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Question 

Number 
Answer Mark 

1 The only correct answer is B  

 

A is not correct because this ignores the - sign    
C is not correct because there is now force acting upwards 

D is not correct because there is no force acting downwards 

 

1 

2 The only correct answer is B (-4.0 x 10-3 N) 

𝐸 =  
𝐹

𝑄
 =  

8.0 × 10−3 N

4.0 × 10−6 C
 = 2.0 ×  103 N C−1 

For −2.0 × 10−6 𝐶   
𝐹 = 𝐸𝑄 = (2.0 ×  103 N C−1)  × (−2.0 ×  10−6 C ) =  −4.0 ×  10−3 N 

 

A is not correct because this would be the current is a series circuit  

C is not correct because this used original force without adjusting for smaller 

charge 

D is not correct because charge not halved 

 

1 

3 The only correct answer is A (0.25 N) 

Doubling separation makes the force ¼ times smaller due to inverse square law. 

 

B is not correct because  this is inverse force 

C is not correct because  this assumes force is proportional to separation 

D is not correct because   this assumes force is proportional to separation 
squared 

 

1 

4 The only correct answer is A (1.35 x 10-7 C ) 

𝑄 =  
𝐸𝑟2

𝑘
 =  

4500 N C−1  ×  (0.30 m)2

9 .0 ×  109
 =   1.35 x 10−7 C 

 

B is not correct because r  is not squared 

C is not correct because 30 cm used instead of 0.3 m   
D is not correct because  equation incorrectly rearranged 

 

1 

5 The only correct answer is C (The electric field strength is equal to the negative 

rate of change of electric potential with distance) 

 

A is not correct because electric field and electric potential are not the same  

B is not correct because sign is incorrect 

D is not correct because not a square law 

 

1 

6 The only correct answer is C  

 

𝐸 =  
𝑉

𝐷
 so  𝐸1 =  

500 V

0.1 m
 = 5000 Vm−1  and so  𝐸2 =  

500 V

0.05m
 = 10000 Vm−1   

 
𝐸2

𝐸1
 =  

10000

5000
 = 2 

 

 

1 
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7 The only correct answer is C  

 

A is not correct because 𝑉 ∝  
1

𝑟
 

B is not correct  because 𝑉 ∝  
1

𝑟
  

D is not correct  because 𝑉 ∝  
1

𝑟
  

 

1 

8 The only correct answer is C (0.50 as C = Q/V) 

 

A is not correct because this is V/Q with units converted 

B is not correct because  this is ½ Q/V 

D is not correct because this is V/Q with units not converted 

 

1 

9 The only correct answer is C (0.08 ) 

 

A is not correct because 𝑊 =  
1

2
𝐶𝑉2 and this is 

1

2
𝐶𝑉 

C is not correct because  𝑊 =  
1

2
𝐶𝑉2 and this is 𝐶𝑉 

D is not correct because  𝑊 =  
1

2
𝐶𝑉2 and this is 𝐶𝑉2 

 

1 

10 The only correct answer is C (22) 

 

𝜏 = 𝑅𝐶 = (10 ×  103)Ω × (2200 × 10−6) F  

1 

11 The only correct answer is C (5.00 × 10−2) 

 

flux linkage = number of turns X magnetic flux = 200 × 2.5 × 10−4 Wb 

 

1 

12 The only correct answer is B (0.10) 

 

𝛷 = 𝐵 ⋅ 𝐴 ⋅ 𝑐𝑜𝑠𝜃 = 0.5 T × 0.02 m2  × 1 ×  10 = 0.10 Wb  

1 

13 The only correct answer is D (Z) 

 

• Fleming’s left-hand rule: Thumb = force, First finger = magnetic field, 

Second finger = current (or velocity of positive charge).  

• For an electron (negative), the force is opposite to the direction given by 

the left-hand rule for a positive charge. 

• Field: into the page, velocity: right → force is upwards for an electron. 

 

1 

14 The only correct answer is B ( Increasing the speed of relative motion between 

the coil and the magnet ) 

 

Faraday’s law states that ℰ = −𝑁
ΔΦ

Δ𝑡
. Increasing the relative speed increases the 

rate of change of magnetic flux (ΔΦ/Δ𝑡), increasing the induced e.m.f.  

1 

15 The only correct answer is C ( Increasing how quickly the current in the primary 

coil changes ) 

 

Faraday’s law states that the induced e.m.f. depends on the rate of change of 

magnetic flux. A faster change of current in the primary coil produces a faster-

changing magnetic field, which increases the e.m.f. in the secondary coil 

 

1 
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16 The only correct answer is A  

 

𝑹𝟏 =  
𝒎𝒗

𝑩𝑸
  𝑹𝟐  =

𝒎(𝒗/𝟐)

𝟒𝑩𝑸
 =  

𝒎𝒗

𝟖𝑩𝑸
 =  

𝑹𝟏

𝟖
  

1 

17 The only correct answer is A ( 𝑉 = 9𝑒−1 × 10−3/(500 ×4 × 10=6)) 

 

• Voltage in discharge: 𝑉 = 𝑉0𝑒−𝑡/𝑅𝐶 

• RC = 500 × 4 × 10−6 = 0.002 s 

• Substitute 𝑡 = 1 ms correctly into 𝑒−𝑡/𝑅𝐶 

 

 

1 

18 The only correct answer is B (2.47 A ) 

 

RMS current: 𝐼rms =
𝐼0

√2
=

3.5

1.414
≈ 2.47 A  

1 

19 The only correct answer is C  

 

𝐸 =  
1

2
𝐶𝑉2  so C = 

2𝐸

𝑉2  =  
16

16
 = 1 F 

 

When p.d. = 8 V 𝐸 =  
64

2
 = 32  J   

 

1 

20 The only correct answer is A  

 

B is not correct because this is equivalent to a coulomb 

C is not correct because this is equivalent to a farad−1 

D is not correct because this is equivalent to a watt−1 

 

1 


