JEE CHAPTERWISE TEST

JEE MAIN ANSWER KEY & SOLUTIONS

SUBJECT :- PHYSICS

CLASS :- 12" PAPER CODE :- CWT-5
CHAPTER :- ELECTROMAGNETIC INDUCTION
ANSWER KEY
1. (A) 2, (D) 3. (A) 4, (D) 5. (D) 6. (D) 7 (C)
8. (B) 9. (B) 10. (D) 11. (A) 12. (D) 13 (©) 14. (A)
15. (A) 16. (A) 17. (A) 18. (©) 19. (©) 20 (B) 21. 8
22, 58 23. 5 24, 5 25. 2 26. 500 27 83 28 50
29. 5 30. 2
SOLUTIONS
1. (A) 8. (B) 1
Sol. e=—Bol?=—x02x15*x5x1?
2, (D) 2
Sol. Flux linked with the loop will first increase =0.5x 10V
and then decrease as electron pass by. =50 yv
3. (A) 9. (B)
Sol. Vao-5+15+5=Vg Sol. I=1lo(1-€™
VA—VB=—15V,VB—VA=15V IO /L
5=k (1-¢"")
4, (D)
“RUL —13&=1n2:>t=£1n2
2 R
L L -3
L %Rl 300710 0 693=0.15ec
E
< Rz
Sol. . IS
Potential dro — LR, ol 0= e
Rl =1 (1- )
E 12 Here,
Iy :R_:7: lo = VIR = 12/6 = 2A, is the steady-state
2 current through the circuit.
L _400x10~ 3 T=L/R =8.4m/6 = 1.4 ms, is the time constant.
CR,TT 2 02 So,I(t) = 1A = 2(1 — e™1*™) = 1
= 6(1— &) = e-t/1.4m=0.5
L2 E - Rul, = 122 x 6(1 - &% Taking logarithm of both sides,
— 10 -t/1.4m=-0.693 = t = 0.97ms = 1ms
11. (A)
5. (D) ) Sol.  Rate of increment of energy in inductor
Sol. ¢ =10t"-50t+ 250 .
. y =d_u=i(1uzj=ug
90~ o0t _ 50, 290 e dt (2 dt
dt dt Current in the inductor at time tis :
e = —(20t - 50) = —[20 x 3 — 50] . .
= —-10 Volt — : L
° i=ip|l-e * andd—f=l—Oer
6. (D) dl T
Sol. M=k ,LL, , ¢ ot
. . . . du LIO _; T
considering ideal coupling =—0 e (1-€ ")
n A 4 dt T
M=, LL,=""NN,=24rxx10"H du
14 d—=0att=Oandt=oo
t
7. (C) Hence E is best represented by :
Sol. Xc=X_ du
1= WL or = —i dt
we w°L
41 x50x50x10 t—
1
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12 (D) 19. (C)
Sol. Let | = Iy sinwt, ;
oo Sol. =4 |, &
where I =10, ® =100 = R | dt dt
dI
then e=M — | _Ap _ 1 pbra
=lidt=—[Ap+0]=—L=—| B
dt q _[1 R[¢ ] R R b adx
=ML 1 sin ot =1 jbm Mold = Moid log, 22
dt R Jb-a 27x 2nR b-a
=M lpw cosot
2. €max = Ml 20. (B)
51=Mx 10 x 100% o2
M = 5mH Sol.  As power dissipated P =E
= - _(d%
13. (C) Here, e = induced e.m.f. = — m and ¢
Sol. Flux cannot change in a superconduction
loop. =NBA . e=- NA[d—BJ
Ad = 27R* B dt
Initially current was zero, so self flux was Also, we know that R ol
zero. a 12
~. Finally Li = 27R* x B. . & N2AZ? NP
| 27R’xB SR T
L According to the question
r, radius is halved and N, number of turns
14. (A) is quadrupled.
Sol. By Lenz law as induced current is such . P remains the same.
that it always opposes the cause of its
. 21. 8
genration.
Sol. ¢=Bnar? 8=ﬂ= NTrr2d—B
dt dt
15. (A) , i
Sol.  dd=NBA(cos180°—cos0°) = Nnar bon -
(d¢) = 2 NBA 2
Ad 2NBA | =£ and AQ = Iat = N Mol g
e=—= =84V R
dt dt -252 4 -7
AQ —100xmtx(2x1077)" x10" x4mx10"" x10
20
Y =8x10"c=800uC =n=8
Sol. QV because induced electric field so - c= HL=n=
generated is non conservative i.e. :t;E.dI =V. 22. 58
_ ¢
Sol. =
acos(90°-60°)
17. (A) ) o 1073
_ L _ ac0s30°  2x107 xcos~/3/2
Sol. L will decrease as Bi is diamagnetic ~0.058T = 0058 T x 1000 = 58 T
v o
.. I =—— will increase
L 23. 5
Sol. Emf induced between centre and circum
2
18. (©) - Boa , @ — radius
Vo o . .
Sol. lo = R divide the current in L, and L, like . i:i: Bowa? i 0'4X10X(5X10,2)2
stors 1. = 1.2 " R 2R 2x10
resistors = oy T, = 0.5Ax 10=5A
2
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24, 5 27. 83
Sol.  Magnetic field of solenoid, B = w Sol. Pin=240x1.7=168
Magnet flux of coil, ¢ = Ny By A, = N, Pou = 140W
Ko Nl 1y A2 n= Pout :@: 83.3%
‘ P, 168
As ¢ = Miy, so M = ¢_2 =%
1 4
. 28. 50
induced emf, |e| = M—L
i dt sol. »_N
or le| = Ho % Nlé\IZ_AZ x ddi L Ep s
; t3 [, =—xT;=—x2=50 amp
- 4Anx10" " x2000x300 x 1.2x10™ x 4 Np 1
0.30 0.25
= 4.8 x 107 Volt 29 5
=4.8 Sol. ¢ =BAN
=5x10°%x2x 107
25. 2 5107 2> 107 500
di d =5x10" x 1000 x 10
Sol. e=—Ld—i=—La(t2eﬁ‘) =5x107
di 30. 2
S oote -2 =0 Sol.  ¢=6t-5t+1
dt dé
= ==L -12t-5
t =2 second € o
att=0.25sec
26. 5\?0 N 20 le| = (12/4-5) = |3-5| =2
Sol. —=—2= N, =——x5000= 500 i=e/R=2/10=0.2A
Vp Np 2200
3
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