
1.​               

 
Ans: C 
Rate of flow of electrons = current / charge on 1 electron 
 

2.​      

 
 
NOTE: coulomb = the charge passing a point in 1 second when there is a current of 1 
ampere.  
 



3.​      

 
Ans: D  

-​ When area increases, drift speed decreases 
-​ Diameter is doubled so area is quadrupled 

 
NOTE: 
n = number of charge carriers per unit volume of wire 
nA = number of charge carriers per unit length of wire 
 
4.​    

 
Ans: B 

-​ Constant current and constant time 
-​ Q = It, so Q must also be constant 

 



5.​     

 
Ans: B 
 

NOTE: charge carriers in a metal wire = free electrons 
n = number of charge carriers per unit volume of wire = number of free electrons per 
unit volume of wire 
 
6.​     

 
Ans: A  
 



7.​    

 
Ans: A  
 

8.​    

 
9.​    

 



Ans: D 
-​ Power from the electric motor (input) = VI = 2200 x 240 = 528000 
-​ Power from a crane (output) = E/t = Fd/t  
-​ d/t = v, thus P = Fv 
-​ F = mg, thus P = mgv = 14000 x 9.81 x 3.2 = 439488 
-​ Efficiency = (439488/528000) x 100 = 83.236 

 
10.​     

 
Ans: B 
 

NOTE: definitions of different quantities  
-​ To define p.d: V = E/Q = W/Q 
-​ To define charge: Q = It 
-​ To define resistance: V = IR 

 
11.​    

 
Ans: D 

-​ Current of 0.6 A is same throughout 
-​ R in each wire = 800 x 0.005 = 4Ω 
-​ V lost in each wire = 0.6 x 4 = 2.4V 
-​ Input V – V lost = output V  



-​ Thus input V = 16 + 2.4 + 2.4 = 20.8V 
 
12.​     

 
Ans: A 

-​ I = (2.4 x 103) / 240 = 10A 
-​ V lost = (0.5 x 10) + (0.5 x 10) = 10V 
-​ Output V = 240 - 10 = 230V 
-​ Output power = 230 x 10 = 2300W = 2.3kW 

 
13.​       

 
Ans: C 

-​ E = VIt = VQ = 12 x 4 = 48J 
-​ t = E/VI = 48/(12 x 2) = 2s 

 



14.​    

 
Ans: A 

-​ R at operating temperature = V2/P = 2402/100 = 576 
-​ R at room temperature = 576 / 16 = 36Ω 

 
15.​         

 
Ans: B 

-​ I = 10A throughout  
-​ V lost = (1 x 10) + (1 x 10) = 20V 
-​ Output V = 240 - 20 = 220V 
-​ Output P = 220 x 10 = 2200W 

 



16.​       

 
Ans: C 

-​ Option A 
-​ P = V2/R 
-​ For the statement to be true, P = V2/R1 = V2/(R2 + R3) 
-​ V is same in both branches, but R1 is not necessarily equal to R2 + R3 

-​ Option B 
-​ P = V2/R 
-​ For the statement to be true, P = V2/R2 = V2/R3 
-​ R2 is not necessarily equal to R3 

-​ Option C 
-​ Conservation of energy!! 
-​ Power output of cell = VI 
-​ I = I1 + I2 

-​ P dissipated in R1 = VI1 

-​ P dissipated in R2 and R3 = VI2 

-​ (P dissipated in R2 and R3 should be taken together, since ratio of their 
resistance and their p.d.s is not known - assume that R2 and R3 are 
combined to give a single resistance) 

-​ VI = V(I1 + I2) 
-​ Option D: there should be power dissipation from R2 and R3 

 



 
DOUBT!! 
 
