
CHAPTER # 13 (CURRENT ELECTRICITY) 

THEORETICAL 

1. Define temperature co-efficient of resistance. Derive the expression for temperature co-efficient of resistance. 
(2017) 

2. How does the temperature affect the resistance of a conductor? Derive an expression for the resistance of the 
conductor at 𝑇𝑜𝐶.(2016) 

3. How the resistance of metallic conductor is affected by variation in temperature? (2011) 
4. Define potential difference and electromotive force. Both are measured in volts. What is the difference between 

these two concepts? (2010) 
5. Differentiate between the terminal and EMF of a battery. Derive the relevant expression. (2008) 
6. State the law which governs the potential difference across the conductor and the current passing through it. 

How is the resistance of the conductor related to its dimensions? Derive the formula for the temperature 
coefficient of resistivity. (2007) 

7. Write down the definition and units of Electric current (2005) 
8. Define resistance and write down its units. How the resistance of a conductor does depends upon 

temperature? Derive the equation for the resistance at a given temperature. (2005) 
9. Explain Ohm’s law and give its limitations. (2004) 
10. Define the following: (i) Resistivity (ii) Temperature coefficient of resistance (iii) Electromotive force (2002 

Pre Engineering) 
11. Differentiate between electromotive force and terminal potential difference of a battery when an external 

resistance is connected and not connected across it. (2002 Pre Medical) 
12. How is the resistance of a metallic conductor affected by variation in temperature? (2011) 
13. Define the potential difference and electromotive force. Both are measured in volts. What is the difference 

between these concepts? (2010) 
14. State Ohm's Law and derive an expression for the equivalent resistance of these resistances when connected in 

parallel/series. [2002/2003(pre medical), 2006, 1991] 
15. Explain the resistively of a material and define resistance and write down its units, How the resistance of a 

conductor depend upon temperature? Derive the resistance for the resistance at a given temperature. (2005) 
16. State and explain Ohm's Law. (2014, 2004, 1991) 
17. Derive a relation to find the equal resistance of three resistances when they are connected in series. (2001) 
18. Explain temperature coefficient of resistance. (2000) 
19. Write a note on resistively and its temperature coefficient (1999) 
20. Write down short note: (i) Electromotive force (ii) Terminal potential difference (1997) 
21. You are given three resistances, how will you connect them to get: (i) Maximum resistance (ii) Minimum 

resistance (1996) 
(a) State and explain Ohm’s law. (b) Explain the following terms: (i) Resistivity of a material (ii) Temperature 

co-efficient of resistance (1995, 2000) 

 

NUMERICAL PROBLEMS 

1. The resistance of a platinum thermometer is 200Ω at 0𝑜𝐶 and 257.6Ω when immersed in a hot bath. What is 
the temperature of the bath. (𝛼 = 0.00392/𝑜𝐶) (2017) 

2. Find the resistance at 100𝑜𝐶 of a silver wire, 1mm in diameter and 1000cm long. (2016) 
3. A 50Ω resistor is to be wound from a platinum wire 0.1𝑚𝑚  is diameter. How much wire is needed? 

(Resistivity of the wire 𝜌 = 11 × 10−8Ω𝑚) (2015) 
4. Two resistors of 5Ω and 2Ω are connected in parallel with a 9V battery. Calculate the current and power 

dissipated in each resistance. (2013) 
5. You are given three resistors each of 2Ω. How would you arrange these to obtain equivalent resistance of: 

a) 1.33Ω 
b) 3Ω 
c) 6Ω 
Verify the results mathematically. (2012) 



6. Two resistors of 5Ω and 2Ω are connected in parallel with a 9V battery. Calculate the current and power 
dissipated in each resistance. (2013) 

7. You have given three resistors each of 2 ohms. How would you arrange these to obtain equivalent resistance 
of: (a) 1.33 ohm (b) 3 ohm (c) 6 ohm? (2012) 

8. A rectangular bar of iron is 2cm×2cm is cross section and 20cm long. What is the resistance of the bar at 500oC 
if ρ=11×10-8Ω-m and 𝛼= 0.0052K-1? (2011) 

9. A water heater that will deliver 1Kg (mwater) of water per minute (t=60 seconds) required. The water is 
supplied at 20oC (T1) and an output temperature of 80oC (T2) is desired. What would be the (R) of the heating 
element in water if the line voltage is 220V? (specific heat of water =Cwater =4200J/kgK) (2010) 

10. In the given diagram R1=R2=4 Ω & R3=6 Ω. Calculate the current in 6Ω resistance. (2009) 

 
11. A resistor is made by using a 50m Ni-Chrome wire of diameter 0.8mm at 0oC. Calculate its resistance at 50oC. 

(Given ρ=1.110-6Ω-m, and 𝛼=0.0002oC-1 at 0oC) (2009) 
12. Find the equivalent resistance and the current through R1 and R2 Given that: R1=10Ω, R2 =10Ω, R3=5Ω, 

R4=10Ω, R5=4Ω. (2008) 
13. A rectangular block of iron has the dimensions 1.2cm x 1.2cm x 15cm (i) what is the resistance of the opposing 

square ends? (ii) What is the resistance between two of the rectangular faces? (The resistivity for iron at room 
temperature is 9.6x10-8ohm-m)(2008) 

14. A platinum wire of diameter 0.2mm is wound to make a resistor of 4 ohm. How long a wire is needed for this 
purpose? (2007) 

15. A 50 Ohm resistor is connected from a copper wire, 0.2mm in diameter. What is the length of the wire needed? 

(𝜌 = 1.6 x 10-8 ohm.meter)(2006) 
16. Two resistances 10 Ohm and 50 Ohm are connected in series with a battery of 6 volts. Calculate: (i) The charge 

down from the battery per minute. (ii) The Power dissipated in 10 Ohm resistance. (2005)  

17. Find the equivalent resistance in the given circuit. Current I and potential difference between a and b when R1 

= 5 ohm, R2 = 2 ohm, R3 = 3 ohm and R4 = 6 ohm. (2003. Med) 
18. The resistance of a tungsten wire used in the filament bulb is 20 ohm when the bulb is at hot temperature of 

2020oC. What would you estimate its resistance at 20oC. (The temperature of coefficient of tungsten is 
=1.0046oC-1. (2002 Pre engineering) 

19. Find the equivalent resistance and the current through R1 and R2 Given that: R1= 20 Ω R2 = 30Ω R3 = 20 Ω R4= 
40 Ω R5 = 100Ω. (2001) 

20. Resistors of 2Ω, 3Ω and 4 Ω are connected in series, if the current flowing through one of them is 1A. What is 
the current through the other resistor? (2000) 

21. You are given three resistors each of 2 ohm. How would you arrange these resistors to obtain the equivalent 

resistance of: (1.5 Ohm, 3 Ohm and 6 Ohm) also prove the result mathematically? (2000) 


