢3 :ans’ ¢, =0,¢,=0,6,=0

O =¢+¢+¢+¢ +d.+ =2Ed =2Ed =T =g =26 Ed
S
Ans. (A,C,D)
Along X axis, u_=ucos0, a, =—% Along Y axis, u =u sinf a=-g

. . E . 1
Equations of motion along X and Y axes would be x=ucos Ot—;—mtz and y =u sin0t — Egtz

Time of flight remains unchanged as vertical motion is not affected by E . Range of the particle in the

u® sin20

present case is always less than whatever be the value of

T

2usin® 1 ﬁ{Zusin6T<uzsin26
m

E.R=x_._ =ucosO x X
= g 2 g g

Ans. (B,D)

E, = field due to charge on A; E, , = field due to charges on B and C

Ans. (B,C)

Ans. (ACD) =
—Q charge must be induced on the inner surface of the shell.

Hence +2Q charge appears on its outer surface.
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17.

18.

19.

20.

21.

22.

23.
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Ans. (A,C)

K K
Potential inside ?Q (r<R): Potential out side TQ (r>R)

Paragraph for Question 17 to 19
Ans. (C)

a
R

gE =mg, so a=%f:2ma—qE: 2m%—mg=0 m o
Ans. (B) W’ mg
f

Work done by electric field can be calculated by calculating. A
Displacement of charge in the direction of field which is (see figure)

S=(£_1JR /N\\’ N
2 i/ \B \ @=gR

1
mg| Ry /
4 \ .
So work done = qER(g— 1) = 7ng A T

A(—)

;mg + qE :(mR2 +mR? +2mR2)i

RZ

Att=0;gE + f=2ma; mgR + qgER = [,a =1

IR
Ans. (A) 2
After 90° rotation. Using work energy theorem

4 1 11 g R [11grR [T
—mgR+mgR = Z1,0%: . [-— =2 =@ == =22~ [ZZR
7 MR TMER = o O T R T Ven T3P T TR 28 8- A

Paragraph for Question 20 & 21

Ans. (B)
Ry/3

~ m x 0+2m x 5 R
YiT 3m B ﬁ e
Ans. (A) WV
From conservation of momentum along y-direction :
0=mV -2 mv = V=2
Now using energy conservation

2 2 2 v
S G SN 0 O SO0 YU SN N G
dnegR 2 2 4rn g (2R) 241 ¢y mR

V =2v

Paragraph for Question 22 to 24
Ans. (A)

v
__ O, ] A I
3 X

Ans. (C)

T =10} 7T

“FR=Ia

electric
8QRE mR? a

From the equation of translatory motion f =ma = 3. maR = < R
! T

: . 16QE
By solving above equation a = O




JEE-Physics

24.

25.

Sol.

26.
27.

Ans. (C)

o 16QE) C16QE L 16QE 16QE
Fr‘ma‘m(%m “Top  himeN=wmg STg mEpmE S w=go
Ans. (A) > (Q,R) ; B) » (P,S,T) 5 (C) —» (P,Q,T) ; (D) - (P,S)

k k k
v= 2 g X gy
r r r
for by symmetry <~ . is||to the axis < E is L as to the axis.
®; \® ®¢ ‘e

Ans. (A) - (P,Q,T) ; B) > (Q,R,S) ; (C) > (Q,R,S) ; (D) = (R,S)
Ans. (A) > (R) ; (B) > () ; (C) > (P,R,S,T) ; (D) > (S)
Apply Gauss law in all cases

HS
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Sol.