Power dissipation in series circuit 
P = I2R  

-​ Current is the same everywhere 
-​ Greater the resistance, greater the power dissipated 

 
Power dissipation in parallel circuit 
P = V2/R  

-​ Voltage / p.d is the same across each branch  
-​ Greater the resistance, lesser the power dissipated 

 



17.​         

 
Ans: C  

-​ Power dissipated = I2R 
-​ Power dissipated when current is 2A = 22 x 100 = 400W 
-​ Power dissipated when current is –1A = 12 x 100 = 100W 
-​ Mean power dissipated = (400 + 100) / 2 = 250W 

 
18.​    

 
Ans: B 

-​ Current in first lamp = 60/240 = 0.25A 
-​ Current in second lamp = 2.5/10 = 0.25A 
-​ Current is same, and both lamps are connected in series, thus both light at 

normal brightness 
 
19.​    

 



Ans: C 
-​ P.d = E/Q 
-​ P = (E/t) and I = (Q/t) 
-​ E/Q = (E/t) / (Q/t) 
-​ Thus p.d. = P/I 

 
20.​          

 
Ans: B 

-​ P = I2R 
-​ Current is the same throughout, so P is directly proportional to R. 

 
21.​     

 
Ans: C  

-​ Length is doubled 
-​ Same volume, so area is halved 
-​ Thus R is quadrupled  

 



22.​    

 
Ans: A  

-​ There is a potential drop 
-​ In a conductor, the potential drop is continuous: even along each wire, there 

is a drop; this eliminates options C & D.  
-​ In A, initial drop is least steep and final drop is most steep; ​

In B, initial drop is most steep and final drop is least steep.  
-​ Potential drop depends on resistance.  
-​ Widest wire has least resistance, and narrowest wire has most resistance. 
-​ Least resistance = potential drop is smallest;​

Most resistance = potential drop is largest.  
-​ Thus initial drop has to be less and final drop has to be highest = option A.  

 



23.​    

 
Ans: B 

 
 

24.​   

 
Ans: C 



 
 

25.​   

 
Ans: B 
 



26.​       

 
Ans: B 
NOTE: Graph of V–I is a reflection of graph of I–V in line y=x; V–I is inverse of 
I–V 
 



27.​     

 
Ans: A 

  
Careful not to select option D! 
 

28.​      

 
Ans: A  
 



29.​    

 
Ans: D  
 



30.​    

 
Ans: B 
 

31.​     

 
Ans: D 
 



32.​    

 
Ans: A  

-​ Length of wire = ND  
-​ Cross sectional area = (d/2)2 = d2/4 
-​ R = pND / (d2/4) = 4pND/ d2 

 
33.​    

 
Ans: C 
 

34.​    

 
Ans: C 
 



35.​     

 
Ans: B 

-​ To calculate resistance, measurement of p.d and current is taken 
-​ Length is directly measured  
-​ To calculate area, measurement of diameter is taken  
 

36.​      

 
Ans: D 
 

37.​    

 
Ans: D 
-​ (100 x 103) / (200 x 2) = 250 

 



38.​     

 
Ans: D  

-​ Efficiency = (output power / input power) x 100 
-​ Input power = mgh/t = 200 x 9.81 x 8 = 15696 (m/t is given) 
-​ Ouput power = 32 x 230 = 7360 
-​ Efficiency = (7360/15696) x 100 = 46.891 

 
NOTE: typical value for the order of magnitude of the resistivity of copper = 10–8Ωm 
 
39.​      

 
Ans: B 
 



40.​    

 
Ans: A  

-​ Length increases, area decreases; because volume remains constant. 
-​ V = A x L 
-​ R = (pL) / A = (pL) / (V/L) = (pL2) / V 
-​ V and p are constant; only L is changing from the equation above.  
-​ R is increasing by quadratic factor, because R ∝ L2 , thus parabola.  

-​ At 0 extension there will be some resistance, so the graph doesn't start 
from origin. ​
 

41.​     

​
Ans: A​



​
 

42.​      

​
Ans: D  

-​ For Ohm’s law, I should be directly proportional to V. In this case, it is not 
directly proportional since the line does not pass through the origin!! 

 



43.​     

​
Ans: C 

-​ Q = It | Q = ne | ne = It  
-​ n = ((1.5 x 10–9) (3)) / (2 x 1.6 x 10–19) = 1.4 x 1010​

 
REMEMBER: ɑ–particle has charge of 2e 
 

44.​   

​
Ans: C​
 



45.​   

​
Ans: B 

-​ When Q is removed, current through P increases, so its gets brighter 
-​ Total current in circuit decreases when Q is removed, so R gets dimmer 

 


