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| Solutions Slot — 2 (Physics)

[ EXERCISE - IV I

TOUGH SUBJECTIVE PROBLEMS

]

1. Now

A A
3 3
a § * * %a/3§3a
T al/3 )
X 200 — X
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= Ba-x? (a-x?

=X=2a
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Now circuit is Req = /)
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R1 =5r
Case - Il

(@) 0.44 = 0.2 V572
= V"2 =22
..(1)
6-V=044R
..(2)
Solving (1) & (2), we get
0.2V5/2 R

[ S 1
= 1

VWA

6V
1}

R=10520

(b) 0.2 V52 x V = 2 x (0.2 V52)°R
0.2V =0.08 V5 R
1=0.4 V"R
6-V=02V"2R
6 = V(1.5)
V=4V

1
- = -0.3125
=R=33

Given circuit is
Applying KVL :
2rl +1,r=1Lr=0
=2, +1,-1,=0
(1)
(L =L)yr=(CL+1)2r=1,r=0
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=1,-21,-41,=0 (2
Solving (1) & (2), we get
l,==31,,4l, =-2I,

|
—_— —_— —3:
I=1,+1,=-5l,=

I 5
6. ()
1_1 ﬁzi_,.i 1_1
KIR;, KR, KR; K
K—l_i+K—1
R, R, KR,
K-af) 1] 1
R, 1 Ry

Now from again apply KCL

{vo Vo}l_ Vv, +v0

kn—z Kn—l Rl kn—le knR3

S
= Rl RZ

R2
ZZK(K-1) =K +

1 3

1
RB
R, R
RS
L Vo _Vo(K-1) V,K-1
M ""kr, KR, "R, K
7. Power given to turbines is x
= 90% of x =40 W
400 400

:_W =
X 9 , mgh 9

ik/
g kalsec.

= m=

8.

200
t= Tx9 = 450 sec.

(a) When switch is open

i—-3% _ga
9/2
6Q 30
3Q 60
_OV
30 24V 6Q
s AAAG 'b A AAS
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>—AMWY - MWW
4A 6Q 12v 30
v,—v, =12V
30 6Q2
A AAA e AAAG
36v
8(ii) O—>— —©
! y
MWW MW
6Q a 3Q
AN AN
36V 6A =i v 3A
i _ 0
|2:3A

VWA VWV
6Q a A 30

. 36 oA
|= — =
4
Let us assume each wire have cross sectional area is

A and square of length ¢ then

pl
R= -
A

V2

P TR

for power in DC
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D AW

11. Resistane of potentiometer wire = 11.5 x 10 =115
Current in the circuit

__2
| , '~ 115
R§ ?R Now cell is balanced at 6.9 m
I2V
L
A AN B
R
| 2V 0
J RY2 —I**CG%
W2+t w2 2 v ,
YORY2 3J2 42, PDczﬁl S0i (6.9 x 11.5) =V, V =6.9x11.5x =1.38V
J_ +2R 115
2+1 after 5 Q is also connected then
R 2V 50
D AN c L AV
R R
v " -2 o— ; 0
\/ER 120
< Vl _|
\Y
At Balanced condt.
Pe (3V2+2)? i(¢x11.5)=1.38
e _ONETE) 114642 _
PDC 2 (=7.2m
. R
10. Given p=p e™* W
—x/Ld N
(@) drR = P& X I,
A 12. = E=IR
L It
R = iJ‘po 7x“‘dx - _L pO [efle]L E
A A
R
MV~
° ‘ ’ © ( ) S l2 = 2E=I,R
<—x—><—> L it
R E
poL 1 .V VA( e MWW
R="C11-2] ) i=—= —
A e R plLle-1 | \
b) V(X) = I R (X 3 It
B) V) =1 R () | L E-iR
.[d e po J- —ledX 1.
e-1) A 'E
6E? 6E?
- —V—o(—e e o 1= 5 2=
X 0o~
Lile-1U1 13. KCL at point P, Q, R, S then find out
V € —x/L 4
V, -V, =——— -1
N o(le)[ ] x=4 = x=g
(efxll_ _1) B efX/L _efl 3 3 3 i _
= vx:vo[erl 3VX—V0F = v,—-1-1 9 =V,
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1 1 1 3R
=R = + = Ry =—
et o) R(@+at) 3R(1+2at) 9T 9

4 1 N 1
31+ a,t) @A+at) 3(1+2at)

= %(1— Ot) = (1—at) +%(1— 2at)

3-3at+1-2at

4
—(1-oat) =
3( eff) 3

5
=>4-4o,t=4-5at, a,= ZOL

o 300 )
15. Current sensitivity = 50 6 mA/div.

101 10 E

i = =
9
(10+r) (10+r) 100 + 10r

O+r

In this situation ig =9 x6=54mA

54 x 10 10 )
= x 103 = .
(10+1) 100+ 20"
10 +r
Similarly  30x6x10° = S0E (2
(50+1) 100+ 20"
50 +r

fromeq. (1) & (2)

r=233.33Q
E=144V

.10
i=—=1A
16. (a) 10 Now

[%jL(l) =45 = L=6m

b)N '—E—O5A
(b) owi= 5 =0.

So at balancing condt.

\% 1 6 =3V A5 r=3
—EX = =45- it =r=1Q

17. Forammeter 99 | = (- Ig) 1
or | =100 Ig
(1)
| is the full scale deflection current of the galvanometer
and | the range of ammeter.
For the circuit in figure-1, given in the question

99><l:3A = r=1.01Q
2+r+
99 +1
99Q
| |g
N ~ @ N
MW\
10

For voltmeter, range
vV =1(99 +101)
V=200 I,
Also resistance of the voltmeter = 99 + 101 = 200 Q.
In figure - 2 resistance across the terminals of the
battery.
200x2

R,=r+——"2-2990
200 + 2

29Q 10310
>—O—WNW—>

\%

12
. Current drawn from the battery, |, = 299 - 4.01A

4
.. Voltmeter reading EV =12-1r =12-4.01 x 1.01

IRV 7.96x% — 9.95volt

o 9.95
Using (ii), lg =200 - 0.05A

Using (i) range of the ammeter | = 100 l,=5A
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