EXERCISE # (S)

Ans. 2

VP=L|: [R2+h2 _h:|;V0: GR

2 g, E
To just reach mgh
gh 2 1.2
=qlV, V] 272 ZGO[R JRE+h? +h]

:%=R+h—\/R2+h2 = +R? + h? =R+g

h? 3h? 4_ /R\Z
2 2 2 _ — — —_ =
=R“+h“=R 4 +Rh = 1 =Rh =h 3R LZ SJ =>m=2

(, R)"
Check dimensionally h = LZ\/gJ >m=2

Ans. 5
» 6 _5-2x dv, 5-2x
F =(1x10°)(5-2x)x10° =5-2x a, = 5 T
0 Kinax
I 2v, dv, = I (5-2x)dx = 5x X2 -0
0 0
Ans. 9
F0r0<x<—dr—E(kdx)x XdF
Ci:'dx ............................
/2 /2 4
15E, (¢ 15E,/*
_ [ E,(15x%dx)x = Bdx - _o[_) _ 15E,
=1, = [E(5¢d)x= 15E, | 22 e
For l<x</ dr, = E, (bx"dx)x = 1, = J'be“*ldx_ Egb wﬁ“*
2 /2 n+2 on+2 i
‘ ‘ 15E,¢* Eob(zmz —1) 2 .4?\ ........ |:;!dX:|
Now According to question T, = 1,= o = migzT a

= 4 =n+2 = n=2 and b=1 Therefore (a+b)*> = (2+1)> =9
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4.

Sol.

Ans. 4
K =10* N/m; m = 5kg
_ kg’
" (0.5)
—qu 1 2 IO4
U, = — 0.1)+—kx
F =04 mg(0.1) 5 )

1
U+k=U+ K, = (kq* (2) =kq*(2.5) + mg(0.1) - Ekxz

1 kq*
—kx? =—— :
> ) +mg(0.1)
9 2

1(102)x( 1 j:(9><10)><q s 45><29=q2
2 100 2 590x10

5%x2
= = 0 =10 =>0=100puC=>ax25=100=> a =4

kP roan
Ans. 3 (=1-2j)

Ans. 4 py (y*+4x?)”
Ans. Voax =20 m/s

k 2 l—i l V2
q r 2r - zm( )

=

mV?2

N | =

kq*
2r
ka? 1 1
= =om{(2vf =5 m (Vo)

Vo = VA2 = (1082) 42 =20 mss.
Ans. 168
Let v, and v, be the speeds of sphere A and B just before collision, then from conservation of energy,

():lmvl2 1+2 +l(2m)vg 142, KQ2Q
2 3) 2 5 2R
2 , KQ* 5, 7 5, KQ?
0=-mv;y +—mv;, ————; —mv; +—mv; = ..(1)
6 5 R 6 5 R
From conservation of angular momentum about any point ‘O’

2 oV 2 of V2 42
—mv,R+—mR"| — |-2mv,R——(Cm)r"| — |.y = s
0=mViR+3 (RJ 2 5( ) [R 1V = g Vo)
. B 25KQ’ 42KQ’
Solving equation (i) and (ii) K = 6TR > K,= CTR

HS
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EMI & AC

EXERCISE # (O)

Ans. (B,C)

1

1
= =2000rad /s
Here JLC \/5 x102 x50%x10°

1
> 0= ﬁ so resonance condition = I= % - 2211/15

-J2=14A

= Reading of ammeter = 1.4A. = Reading of voltmeter=4./2 y = 5.6 V
Ans. (C)

1 2
We have, Z =,|R* + [E] , thus ¢ T,Z =i increases
Ans. (A,C,D)

VE=Vi+V?

V,=V.=V,

2

Vi=vi+(Ve-1,)

PF = Ve
Vc _VL

Ans. (B)

I[=Ie"", t=LR
Ans. (B, D)

Ans. (B)

. . .. . mg/ 1(
The maximum emf will be at mean position of oscillation .. 5 (1-cosa)= EL 3

Ans. (D)

o d9
dt
Ans. (B)

dp_dg_dg
de dt dt

"
, ¢ =Brr’ and = constant so E is constant
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9. Ans. (B,O)

