DACE

IIT-MEDICAL

Advanced Booklet Solution

Current Electr

icl

1. (D)
R =Ry (1+0AT)

60 =20 1+0.(500—20) |

240/

R =Ry (1+0aAT)
= 25=20(1+L(T—20)
240
= T =80°C

2. (€

At 0°C, R, =400Q, R, =800Q
400800 _ 800

®~400+800 3

JEE Main Exercise

ALt°C.
1 1.1
R, R R
1 1,1
8:(;0(1+ ) 400(1+at) 400(l+4oct)
3 1 1
S (1o t) = (1—at) +—— (1— dat
= 800( Cegt) 200 1m0+ gog (t—4at)
3aeqt:(lt +4(Xt
800 400 800

= Ogq =20
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4.

(D)

» AN AAMY ]
A 40 80 B
o 20 X
5 R 20 + X

For equivalent resistance to be independent of R, it should be a balanced Wheatstone bridge.
20X
= [ j =8x5b

20+ X
= x=20Q)
(A)
A R R B
— ANV
R a R R
A A A
A R R B
- ANAA T m—
| AW —
I|II|I H I

R
S Em—A A AN
A 5R/4 B
. AN, -
R
AW ————————
L 1.1
Rgq B5R R
5R
Reg = —
eq 9
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(A)
20V 20 X 40Q 5V

2Q

ov

Lets take potentia-l of junction to be x.
Applying KCL at the junction,
20—-x 5-x 0-—x

+ + =0
2 4 2
= 40-2x+5-x-2x=0
x=9V
. x—0
Current through the switch = —
=ﬂ=4.5A
2
(D)
v1A 2A
£20 20
20 4 20 Y 4aA 2A
VW ——"\——]
3A 3A 10 o\/ 102 B
Va—3(2)-3-4(1)+2-2(1)=Vg
(A)
Lets take potential of the junction to be x. 10V
Using KCL at the junction, . )
10-x 10-x 10-x 10 3A
n + =9 a—yyN MAN—> .
1 1 1 1ov _ 2Q  6A D
=  x=7V %“
X_4VD =9 = 7-Vp =12 v |
— 1ov
3 10 4
= Vp =-5V 10 Ty 3%
D
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9. (B

E

E
L

0

Current in a resistor flows from high potential to low potential.
So, current in 2R resistance will be from right to left.

10. (B)

ﬁﬁ\ 30

%
|
|

i

At

50
A a0
|

500

=

Sadd]
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11.

12.

1V
10 20
p AN AN i}f
Using KVL,

+2—2i+4—i(1):0
= i=2A

+4-2Xx+1-3x=0
= x=1A

VP+2—|(2):VQ

=2V

(B)
Pa

il -

- 5V
10Q
20 1
P1

2V
Q

a,% 5 2
h n_2 1.1
a7 1 1 1 3"
n rn 21
I he _2g
“n+r, 3
1
. 1
=9 _ 32=iA=o.03A
R+ 10+§
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13. (D)

g BL
Ra Iy e 3Q
i 20
£
I
II
Coao_1.1
B.C.D—_._._
RB RC RD
:3:1:3:1:2:3
6 3 2

= lptlgilgiip=6:1:2:3

14. (B)

15V

Vo -15(4)+1(12) =V,

15.  (C)
30V 0A v 1 30v
¥
50V
-20V
30V A
20Q
10Q
A —
oV o oV
~0-(-20) 30-0
20 R
= R=30Q
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16.

(D)

5

12A
i=ﬁ+ﬁ+ﬁ=12A
15 10 3

Vg =12(4)+24+8(3)+12(2)
=120V
Current through 6Q resistor =3T36(12)=4A

17.  (C)

A

O

I 40 803 162 3203 320

— 40V

e
=

=3+ —+t—+—+—+—
Req (4 8 16 32 32
=3+2=5Q

11111)‘1

i = Current through battery = ? =8A

Website: www.iitianspace.com | assessment.stepapp.in


http://www.iitianspace.com/

1
_ 32
"ttt 1 1|®
4 8 16 32 32
oL
179
h_1/2_1
i 8 16
18.  (A)
1002 502
AMAY AN
;
1 200
T 1oV 100
_‘_ﬁ.v 1OV —+—
&% %
_h i
faT 1 1 1
?1 b g
10_6 10
_10 20 5 _54,,
1 1 1 7
. 7+i
10 20 5
54
i = Seq — 7
R+ 10+@
.
_%_3_o6A
90
19. (D)
Resistance of an ideal voltmeter is infinite.
20. (B)
] ) 0.2
Full scale deflection current = ig = % =0.01A
A S
’ 0.01A =~
A
9.09A
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(D)

For galvanometer, i 0

If deflection becomes (%j th, then current through galvanometer will also become (%j th.

L
poo ;[ 7YY
A
: Ik{:_;./'
E
[
I

I
When K; is closed and K, is open, let current through the galvanometer be i.
Let R be resistance of the galvanometer.

-
220 +R

50
2900 VWWy
R
> (G)
is =

E

|

|

: i
When K, is also closed, current through the galvanometer becomes -

i E ( 5 ]
5 | 9904 2R |\5+R

5+R
> Smer) | o [5)
5(220+R) | 590, 9R [\5+R
5+R
= R=22Q
(D)
V:ig(RG+R)
= 20=i4 (Rg +1680) (i)
= 30=iy (Rg +2930) (i)

Solving Egs. (i) and (ii), we get
Rg =820Q and iy =8 mA
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23.  (B)

i
1GV\< 200
a m \2

/ NS \
ff/ 0 | 4?4’ \\
AMNN—L— ||

Ideal voltmeter has infinite resistance, so current through voltmeter is nearly zero.
Applying KVL in the loop,
+10-20i—-4-10i=0

