CBSE CLASS XII PHYSICS
Thermal and Chemical Effects of Electricity
One mark questions with answers
Q1. What is the efficiency of a battery for delivering maximum power?
Ans1. Efficiency of a battery delivering maximum power is 50%. Efficiency = R/(R + r)
Q2. An electric lamp is marked 250V, 100W. What information can be drawn from this?
Ans2. (i) The resistance of the lamp R = V2/P = (250 x 250)/100 = 625 ohm and
(ii) Current carrying capacity I = P/V = 100/250 = 0.4A
Q3. The temperature of the filament of a bulb is very high (= 2700oC) when it glows. Why is it not burnt up at such a high temperature?
Ans3. The filament of an electric bulb is made up of such a material which has high melting point and high resistance.
Q4. Why an electric bulb becomes dim when an electric heater in parallel circuit is switched on?
Ans4. The leads connecting the switch board to the electric heater are in series so there is potential drop across them which reduces the brightness of the bulb.
Q5. If a wire of 10 ohm resistance is connected across 4 volts battery, what should be the internal resistance of the battery so that the power produced in external resistance is maximum?
Ans5. Power = E2R/(R + r)2.
Power maximum = E2/4 x R.
So, external resistance and external resistance must be equal to each other


Two mark questions with answers
Q1. 36 identical electric bulbs are connected in series across a 200 V supply. After 2 bulbs are fused and the remaining 34 are connected again in series across the same supply, what will happen to the illumination of each cell and why?
Ans1. All the bulbs have same resistance so the potential difference and current will be the same across each.
Current through each bulb = (200/36)/R, where 'R' is the resistance of each bulb.
When 34 bulbs are left then the current through each bulb = (200/34)/R
Comparing the above two expressions we find that illumination of each bulb will be more now.
Q2. Two resistance coils of resistance R1 and R2 are connected across two batteries each of e.m.f 'E' and internal resistance 'r' respectively. If thermal energy developed in R1 and R2 is equal, find the value of 'r' in terms of R1 and R2.
Error! Unknown switch argument.
Ans2. Thermal energy developed in resistor R1 = [E/(r + R1)2] R1t and thermal energy developed in resistor R2 = [E/(r + R2)2] R2.t
because [E/(r + R1)2]R1t = [E/(r + R2)2 ]R2t
Therefore, r = (R1R2)
Q3. A D.C source connected to a glowing bulb is replaced by an A.C source of same voltage. What change will you observe in the glow of the bulb?
Ans3. Heat produced by direct current = (V2/R)t.
Heat produced by alternating current = [(Vr.m.s)2/R]t.
As V = Vr.m.s so heating effect for A.C and D.C is identical.Therefore there is no change in the glow of the electric lamps.
Q4. Is Daniel Cell free from the defect of polarisation?
Ans4. Yes, the cell is completely free from the polarisation because the hydrogen is converted into H2SO4 due to the reaction with CuSO4 as soon as it is produced.


Three mark questions with answers
Q1. Two wires of same area of cross-section and different lengths are used as fuses. Show that fuses will melt at the same current in each case (Ignore the heat loss from the ends).
Ans1. Temperature of wire increases till heat produced per second becomes equal to the heat lost per second by radiation through its surface.
I2R = h(2 r l), where 'h' is the heat lost per second
or I2[l/r2] = h(2 r l)
or I2  r3
I does not depend upon the length of the wire. Therefore, I will be the same for both to raise temperature to melting point.
Q2. You are given three identical batteries each of e.m.f 2.0V and internal resistance 1.0 ohm. What maximum power you can get across a load resistor of (i) 6 ohm, (ii) 2 ohm, (iii) 0.5 ohm with the help of these batteries?
Ans2. The internal resistance of the batteries = 1 ohm
To get maximum current from the combination of batteries, the combination should be made such that the external resistance is equal to the equivalent of internal resistance of batteries.
Therefore, to get maximum current in external resistance
(i) 6 ohm, (R > r), the batteries are to be connected in series and
(ii) 2 ohm, (R > r) but of same order. So, the mixed grouping of batteries is required
(iii) 0.5 ohm (r > R), therefore batteries are to be connected in parallel.
Q3. How can a thermocouple be used for measuring temperature?
Ans3. To measure the temperature the wires forming the thermocouple are welded together at one end and this end forms the hot junction. The portion of the wires near the hot junction are properly insulated from each other by enclosing them in a hard glass capillary tube as shown in the fig. 
Error! Unknown switch argument.
The terminals of wires T1 and T2 are connected to the cold source with the help of leads of same material as that of the thermo couple wires. To find the unknown temperature the hot junction is kept at that temperature and thermo e.m.f is measured across T1 and T2 with the help of voltmeter. And temperature is measured from the calibrated curve of the thermo couple.
Q4. Let 't1' and 't2' be the time taken by two different coils for producing same heat with the same supply. If the coils are connected in (i) series, (ii) parallel, what is the time taken to produce same heat with the same supply.
Ans4. The resistance of coil first and second which produces same heat 'H' in time 't1' and 't2', 'R1' and 'R2' respectively is given as, 
R1 = (V2t1/H) and R2 = (V2t2/H)
(i) In series, net resistance R = R1 + R2 = (V2/H)[t1 + t2] and time 't' to produce same heat 'H'
t = H.(R1 + R2)/V2 = (H/V2)[(V2/H)(t1 + t2)] = t1 + t2
(ii) In parallel, the resistance R = (V2/H)[(t1t2)/(t1 + t2)] and time 't' to produce same heat, 
t = HR/V2 = (H/V2)[(V2/H)(t1t2/t1 + t2)] = t1t2/(t1 + t2)


Five mark questions with answers
Q1. Find the ratio of power produced in 16, 10 and 20 resistors. Also find the ratio of time taken by these resistors to boil 2 litres of water.
Error! Unknown switch argument.
Ans1. The equivalent circuit diagram can be drawn as below.
Error! Unknown switch argument.
As 8 and 20 are in series so using V  R
v8/v20 = 8/20 = 2/5 = 2:5.
So v8 = (2/7) x 14 = 4v
v20 = (5/7) x 14 = 10v
Voltage across 8 and 20 is 4v and 10v respectively.
4 and 6 are in series, 16 and 24 are also in series so voltage across 10 and 40 is 4 volts each. This 4 volts is to be divided between 16 and 24 resistors.
As 16 and 24 are in series so
v16:v24 = 16/24 = 2/3 = 2:3
v16 = (2/5) x 4 = 8/5 = 1.6v
v24 = (3/5) x 4 = 12/5 = 2.4v
Volatge across 20 is 10v. Voltage across 10 is zero. So ratio of heat produced in 16, 10 and 20 resistors is
(1.6)2/16, (0)2/10, (10)2/20
or, 0.16, 0, 1/2
or, 8:0:25.
The ratio of time taken by these resistors to boil 2 litres of water is in inverse ratio of their powers
1/8:1/0:1/25
1/8:/1:1/25
25::8
Q2. A dry cell of e.m.f 3.0V and internal resistance 0.2 ohm is connected across a resistor in series with a very low resistance ammeter. When the circuit is switched on the ammeter reading settles to a steady value of 2.4A. What is the steady
a. rate of chemical energy consumption of the cell.
b. rate of energy dissipation inside the cell.
c. rate of energy dissipation inside the resistor and
d. power output of the source.
Ans. (Try yourself).
Q3. State and explain Faraday's laws of electrolysis. How are these laws verified?
Ans. (Try yourself).
Q4. How does thermo e.m.f change with temperature of hot junction? Give the origin of thermo e.m.f.
Ans. (Try yourself).