In steady state
P
B
REE F:: ¢ —_—C
:: Vlsrmmal e T ; Bgvlermina
T Bg‘/lerminal = qglx also lBé = F & l = T]
Q
10. Ans. (A)
¢ = nr? [cos ot j + sin ot (—1)].[B,j+B,kl, ¢, = B nr’cos ot, E = (jldt) =B, onr’ sin ot
11. Ans. (D)
12. Ans. (B)
13. Ans. (O)
14. Ans. (D)
di di d .t .
V:2t:>La =2t=2x & _Zt:a =>1i= §:>l—t graph parabola
_1lo_ 1 _ dU_ .di 5 sl
U= 5 Li* = 5 x2x4=4J) and it =Li m =2x 5 xt=t'=1J/s
Paragraph for Question No. 15 to 17 (3 questions)
15. Ans. (O)
16. Ans. (A)
17. Ans. (B)
Paragraph for Question No. 18 to 20
18. Ans. (B)
l E
Att=0 E— I:*:§:5A
B T R, # R, ' R 5
19. Ans. (A)
|
Att=o0 E—/ % I =0
R, R, !
20. Ans. (O)
= _ 25 _
L R, 0= 25 A




24.

25.

26.
27.
28.

Sol.

29.
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Paragraph for Question No. 21 & 22
Ans. (B)
Ans. (C)
Paragraph for Question No. 23 to 25
Ans. (D)
As current is leading the source voltage, so circuit should be capacitive in nature and as phase difference

. T . . .
is not — , it must contain resistor also.

2’
Ans. (A)
- _b_m _E.tf{gLJZE 1 .
Time delay =" "=755=¢=4: " {Ryc) "4~ oC
. vy 100 1
V% 520  R_500 and C- — 200uF
’ R2+(_1]2:>J‘ JRER M= 50x100 "M
o

t
For DC circuit i =ije * and RC = 0.01 sec.
t

Paragraph for Question No.26 & 27 (2 questions)
Ans. (B)
Ans. (B)
Ans. (A)Q,(B)R(C)S

R R 20
(A) ¢ =tan’! [XLJ = tan™! (({)LJ = tan™! (2TCZJ =tan"! (1)

¢ = n/4

4
(B) Tzsz; ;S0T, ~ 28, T, ~ 4s

2n 2n 11
Ad):(A(D)t: (Tl_szt :27’[(2 4)1

A = /2

C) Ap = kA EA EA—
©) A = X_k X—V X=T

/T
V=,— =100 m/s
1)

Ans. (A) QR (B) S, (C)S(D) S

For (A) : emf = E and final current is zero.
For (B) : emf = E and current is increasing.
For (C) : emf = E and final current is E/R.
For (D): emf = E and current is increasing.
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EXERCISE # (S)

1 Ans. 8
L d¢ , . & Kd C
= s E=———=Kra";i=—= =T:B=0=>0=C-KI'=T=—
¢p=B.A; d 3 L R R andatt=T;B=0 %
2
C
q:le=7m =8C
2 Ans. 4
a 4
P:—”;Uoz2 Pdr =129 52

0

3.  Ans. L=10 uH,V =100 pV, M = 5 pH
. Ans. clockwise, BV ,/4R? — v2{2
5.. Ans. 300

1 1
= =
JLC 2x107°

Equation of oscillation of charge on capacitor is q = q cosmt
2

L .
Energy in capacitor = 2q_C and energy in inductor = ELZZ

. . q . 4
: —Li" =———; solving 1 =~ — =300
Given > l 32C,so ving 300 ms = o
ER,
6. Ans.
R R, +R,R,;+R;R,
7. Ans. 125 or 1250

62
Sol. — =160J !
ol 5¢ u (D

9 lev @)
- =

from (1) & (2):
6 160x10°

2 16
= Q=20x10°C

920 el iosuF
16 16 T

8. Ans. 400
. 1 :
From the given data ®L = oC Thus power factor is zero

2

Vv
Power dissipated = e 400W

10
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MAGNETIC EFFECT OF CURRENT

EXERCISE # (O)

1. Ans. (O

2.
Y

L X
3. Ans.(D)
Sol. Imagine 3 loops.