= 1i=0.2A
24. (A)
2V . 12V g0
=)
—(G)—] A
© CEC g
* . " I
[
[
Applying KVL,
+12—-iR-5i=0
- 12
R+5
N (in:Z: R=10Q
R+5
25. (A)
10
AW
——10V 19% %m
R
@)

Let the resistance of the ammeter be R.
When the switch is open,
10

Reading of ammeter =i = ——
R+2
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When the switch is closed.
10

——1ov mg l2 ?“

26.  (C)

50000
. 220V
$ 2
AN
30000 I\Llr_’/l 60000
1

Rea =7 (12000)=30000

A

Rec = %(12000) —90000Q

. 220
= =0.02A
900 6000x 3000

+
6000 + 3000

Reading voltmeter = (0.0Z)[%)
+

=40V

217. (A)
From the graph,
When G -,V =20V

Potential difference across resistor when G — o

:(_24 ijzo
R+1

= 6R=5R+5
= R=5Q
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28. (B)
For balanced Wheatstone bridge,

6(625)=QS
P_3 (i)

Q 625
After interchanging P and Q, condition for the balanced Wheatstone bridge,

Q(625+51)=PS

P 676 ..
—=— (i)
Q S
From Egs. (i) and (ii), we get
s _676
625 S
= S =4/625+676 =25x26 =650 Q
29. (5
R=P
A
_ p(1+0yAT)/(1+a,AT)
~ A(l+204AT)

R’ :%(1+alAT)(1—oc2AT)

R'=R(1+(ay—0p)AT)
Temperature coefficient of resistance = oy —a,
=6x107° ~1x107° =5x107°

30.  (5)

1002 10Q 1002 1002 10Q2

1002 A 10Q B 10€2
AW RALAAS

A

10Q 1002
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AW
B
B
Req =5
a0
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32, (9)

: 5V
-5y 20 10V
AW " |= oV
300
L —15V
oV 10V
5V v 5V
oV ) '“’q ovo—e1| 5V
k i oy
oV :I
5V
A 5V
Lets take Vo =0V
. 10—(-5
i = 10-(-5) —75A
2
10—-(-15) 5
30 6
15
h_2_ 9
i, O
6
3. (5)
30« 9Q
AAAA ARAA
T
ale §351 o2
90 I 3Q
AN WA
=X
g N oV

Due to cross-symmetry, current through both 3 Q resistances will be same. So, potential difference
across both 3 Q resistances will be also same.
Applying KCL at junction C,
e-x 0-x (e—x)—x
+ +

=0
3 9 3
= 3&-3Xx—X+3e-6x=0
3e
= X=—
5
I_S—X 8_(8_)()—&4_&—3
3 9 15 15 5
R,===5Q
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4. (1)

Lets take number of cells wrongly connected in the box to be n.
Equivalent emf of the box =(12—n)e—ne=(12—2n)e

R
ANV,
1 3A
Box II II
£ £
12—-2n 2
3:( Je+2e (i)
R
R
ANAAAA,
r 2A
| |
Box =| =|
3 £
12-2n)e—-2
o (1272n)e=2s (i)
R
Solving Egs. (i) and (ii), we get
n=1
35.  (6)
40Q
s
Ny
500
A 1000
é 3
oV
||
|I

Current through galvanometer = >0 x(15mA)
50+40
= 2 mA
3
. 50 .
Current sensitivity = e = 6 div/mA
3
i 2
- 1000 +(4ox50j
9 40+50
=158x10° A
=15mA
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36.

37.

38.

39.

(2)

104 2002 180
N ——(G— W

T
o
o
-

m

9.54
For half scale deflection, current through the galvanometer =0.5 A
VA —Vg =0.5(20+118) =9.5(S)
= S=2Q

(30)

. B, iy
0,34 094 =

AN -
150 X

Vo —Vg =20(0.3)=x(15) = x=04A
X+y+03=09 = y=02A

()

10Q Ve
—MMW—> AV —C(A)
19, 9@ (19 ) | =

20 | 20 XJA

X )

O

200

Using KVL in the loop,
-9 E—x -1-1 E—x +20x=0
20 20
= x=0.35A
Reading of voltmeter = = x(20)=0.35x20=7V

(6600)
E— —12V AN ——
2£1§ 40 § (519] §
') 0.54
\A—
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40.

12 4
4 6 _44
Seq 1 1—?V
7+7
4 6
1 11
- =4+
Teq 4 6
= req—%ﬂ
44
E— —_:€U
E£1§ C g%ﬂ
< 0.0A
'u’ﬂ‘,x' -

Applying KVL in the loop,

+4—54—E—2(0.5)—%(0.5)=0

= E=6.6V =6600mV

(80)

f
Ry

120V 200
1

il
0.5(R +R,)=60
R +R, =120Q2 (1)
= 120 =0.
R+ R, + R +20
= R +R,+R;=220 ..(iii)
Solving Eqgs. (i), (ii) and (iii), we get
R2 :8OQ

U

uJ
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41.

42.

43.

©)
Let balance length be | and unknown resistance be R.
For null point,

2(100—1)=R(1) (1)
When 2Q and R are interchanged, balance point shifts by 20 cm.
So, for null point,
R(100—(1+20))=2(1+20)
= R(80-1)=2(1+20) (i)
Solving Egs. (i) and (ii), we get
| =40cm and R=3Q

®3)

10V 10 ,

—] A

=0

A -—CE;:} ¢ r [=]
i
- 2Q sy
Applying KVL,
—i1+10-2i+5-iRgc =0
. 15
= i=
3+Rpc
= i=25A
95— 15
3+Rgc
= RBC = 3Q
0.2)
Current in the primary circuit = =0.1A
10+20
Potential drop across the potentiometer wire
=0.1x20=2V

x =potential gradient = % =0.2V/m=0.2mV/mm

For balance point,
V =xl

AV = XAl = (o.zm—vj(l mm) = 0.2 mV
mm
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1. (A)

In electric circuit ammeter is connected in series with resistance and voltmeter parallel with the net

resistance.

