M{NUMERICAL Phvsics

C | a S S X I I T ich half of the charge is lefy
Growth & Decay of Current in LR circuit (i1) ﬂthr: ;irtne during which 1[1“5' 0 13 () 0'693381
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A coil has an inductance of 15 H and a resistance on w;;imr of 2 uF and a resistor of resistance R
Sila series with a 200 V d.c. supply,

1. -y Vv
ected across a 12
of 0:6 ohm. If the coil 1s conn s
- current to e connected 1 :
battery, find the time required for the ifcmss the capacitor a lamp 1S connected that glows

: r - : |
rise to 0-63 of its steady value. Also find the fina at 120 V. Calculate the value of R to make the lamp

' .2'49s,20A
current through the coil. [Ans, 2 ] glow 5 second after switch has been closed.

il of i - ' he battery
| of inductance 50 H is connected to t . !
2. ‘;f:n.ji 2 V through a resistance of 10 ohm. What [Ans. 2 73. X 10° ohm)
is the time constant of this circuit and also calculate 10. A capacitor is charged through a resistance of 2
| mega-ohm. If it takes 0-5 s for the charge to reach

the maximum value of current through the circuit ? '
A Y 2Al three quarters of its final value, what is the capacitance
[Ans. 0-18 uF)

3. The time constant of an inductance ;qil is 3-0 n}tsi; of the capacitor. |
when 100 ohm resistance is connected in series wi 11. A capacitor of 1-0 pF is connected in series with a

0 FOH' Sip,tame conee redu;?sﬂgt; gfi[m& SR resistance of 10* ohm and a battery of 20 volt. Find
W (A 60- H:20Q] | (i) the maximum value of current and (ia) the current

el ! - .2 X 104 A; 27 1A

. : : after 0-02 s. [Ans. 2 X y 27 pA)
4. A 5 volt battery of negligible internal resistance is | 12..-A capacitor.of:1-ifiis placed.in seriesiwithiartebisies

applied to a coil of inductance 1-0 H and of resistance of resistance 2 mega-ohm and a battery of e.m.f. of

. ' uired by the current : :

:Lgrfa]}ﬁl:a E::E:]ﬁ;?fdt}fa:lcﬂeu:qsteady sfate. 2 volt. Calculate the time after which the charge
[Ans. 0-6931 ] | will grow to 86:47% of its maximum value.

[Ans. 4:0 s)

5. A 20 mH coil is connected in series with a 2000
ohm resistor and a 12-V battery. Calculate the time | 13. A charged capacitor is connected across a
constant of the circuit. After what time the current 10 kQ resistor and allowed to discharge. The potential
difference across the capacitor drops to 37% of its

attains 99% of its final value after the switch is

closed ? [Ans. 10 ps ; 46:06 us] original value after a time of 7 s. Calculate the
6. A coil of resistance 50 Q is connected across a 5-0 Ccapacitance of capacitor. [Ans. 704 uF)

V battery, 0-1 s after the battery is connected, the Alternating current, e.m.f. or voltage

current in the coil is 60 mA. Calculate the inductance _ _
14. Write the general equation for the Instantaneous e.m. T

of the coll. [Ans. 55 H]
7. An inductor of inductance 500 mH is connected in or voltage of a 50 Hz generator whose peak voltage
1s 270 volt. [Ans. V = 270 Sin lm Tﬂ]

series with a resistance of 25 O and a battery of
e.m.f. 5V. Find the potential difference across the | 15. The equation of an alternating current is [ = 50 sin

resistor after 20 ms. [Ans. 3-16 V] 400 mz. What is the r.m.s. value of current and its

Charging and Discharging of a frequency ? [Ans. 35-:36 A
capacitor through resistor 16. If the effective value of a.C. mains supply is given to

8. A Capacitor of |1 uF discharges through 1 mega ohm
resistance. Calculate (i) the time constant of the circuit