A=A l
BO
B2 +B2 +B? = /3B, towards F

4. Ans. (B)

mr’R

For ring to be in equilibrium, umgr >Q I

5. Ans. (A)
Length PS =2y {r=radius of circular part of loop}
F,,=1/B=i2rB=F

length PQR=21;F, = J2F
6. Ans. (O

F= BIL(—3} + 22)

11
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7. Ans. (B)
Since the projection of AB on CD is the same and both carry the same current so each pair
experiences the same force.

8. Ans.(B)
Since momentum is conserved sor, =r,

9. Ans. (B)

10. Ans.(A)
Y
A
i
L_—
1
|
ej, ”x 2F, cosf
11. Ans.(A)
( iL’B
Torque due to magnetic force | 4T I(1drB)r =—
0 2 A
iL’B : 5iLB
In equilibrium 2 =(kx)xLsin30°0or x = ek /
12. Ans.(A)
Paragraph for question nos. 13 to 15
13. Ans. (D)
Geographical north of earth is south pole of the earth’s magnetism
14. Ans. (D)
2rm
Pitch =V x time to complete one rotation =V, x B
2rm
Period of rotation = — -
gB

15. Ans. (O)
If electron rotates counterclockwise, proton will rotate clockwise if seen from noth pole.
Paragraph for Question No. 16 to 18
16. Ans. (B)

T2KO = K:%:MXB:niAB:Kz250><100><106 x21x1.2x10* x0.23

— -8
5 5 3 =5.2 x10"° Nm/

degree

12



18.

19.

20.

21.

22.

23.
24.
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Ans. (B)
T niABx2 R

0= K ~52x10° =96
Ans. (B)
1= A8 B 3B K'=3K = 6=28°

oK’

Paragraph for Question No. 19 to 21

Ans. (A)

F = [q(82—6j+41€) x 106] x 0.4k

F,=4gx10°[ -6 —87|=1.6

qg=4x 107’
Ans. (B)
Pitch will be around z-axis.

Ans. (C)

z=10(’><4><3><21tﬂ
gB

Ans. (A) > (Q); B) > P); (C) > (S); D) > (R)

([ pwl [, 1
6x] ——2— 1| 2x—
For (A) : L4 ( \/g\J[ 2}

anTJ

I J x 4nx’ HoJ X
= . B= _ o
For(B): J=o o B=— o W5 5

o,
For (C): Hy 271(1.5x)

Ans. (A)—>(P,R), (B)—>(8), (C)—>(P,Q,R), (D)—>(P,R)
Ans. (A) >(PQ); (B) =>(Q); (C) »>(R); (D) —>(PST)

For (A) : V—BZV:i- F:V_BIVXBI
) R ’ R

For (B) : rod is non-conducting so no current

For (C) : No energy dissipated as no resistance

R — Red executes SHM.
F=ilBtoleft = f_ toright

. Ldi ) .
F=1lB, KZBZV => not possible to move with constant v.

For (D) : Energy is dissipated during the motion.
gy P
Rod will stop.
Work done by F is equal to energy dissipated during the motion.

13
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EXERCISE # (S)

1. Ans.0
2.  Ans. B, donotapply force on charge.
tol R
(1) —ﬁ qv, g (iDF, =21IRB F,=21R B, Net force=F +F,=41RBi
3. Ans. 525

For the rod to remain horizontal, T .. =0

2
L L) 3L _ o nil L T
Tair:p[—x—j.v.v—- Tmag_:uXB_Nl[Zj BZ}I_—

FREC VAR NB[LY
4
N
4. Ans.N__ =3mg+gB,2gR
—pV
—mv* =mgR
2 3 mg
2
N=mg+Fm+mv E
R
S. Ans. 062 N<F<0.88N
F =05 N
mg =1
33
N = 4 =1.29 (Fifmg)sin30° & 4 (F+mg)cos30°
(Fm + mg) sin30°=0.75 mg
uN = 0.129

14