In ohm’s law, we check V = IR by varying net resistance of the circuit.
2. (B)

(b) Resistance between P and Q

x>
- rH‘— r) 2 6 —jir
£ I T
r+—r

Resistance between Q and R

L e
r %. 378 B
Ior ==llt+)=5—7—=-1
QR
2 R At T
2 3
Resistance between P and R
T §r
SN s 3 2.3
r"R—EII(z”] T
3 2

Hence, it is clear that r,, is maximum.

(©) o
(e) As 200V battery is charging . 220
S0, 220 =200+ 7.1 200V, -ﬁﬁr
i=204
So, 20 x R =220V
=R=115 TTEET
R

(©)

100 90  R+r_10 05 10
(©) R+t R _ R 9 = R 9
05 1
=R "9 - k=450
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(D)

60 “ )
'\ A
{Lead) Bulb
)
I
I I
120¥

Power of bulb = 60 W (given)

V2
Resistance of bulb = % = 24002 [ P ]

Power of heater = 240W (given)

Resistance of heater = M =600
240 :

Voltage across bulb before heater is switched on,

240
v =222 ,120=117.73 volt
L= 246 v

Voltage across bulb after heater is switched on,

YV, = %‘%XIZO =106.66 volt

Hence decrease in voltage
V, = V,=117.073 - 106.66 = 10.04 Volt (approximatcly)

(€)

(e} Total power consumed by electrical appliances in the
building, P, = 25000

Watt = Volt = ampere

= 2500=F=] =2M0=2201

= I=@=ll.36 = 124
220

(Minimum capacity of main fusa)

©)
_ Power 100 )
{e) Current in each bulb = Vﬂ—ltage =S '[l.-ﬂF:r_A

Cumment through ammeter =045 3 =135 A
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10.

(B)
: £ VA \4
V= IR =(neAd — = =

Here V = potential difference

| = length of wire

n = no. of electrons per unit volume of conductor.
e = no. of electrons

Placing the value of above parameters we get resistivity
5

=8><1028><1,6>-<10“'9><2.5><10"1 x0.1
©)
(©) i=nedV,and Vy = \rE-.'. (Given)

P = 1.6%107°Qm

or, iccJE of, it x Eor, it « ¥

Hence graph (c) correctly dipicts the V-7 graph for a wire made
of such type of material.

(A)
(@) FromKVL,-6+3[ +1(I -1)=0
\Y 1
5P €
Iy
I,-1
C ) ‘) 1 el
102
0 . Q 3Q
6=31+1 -L; 4l -L=6 D)
—9+2L - (I, ~L)*3L=0
-1, +6L=9 (i)
On solving (i) and (ii)
I, =0.13A

Direction Q to P, since I, > L,
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11.

12.

13.

14.

©), : ]

N \Y x[ R ]__ Y%
« R+ Rr R+r,) R+2r

R+r
3 VIR
So, P =R = —
(R +2r)°
forH ., P is maximum
dp . R= 21)? —2(R+2r).2r 6
dr (R+ 2r)

=>R+2HR+2r~-4r=0

R R R
=Sr=——0rr=— =r=— 50,f=—
2 2 2 2

(A)
Given R, =100Q,r'=r/2,R, ="

Resistivity of wire, R :%I .~ Areax lenght = volume

Hence, R = i\—\z/

Since, p — constant, V — constant

Roci OR Roci “A=nmr?
A? r

R, 16 = R, =16x100 =1600C2, Resistance of new wire.

1

(A)
(a) Tn steady state, flow fo current through capacitor will be
zero. E .
Current through the circuit, — [t A——
E . 1L £,
7e= |
r rz ¢

Potential difference lhrough capacilor

2. E
VC_C E—ir=E- L"Her

I

0=

r+r2

(B)
The potential difference in each loop is zero.
..No current will flow or current in each resistance is zero
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15. (D)

{d) There is no change in null

point, if the cell and the

galvanometer are exchanged i a

balanced wheatstone bridge.

On balancing condition -R—' = ﬁ
R, R,

After exchange

On balancing condition

5. o0
R’} R4

-

16.  (A)

(a) Current will follow the path ACCCCB so we will get our
final circuit as shown below

VAV Y Y

R
R
R R R
C P G GO
AW—R C R A X
4 4
SR R RS = Ry = 2R
—AA “ | VA ———nAN—t
oy N SR R A G
17.  (B)
(b) Using Kirchhoff's law at P we get
L = = 12V
\% 12+V 13+V. 0=0 % 10 U
N
[Let potential at P, Q, U = 0 o —F P
and atR = V)] 1
R Q
= 1+X+X=£+H+2 VooQ 0

1 210 1 2 10
B (- 7 S . o V[ﬁ)g_?

10 2 10)" 2
= v=37X10 370 11 s6volt
16x2 32
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8. (A) }
(a) Rate of heat ie., Power developed in the wire

-
S P
R
L L
Resistance of the wire of length, L R, = P p—2
A v g

2
Power, H =—
R

Resistance of the wire when length is halved ie., Li2

L
Ry = 2 __ oL _R
n(2r)? n8? 8
Power, P2 =L=g OT,P,"'SP
B R SR

Le., power increased 8 times of previous or original wire.

19. (B)
Using formula, internet resistance,

r:fm} Jﬂ_m}‘*ljﬂ
Vb \ 40 R,

20.  (C)

() R, +R,=1000
= R,= 1000 — R,
On balancing cu:mditmn

B (100 = /)= (1000 - R ) N LV T

an Interchanging rcstslm:ue h.:Lmu:: pedine shifts lefi by ||’| M
Om balancing condilion

(1000 - R} (110 - =R, (i - 10)

o, R1 l[.!'-][l']--{lﬂﬂl.':l—l:'.l] R RELEN)! 1)
Dividing eqn (1) by (i1 R,=1000 - R, E

100 -1 ) ]
=10 1101
= I::].D'}—f] “ |.':.-.| —!1_:|=||Il::lr ]D]' [_.l_ |_|]] |;_]|:]I:|- I =

= 1100~ MHE =110+ F=F - 1 =(0-7
= 11000 =200 or, =55

Putting the value of 7 in eqn (D)

R {100 - 55) = (1000 - R 335 = R, (45)= (1000 - R,} 52
=.:= ]l {99 = (1000 - RH]::vEﬂR —IH}LI'LI'

© R, =550K0
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21.

