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Subject - Physics

CH. – 9. ELECTRICAL POWER and HOUSEHOLD ELECTRICITY

Question – 1.Name the material commonly used for making (i) filament of bulb,      (ii) fuse wire and (iii) heater element. State two properties of the material which make them suitable.  

Question – 2. Why is the filament of an electric iron or kettle put between mica and sheets ? 

Question – 3. State the purpose of a fuse in an electric circuit. Explain how a fuse protects an electric circuit ? 

Question – 4. Explain the function of the following in the household wiring (i) a three pin plug and (ii) main switch. In a three pin plug, why is the earth pin made longer and thicker than the other two pins ?         

Question – 5. What is high tension wires ? Give two characteristics of these wires ? 

NUMERICALS               

Numerical – 1. An electrical appliance is rated 1500 W, 250 V. This appliance is connected to 250 mains. Calculate : 

(i) the current drawn, 

(ii) the electrical energy consumed in 60 hours, 

(iii) the cost of electrical energy consumed at Rs.2.50 per kWh. 

Solution :- Here, P = 1500 W = 1.5 kW, V = 250 V 

                  (i) Using, P = V I ,    we have                                              

                                   I = P/V = 1500/250 = 6 A. 

                   (ii) E = P × t = 1.5 × 60 = 90 kWh  

                   (iii) Cost = E × cost per unit = 90 × 2.50 = Rs.225. 

Numerical – 2. An electric kettle is rated 2.5 kW, 250 V. Find the cost of running the kettle for two hours at 60 paisa per unit. 

Solution :- Here, P = 2.5 kW, V = 250 V, t = 2 hours, cost per unit = Re.0.60. 

                   Using,  E = P × t  = 2.5 × 2 = 5 kWh, 

                   Therefore, cost of running the kettle = 5 × 0.60 = Rs.3.0  

Numerical – 3. Calculate the electrical energy in SI units consumed by a 100 W bulb and a 60 W fan connected in parallel in 5 minutes. 

Solution:- Here, P1 = 100 W, P2 = 60 W, t = 5 minutes = 5 × 60 = 300 s. 

                   Total power in parallel P = P1 + P2 = 100 + 60 = 160 W 

                                                        E = P × t = 160 × 300 = 48,000 J. 

Numerical – 4. A bulb is marked 100 W, 220 V and an electric heater is marked 2000 W, 220 V. (i) What is the ratio of their resistances? (ii) In which of the above a thicker connecting wire or lead is required? 

Solution :- (i) Let RB and RH be the resistances of bulb and heater respectively. 

                  Using,    R = V2/P , for the bulb marked 100 W, 220 V we get 

                                 RB = (220)2/100 = 484 Ω         

                   And for the heater marked 2000 W, 220 V we get 

                                 RH = (220)2/2000 = 24.2 Ω                                      

                   Therefore, RB/RH = 484/24.2 = 20. 

                  (ii) Current flowing through the heater is 20 times than that through the bulb. Therefore, a thicker connecting wires (or lesad) will be required for the electric heater. 

Numerical – 5. What quantity of heat will be produced in a coil of resistance 80 ohm if current of 3 A is passed through it for 4 second. 

Solution :- Here, R = 80 Ω, I = 3 A, t = 4 s 

                  Using H = I2Rt = (3)2 × 80 × 4 = 2880 J 

Numerical – 6. A refrigerator is marked 80 W, 220 V. 

(i) How much energy does it consume in one day if on an average it is used for 20 hours a day ? 

(ii) What is likely to happen if the voltage drops to 50 V. 

Solution :- Here, P = 80 W, v= 220 V, t= 20 hours, E = ? 

                 (i) Using, E = P × t  = 80 × 20 = 1600 Wh  = 1.6 kWh 

                 (ii) If voltage drops a large current will flow through it and damage the refrigerator.