22,

23.

24,

25.

26.

(D)
{d} Charge mohilicy

v
(1) = ?“ [Where V; = drift velocity ]

E_EA _I{p}

znd resistivily {F'j ] I = E= A

2
-3 =3
vy ViA  LIx10 7 (5x1070)

E Ip 5x1.7x10°°
1

_u=10m
= H Vs

= u=

(B)

by Equation of straight line from graph
YE-mX T '

:-."nR:—m[r-]—z]v:c
T

mere, M & ¢ oare constants

-
-

(A)
. 4 = Pdx)
4mz?
_:.=de
&
o fris
} _P£4ﬂ2

(©)

(A)

Clearly, from graph

Current, I = (;—? =0 at t =4s [Since g is constant]
(A)

Using, | = neAv,

. Drift speed v, = —

neA

i e
Ao A
el L2 T e o RIT)=Rpe T
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1.5

= =0.02mms™
9x10%®x1.6x10°x5x107°

27.  (C)

(Roci?)

28. (A

{a) Rn:ﬁj-sm:me,ﬂ_m { so resistance of each side of the equilateral

iriangls =& £
Resistance B between
A 602 602
any two vortces
AN —
A 66 B

29. (D)

>
>
-
-

(¢} When length becomes double its resistance becomcs

A 10 £2
R=dx3=120 20
2x10 3
o =20
"2 T3
B

<
<
<
-

. &
wadis)

Power delivered to R,

& 2
' (R+r)

dP
P to be maximum, R =0 — I—M‘,

or i( s ]2R =() =
TN T il v g

30. (B)

(10.4A

4
O.SA(I4)
From KCL, L= 08-04=044

L=04+04+03=11A
and [,=04A
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3. (A

2 2 AR
AROTS SRS, (e T
P 25 100
Current flown i = 220 ’
Rl + Rz
2 2
P = izR] = 320 % 220 e
(220 3 220%) 25
L 25 100 J
Similarly, P, =R, =4 W
32. (B) _
(b) When two resistances are connected in series,
R, o 2R
82 82
Power consumed, P = —— = ——
Reg 2R
In parallel condition, Roq = R/2,
82
New power, P' =
(R/2)

or P'=4P =240 W (- P=60 W)

33. (A
{a) Colour code for carbon resistor
Bl, Br, R, O, Y G Blue, V Gr, W
o1 e | 4 35 f T 8 9
Resistance, R=AB = C & D
- Resistance, B = 50 = 10752
Now using formula, Power, P = *R

E_ 2
B Vs0x10°

L=

= 20mA

34. (A
(a) Power, P =R
dd=4x 1r* =R =R=11= 100
When supply of 11 v is connected
) e g

= e [OF s
x =111 11x10°° W

Power, P'=
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35. ©
(c) We have given
dRac l dR =kx— . (whcm:k stant
—_— S
TR A TR 71 oL

df
dR = k—=
vi

Let R, and R, be the resistance of AP and PB respectively,
Usmg wheatstom bridge principle

R!
. —=—L or R; =R
R! 2 l 2

f
Now, de=kj’£ o Ry =k[e 2 de=k2.7
0

Ra=kff' 248 = k.(2-2J7)
Puung =R,

k2VE=k@-20) - 2Ei=1=F =%
ie, £= :li-m =025m
36. (C) _
(c) Current flowing through the circuit (T) is given by
4
(<)
R+5

. 10
Resistance of length 10 cm of wire = 3 x —— = (.502
;'Lc::-::ut'ding to guaestion,

Ay
Sx10-3 [ 4 1{'}_ W
X =| —_—, . ‘_- .
R+s) 09 A T
| e
4 _
R+5=m3 or R+5=4000 Im
R =395
37. (0

{¢) Let x be the length AJ at which galvanometer shows null
deflection current,

P €
12r+r 13r er "2
=

8 € e | X £ 13L
Bl 12| _ L
l3r[L ] 2 l3r[L r] g TR

38. (B)
Py =98x10°%;p, =2.65x10°°
pe =1.724x107%,p; =5.65x10°
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" Pm > P1>Pa>Pc

39. (D)
@ E
1A
A

Let us assume the potential at 4 = =0
Using KirchofFs junction rule at C, we get

hti =i

A+ =2A =i =24

Now using Kirchoff’s loop law along ACDB
Vitl+5(2)-2=V,

40. (D)
(d) Given ; Power, £=1 kW = 1000 W = B oot
R=2Q,V =220V

£ 1000
Current, { =—=

vy 220

2
1000\
R = 1R =( ) 2

P =P +P

in output loss
1000

- Efficiency = m x 100 = 96%.

41.  (B)
(b) Maximum power in external resistance is generated when it
is equal to internal resistance of battery i.¢., P, maximum when
r=R 3
The maximum Joule heating in R
will take place for, the resistance of

small element 4
b
e Ll g P[4
27l 2nla r
= R=2L"m2 N
2nl a
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42. (D)

(d) The voltmeter of resistance 10kS2 is parallel to the resistance
of 400Q2. So, their equivalent resistance is

l 1 | 1 1
R' 10k 40002 10000 400
L=]+25= 26 i IOOOOQ
R' 10000 10000 26
Using Ohm's law, current in the circuit
_ Voltage 6
Net Resistance 10000
2

+ 800
Potential difference measured by voltmeter

V=IR"= 6 XIOOO{]:V—@—IQSVOR
10000 26 77
T +800

43. (D)
{<I) Let B be the resistance of the whaole wire
Potential gradient for the potentiometer wire

dV xR
"AR = ——=
dal £
V.
=[60 mvim I |
|
(dV
Vap= L— Lap 1=60mA
lOUOm—ﬁ‘
60xR
00 x1000mV
=V ,=S0R mV SV f"OQ
Also, ¥ e =35 ¥ (for balance point at P)
Vi 5
= : = —=1]
50x107°  50x107° o
44, (D)

(d) From colour code for electric resistance,

Violet Green Red Gold

7 5 2 5%
“R=75%10%% 5% of 7500 = R = (7500 + 375)Q2.

Website: www.iitianspace.com | assessment.stepapp.in


http://www.iitianspace.com/

45, (A)
(a) Current is constant in the conductor. I = constant
pdx
2

r

Resistance of element of conductor, dR =

dx dx
Drift velocity,

eEt 1
Vyg=— AsV oc Eand Ex —
m r-

So, if r decreases, E will increase and hence V ;!

46. (C) )
(¢) From formula, drift velocity, V= neV A
1 10
=TT AV, T 5x100x1.6x1070 x2x107
=625 x 10%
47.  (B)

(b) Given, i = oyt + p#
Put a, =20 and B =8, we geti=20¢+ 82

15
_ dq : o
Current, i = E = qu='[zdt:,q= £(20!+81 )dt

15
2062 8 2_02 . i
: 2 3

0
8(15)°

=g =10x%(152+ = ¢ =2250+9000 = 11250 C

48. (B)
2
: pt_ ot 2
(b) Resistance, R = A (Vol) or Roc #
2
R a
L B
Ry 13
As length increases 25%, if £ | = £ then
£y =ﬁT€x—zi—1 25¢
100
R_ ¢

—=——""—F or, R,=1.35625R
Ry (1.25¢) :

% increase in resistance R = 56%
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49. (B)
_ R Ry
(b} R.'ISI' B RL+RE

mea ) {F}n Pa)AR p
R =|———|—=i=
P+pzs A Pi Pa
Putting the required value we get /=97 m

50. (A
{a) f=_—25
V¥ T seR
n parallel,EEq=E=ii'r’

o1 3
CArare e
R+—
5

putlingil=fz,

wepet, AR =4 =R=10.

51 (A)
(a) Given, Power of electric bulb , P = 500W
R=V, =500 =V,

=I=5Amp
As current remains same in series, using ochm's law

V=I><Rcq

=200=5xR =>R°q=40
SR+H20«40=R =200

52.  (B)
(b) Consider of the length of X part is £ then the length of Y
part will be 1 — 1. ¢ | — ¢
] L) U
X Y
Ry _fx ( R Eﬁj
Ry &y A) —= D

W
When wire is stretched 1o double of its length, then resistance
becomes 4 times.

R, = 4R, = 2R,
K 1 i
Sx _ oo &
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53.

54.

55.

56.

(A)

(a) Resistance, R = p%
l Ll
R2 =pL-——lJ=9p-—-‘- R2= Al sy
A
(A)
(a) We know that
R = Ry(1+aAT)
S'O. 2= Ro(l'f‘ﬁ()(l[)) ...(i)
3= Ry(l+ax30) (i

Dividing (i) by (ii), we get
3 1+30c

2 1+10a

=3+ 30a =2+ 60oe =1 =300

l
= 0= = o —1
30 0,033 °C

A
AR Al M
e |

[Note: This is not relative error case, so —ve sign comes

e A
i —
wi A]

Now, V' = constant
Al = constant

(B)
(b) A{:] o, D O3 :]ED Tog _]ﬁl
i f i)

Let length of wire be £ and area of wire as *A’
For equivalent wire length = 21 area will be A
Equivalent thermal resistance in series will be given as
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l

5

n
|E
[

WA
R
We have, £~ ir, =0 [ ¥V =0]

= E-ir
2F
n+n+R

E g 3
g i C2E [ izﬁ}
o ontn+R

Now, i =

= ntrntR=2r
= R=r-n

50.  (A)
(a) In series E & B a3
2R — WW—] HW—
S 2r42 .

vi
In parallel

E _2E ESITIE | e

= , R

f Lxn, T+

E r
- i
as, i =1
8 E »
2E. _ 2E 3i —whv
2r+2  r+4 4
=>r=20 — MWW
R
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60. (A)
We, have,

By . 9E

R, R+ X+ X

As. P.d across second cell=0 E n E fa

= E-ir,=0[+ V=E~iR]

op-B o |
R+n+n
SR+trtr-2r=0 ‘ \MRMH
=S R=r-r |
61. ©
(c) Statement1-R =80 Q =
Rl=R2=R3=R42;20(2 /—ﬂ'nWN——\
In parallel R, = T =5Q .Mw'mﬁ
Statement 2 — 200
R,=3R
MAAAL
WYy
200
——
R;=2R
11
L
Vv
2
v© 1
P,= E:Poc—
So, ;’)—;=(§_T)=% (where P is power)
62. (B)
(b) Given
1 AU
'2'? = Py * N, where N = no. of bulb
9x10* x10x 40 AU  mgh J]'
= =100x N | V= r—————
2%3600 . [ At 36008
36x10°
N = =>N=%x100 = N=50

72x10*
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63.

64.

65.

(A)
(a) Balanced wheal stone bridge in circuit so there is no current
in 5€2 resistor so it can be removed from the circuit.

A —
= Wil
642 6Q 130
e <«
' & m L R
The equivalent resistance will be
6x12
R = +2=60
a4 6+12
Now, apply K.V.L, we have
V 6
I o — =‘-— ! lA
Req 6
()

(2) Current through 4B, i) = 0.4

40+60

o 40 |
Current th ==
et bt e S Ty, 2
400
{

Using KVL in BAD loop

I 4
== Fp= 3(90)_E(40)

HI-=
= V=V, =18-16=2V LS
(30.00)

(30.00)

10V 20Q 10V 5Q
- 10V 20Q 10V 5Q

100 |
> = \

> ¢ R

R
The resistance of 3062 is in parallel with R. Their effcctive
resistance
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Now, 10-ix20=0
i=05A

_ 10+10
= 0.5=—
ch R'+25

as, I =

=05=—m—=—— = R=30Q

66. (12)
(12) We know that
E o £ where ! is the balancing length
= E=Ek(560) wena(1)
When the balancing length changes by 60 cm
E
——I10=%k (500 ii
=10 (‘ ) (1)
Dividing (i) by (ii) we get

r+10 56

10 '—'5 = 50 r+ 500 = 560

6 N
= r=—0Q=—0 4 N=
r 5 10 = N=12 J

67. (1)

(1) From graph (figure 1)
voltage at t = 3.2s = 6V

-

(=)
<
]
1
=
Il

A A
_ P_.PiP P PPy BX3
2 prtp2 2 (p+py) (6+3)
p=4
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69. (5)
(5) Given : Conductivity of wire, ¢ = 5 x 107T S/m

Radius of wire, r=0.5 mm = 5 x 10’4 m
Electric field, £ =10x10~> V/m

J=cE=10x10"2x5x10"= J=5x10°

i 4
Since, =; =:~;=5><105
=i=5x10°xr? =5x10° xux(5x107%)?
=1257x107 A
s i=125T mA i=51mA Lx=5
70.  (300)
(300) Given,

Charge, ¢ = 20 C, potential difference, AV =15V
Work done, W=gAVF=20%15=300]

71. 4)
(4) Equivalent resistance in series, 5 = R +R,

RiRy
Equivalent resistance in parallel 2 = R+ R

RRz
H — ]
Given (R, +R2)_:1[Rl + RZJ

= R? +Rf+ 2R\R,=nR R,

2 2
Ry R R R
SR et N
R1R2 Rle R2 Rl 5
R, :
Then, ¢ +—+2=n = *+a(2-n)+1=0
a
for real valuc of ‘o’
2-nf-4z0

for minimum value (2 -np -4 =0
=n=0orn=4
=n=4 [-nz0]
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72.

73.

74.

75.

(20)
2
(20) in series current i) will be 7 = 20 =
10+10n 1+4n
Current in parallel will be i, = 7 020 =—2
—t 10 l+n

n

(15)
[= E * R S i ER
(15) Here, 1= Rapes Terminal voltage vV = IR = Rt
When potential difference, V = 1.25V and R = 542, then
E(5)
1.25=—— i
S+r -0)
when potential difference V=1V and R =2Q then
[ EQ) k
2t ...(ii)
From eq. (i) and (ii)
we pet E-E—l-é " valueof x = 15
T T ey ‘
(4) .
ve o (240)
4) First Pp=—=>—
{4) First case P} R 36
i
v Avd 4w (240
Second case Py = x2= o= (240)
R/2 34 36
B 1
i% E = E x =400
(3840)
(3840) Rate of energy dissipated
=%=,-ER=~ 192 =42 % R, R =120
15

Energy= F K= (8P = 12 ® 5 = 3840 .5
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76.

77.

78.

79.

80.

(2500)
(2500) From, H =i*RAT

10%1072 =(2x103)2xRx1 =~ R=25000

(48)
(48) In balanced condition,
X _TN-x 120 C 60

12 6
=x=2(72~ 1)

or, 3x= 144

144
X=—]" =48 cm

|
3 I

(144)
(144) We have
R = slope of 7 -V curve = tan 45° = |

B R s A Ixmx(1.2x107%)°
/ 31.4x1072
—144x10 Qcm

(48)
(48) 1=TA

2 ; 2
4:{11]5[1'{.:‘21—??(&] :[ =4TEK1DH‘:£:|
2 4

=mx10fx3x16%105=48 1A

(300)

(300) If length is increased by n times then, resistance increased
by u* times
So, R, = 4R,

%M=3R" x 100 = 300%
Ry
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81.

82.

83.

84.

(2)

(2) Equivalent circuit of the above circuit is as shown below

90
90 10
W
I9(2 | W
=
Il I
16\/ 6V
6
I===2A
3
(10)
We have i:£:5A
1+2

And, V, =Vg =—15+iR=-15+5x1=—-10V

(8)
. (8

LU il
500402

O 200002 )
600 Q2 4000 600 Q2
ALAAAA A o—MW—o T

1]t —1[t
20v 20V
Voltage measured by voltmeter

= voltage across 4000

400
= 2004600 20 =%
(4) .
B 2as 2 A4
oA B B 1] 1 12y
ol SRS ST T TR i TS Y
——— —t =t
n 1’2 l’3 1 1 1
. = kO
w9 3
i Oxi=4v
S0,V = Eoq —1lgq =—~ xg--
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85.

86.

87.

(14)
For Bulb 1
v a0t
R="
For Bulb 2
vi 2207
=" w0

=484
100

220
I= 10
434 + 484 x —

P =R, = 14.06 W

(15)

2
(15) Thermal energy, H =?t

2
So, H =—x20
R

2
1]=V—x60

Ry
Dividing (i) by (1), we get
Ry, 1

1=_"x_

R 3

= R,=3R,

2 2 2
oq R,

Now, as H =

(‘.'q
20:.

=5 =
Rl & ["'ch"
4

= ¢ = 15 minutes

(975)
(975) As, P= 1
— §=25f = f=024

- B . 220=25
Mow, T = P = 2= 7

it E 975
0.2 2

_ R.3R
Ry +3R

r
a-n.].:
[ R| +R3_

-(t)

(i)

[from (i)]

|
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88.  (780)

(780) Given null point for cell is, AC = 60 cm
and AB = 300 ¢m

4V R
SEAC ———{{RBE—
—E( A= Vp)

C
_3_@_ 4x%x20 A B
20107 = 0 R.420 TE@
R =780 Q

89.  (20)

(20) Let resistance of potentiometers wire is R,
The current in the circuit,

1= e
R + 780

>y
-

V00
W

L
II
i"4—300cm_..‘

4— 00 cm —»
A >

A 4

20 mV
Potential difference across AB, V,, = iR

R +780

Potential difference across AC, VAC =1iR

) 4R x 60 by 4R
(R+780)x300  S(R+780)
This should be cqual to 20 mV.
4R e
5(R+780)=20x10 = 4R =5 x 20 x 1073 (R + 780)

= 40R=R+780=39R =780

780
i B onity
R=739

Website: www.iitianspace.com | assessment.stepapp.in


http://www.iitianspace.com/

90. (54)
(34) As E=Kf
1.2 = (Potential Gradient) = 36
|8 = (Potential Gradient) = x
Omn dividing, we get

2 36
—=? =x=18x3=54cm

3
91. (8)
(8) We have
ﬂ_KxS_i
V, Kx2 2
I
|I
y V~E-ir
\."I 4
|
—«l’ '
R
3 E- g
A]SD, KI—: E—“lrl = Szrx’
V2 E-in E- X
4+r
ﬂ_8(4+r)
Vs 4(8+r)

From (i) & (ii), we get
3_8(4+:-) 3 4+r
2 4\ 8+» 4

4 8tr
=24 +3r=16+t4r=8=r=r=8Q
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92.  (25)

(25) C ti 23
5) Cumrent il = ——
(30+20)Q2
25V 300
I | AL
I ' nnmy
|
250 cm st 750 cm J
v, x S ¥
200
E
=i=054

So.vy =, =20i=20%05=10v

1
- ; fart e T} = e e Y
£ = Potential gradient = 250 1000 x 230

=25¥F=—F
10
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Only One Option Correct

1. ©
(¢) In case of balanced meter bridge
Rtae
] l()() 7 Given: X =90 €2, [ = 40.0 cm
: 9( {
R, Xl = .)_1(2_(,()5)
1001 60

AR AL \("'0—/) AR 0.1 0.1

R 1 100-/ 60 40 60

AR =10.25Q
Therefore, R =(60+0.25)Q

2. (B)

/
(b) As resistance of wire, R = Ip—

ppﬁxlpe_10_7><50><]O_z 25 <1074
i 4x107°
-8 -3
e parxbay _27x107x50x107  27x50
AT Ay (49-4)x107° 45
=03 %10

As potential difference across both resistors is same, so they are
in parallel combination.

Rpe xRy 12.5x|0"‘xo.3x|o*“_1875
PO” Re +Ry 12.8x107* 64

“R nQ

©).
(¢) Electric ficld at a distance » from line charge
4 A d V

1 2 ner d: (A = linear charge density of wire)

-

dV:— e

dr
2ner
Current through the clemental shedl

|4V | _ 2xer© _ ol
dri = Ve bt

c 2nr!

I=
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I} dr 1 dr
‘“R=p— " dR=p——=———
( e A P 2arl o 2rnrl
This current is radially outwards,

A !
dt £ A - \®
A 0
= & = hoe (0N
I 2l o

o= = =
2nrl  2merl 2ner

or, J =(7"£) e-(olfl;]l - J= Joe-(of’c}f
2ner

One or More than One Option Correct

1. (A B,D)

(8,b,d)  No current is flowing through resistance R,.

Applying KVL in loop

Vl —iRI "er ‘-iR3 =0

. VI+V,

A Sy .. (D)
R; +R;

Applying KVL in loop BCDEB

: FE W
vi—iR; =0 - |=R—1 (i}

Vl 2 V| +V2 Ry
From eq. (i) & (ii) ET "Ry +R;
VIR +V{R; =V R + V)R,
> VRy=V,R,
IFV, =V thenR; =Ry =R,
IfV, =V then R, = Ry=2R,
IfV, =2V, then 2R, =R,
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(B, D)

b,d)H duced, H (Vzwt s 4.0
: t H=|—|t=—x4..
{b,d)Heat produc tRJ Rx (1)
vt Rmp Lo 22

‘ nd

When resistances are connected in series

4pl R R
Total resistance =R +R, = 2[_p_:| - 2x:=3-

4nd?

From ¢q. (1) and (i1} t, = 2 min.
When resistance are connected in parallel

_ RiR, _Ri._R/4 R
Total resistance = R;+R, 2R, 2 8
. _

s H=
R/8
From eq. (i) and (iii} t, = 0.5 min

X[z

(A,B,C,D)
(a, b,'c, d) At t= 0, i.e., As soon as the key is pressed.
Csasacnors act as short circuit and voltmeter display reading,
At t= o, ie., after a long time of key press, Capacitor acis as
open circuit and no current flows through voltmeter (- VEry
high resistance of voltmeter) so it display +5V.

q= 20V (1-e /), i =ne
R
4= CV(l—g /2Ry i2=.2le‘ic_n

...(ii)

-.(1ii)
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CV, 4
AV=-i2x2R+—' =V [1—29,’“““]:0

2C
Lc., At time t = In 2s voltmeter will display reading 0 V.,
N i-) - . 2
Att=lscc, i= — wi=1 et
c
ie., After 1s current in the ammeter becomes — of the initial
e

value.
After a long time no current flows since both capeitor and
Yoltg_ne;e; do not allow current to flow,

(C, D)
With the use of filament and the evaporation involved, the filament will become thinner thereby
decreasing the area of cross-section and increasing the resistance. Therefore the filament will
consume less power towards the end of life.
2
As power, P = V? or,Poc 1 (- V =constant )
r

As the evaporation is non-uniform, the area of cross-section will be different at different cross-
section. Therefore tempter distribution will be non-uniform. The filament will break at the point
where the temperature is maximum.

When the filament temperature is higher(xn oc %) it emits light of lower wavelength or higher band

of frequencies.

(A, C,D)
(a, ¢, d) Resistance of elementary strips
R
I L5 tdes . ¢ i Rs)
—=|—=—=—mh L—
dp R, P R =p RIJ

Vot 1[1(82—]
Resistance, R =— 2 _, I=ﬁ= R
in| Rz % i
R

Hence option (a) is correct.
And, for circular motion of clectron, AV develops

Inn_er surface at higher potential so that electric field develops
radially outward.

So option (b) is correct. -
2 %
mV“d - mvdz ’i~

=qE=E= _
r qr ?
E - m12 Rl ‘

nzezAzqr

[ h

" Drift velocity, V; = LJ
neA

7 o

AV=[Edr o, AV V? - AV o2
Hence option (d) is correct.
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6. (A B,C, D)

(a,b,c,d) Here we have folding syrmhétry, s0 circuit can be

redrawn as

6V 10
By mesh analysis:
In circuit ACO
0.51, +0.5(i, = i) +i; —6=0
0.5i) +0.5i) - 0.5i, +i;, -6 =0
21— 05,=6
8i| — 2i, = 24
In circuit ADO
0.5 +1xiy,—12+0.5 (i, -i)) =0
2i, —0.5i; = 12
from (i) and (ii), we get
7.5i = 36
il = 2 = 4.8A
Fea)
So, current through ‘R =i =48 A
Putting i, = 4.8A in (ii), we get
2i,-24=12
2iy = 144 = i = 7.2 A= Current through R, = 7.2 A

s iz =iy
o, current through R, = S 1.2A

Current through Rs = % =24A

Stem Type Questions

1. (1.33)
When switch is connected to position P
f A i
1Q 2Q F
9,"L '
IVI '—lc"l“" ]2v
B i
From KVL,

i)

...(i)
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Vy-li=142-2i =V, =3i=1 . i,=-;-A

4

Potential drop across capacitor AV = %V

; 4
Charge on capacitor, g, = CAV = lxng

q,=133 uC
When switch is connected to position Q
h 1Q A 2Q

| ]["2
-[C=lpF Izv

B
FromKVL,
2

Vi=liy+2-2i=V, = 3i,=2 . i2=§A

Again, V, -iy x 1=V,
: 2

Vi ¥gmigelmaN

Potential difference across capacitor AV = %

Charge on capacitor, g, = CAV = IX§= 0.67uC

(0.67)
When switch is connected to position P
f A
1Q 2 Q i
q," :
| VI - l L Iz v
B i

From KVL,
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Ve-lip=1+2-2i, =V, =3, =1 . i= %A

; : 4
Again V- 1-i,-1=Vp or, VA_VB=1+,-I=§\/

Potential drop across capacitor AV = %V

4
Charge on capacitor, g, = CAV = leuC

When switch is connected to position Q

ih 1Q A 20

| ]:iz
C=1uF

N

B
FromKVL,
2
VA—112+2—2‘2=VA:312=2 e 12=§A
Again, V, —i, x 1=V,
; 2
Vir Vgl =X
Potential difference across capacitor AV = %

Charge on capacitor, g, = CAV = IX§= 0.67uC

Integer / Numerical Answer Type

1. (5
P
5) From[ g]S=L—R
T3 1,
15-0.006 27 30 2490
—— 3 — I —— =——=15
0.006 249 0005 220 " "= g

2. Q)
In the figure (a) no current flows through 8Q2 resistance
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20 bridge
B A i)
100 Ry, 3.6
120 40 3
ch = 1:(.2: 2‘]

(a)

Again the equivalent resistance of balanced wheatstone bridge
fig (b) no current through 10Q resistance,

_6x18 9
b Ly 2
20 " —— Balunced
4| " .. wheatstone
) 5 -
0 +20 bridge
6.5V 100 .
[ i
120 f-’lQ
(b)-'--

Therefore the current through the resistor £ = 203
7 E _ 6.5 _ E g
R 2 +E 6.5

14

(0.27)

{0.27) According fo question, resistance K, has temperature
cocfficicnt, o = 0L,00047C :

And temperature is increased by 1007 C ie, AT = W00° C

R', =R, (1 + cAT) = 300(1 + oAT)

s Ry =3120
I; R, =60Q l szl()()Q
——\VWWN ANV
St —_.[_—5() T
b A'A e VAV
R, =3120 = R,=500Q
Here, I, = v =5_U and [, = v =_£
RI +R3 372 - Rz +R4 600

V=V =3121, - 5001,

50 500

w 312 — 50— = —41.67 =027V
XETE xﬁl.']ﬂ 41.94 —41.67 =027

Henee valtage developed between S and T = 027 Valt
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4.

(3)

(3) Here null point is at 72 cm

x(-R—O+O.28Ro)=ﬂ
2 2

-

E yno R
/ 27 R ?Elz
; ! O 28cm
72 cm
= ix0.78Ry = %
= E,  Ep
2x078Ry ., % R,

or, m+1L5R;= 1.56 Ro
= r|=l.56R0—l.5R0=0.O6R0

ry = 0.06 x 50=3€2

)
(5) T Jr—b
r=a I
A
c B
re S0cm S0cm
€ e |
a+b
Foc & rosn B = 2% and g m—
ab 2
Pln
So,R . ~™ -
S A n(ary,)

¢,
Reg = f‘;rj; . By wheatstone bridge principal
R i R b |
Ry Rag B bo ¥ s
R: RCB 1 a
So, R, =50

Website: wwwe.iitianspace.com

assessment.stepapp.in


http://www.iitianspace.com/

	(2) JEE Main Exercise (Current Electricity).pdf (p.1-18)
	(3) JEE Main PYQ.pdf (p.19-45)
	(4) Current Electricity (Ex. 1-4).pdf (p.46-112)
	(5) JEE Adv PYQ.pdf (p.113-121)

