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(a) Let the current be I, flowing in the clockwise direction. By applying Kirchhoff’s 2nd Law in the loop ABCDA, we have

VAB + VBC + VCD + VDA = 0

(4.0 – 1.0 I) + (–2.0 – 3.0 I) – 6.0 I – 10.0 I = 0

Solving, we get I = 0.1 A.

Mr Lim’s Note: It really doesn’t matter if you don’t know the actual direction of the current. If you have assumed the direction of the current to be anti-clockwise, then your value for I would be negative 0.1 A. But be careful when you substitute this value to find other values: If you plan to make use of the equation above again, do remember to include the negative sign.

(b) The terminal p.d. of the batteries are actually VAB and VBC, which are equal to (4.0 –1.0 I) and (– 2.0 – 3.0 I) respectively. So substituting the value of I obtained, we get

VAB = 3.9 V and VCB = 2.3 V. 

Mr Lim’s Note: Always take p.d. of e.m.f. sources to be from the +ive terminal to –ive terminal

(c) Since D is earthed, potential at D = 0 V. We also know


VDA = VA – VD = –10.0 I

and


VCD = VD – VC = – 6.0 I


So we get VA = - 1.0 V and VC = 0.6 V.

Mr Lim’s Note: VDA is not VD – VA , because you always take the final potential minus the initial potential to find the difference. So VDA is actually VA – VD. 

12 If the current in the circuit is 15 A and the voltage supply is 120 V, the power supplied is 

P = IV = 120 x 15 = 1800 W. 

Thus the number of 150 W bulbs = 1800 / 150 = 12

So to avoid tripping the circuit breaker, the maximum number of light bulbs should be 11.

13 (a) In the notes. The basic principles are the conservation principles.

(b)
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Applying Kirchhoff’s 1st law to junction A and 2nd law to the loops ABCA and ABDA, we can obtain 3 equations to solve for 3 unknowns: Ia, Ib and Ic.

Ia – Ib – Ic = 0

– 3.0 Ib + 2.0 – 3.0 Ia = 0

– 3.0 Ib + 4.0 Ic – 1.0 = 0

Solving, we get Ia = 0.52 A and Ib = 0.15 A. Ic = 0.37 A, although this is not required.

16 Representing the circuit in a different way, we have
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Then you have to consider the two instances of ROX and ROY when OY = 75.0 cm and when OY = 100.0 cm individually. 

------- If you haven’t already solved it, try solving it again before proceeding  -------

(a) When OY = 75.0 cm, ROX = 6.0 ( and RXY = 3.0 (.
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 = 1.50 V

(b) When OY = OS = 100.0 cm, ROX = 7.5 ( and RXY = 4.5 (.

     
[image: image3.wmf]OY

OX

OY

OX

V

V

R

R

=

 ( VOY = 
[image: image4.wmf]00

.

1

x

5

.

7

0

.

12

 = 1.60 V

(c) Considering ROY and r as resistors in series:


When OY = 75.0 cm,
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Similarly, when OY = 100.0 cm,
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From these two equations, you can solve for 2 unknowns EA and r.

You should be able to obtain EA = 2.0 Vand r = 3.0 (.
17 [image: image14.png]


You have to know that the thermometric property that the thermocouple thermometer uses is the e.m.f. that is produced due to the temperature difference between the two junctions. 

In the first case, a potentiometer circuit is used to measure the p.d. between the two ends which is given by E – Ir where E is the e.m.f. produced and r is the resistance of the wires. There will be a potential drop across the wires when a current, I flows in the secondary circuit due to the resistance of the wires. But when a balance point is achieved, there is no current. Thus the 5.6 mV obtained IS the e.m.f. produced for a temperature difference of 100oC.

In the second case, a voltmeter is used to measure the p.d. There must be a current in the circuit in order for the p.d. to be read on the voltmeter. Thus there WILL BE a potential drop of Ir across the wires and the reading on the voltmeter will NOT be the e.m.f. produced. Thus the value of 2.8 mV is actually the E – Ir and you need E, the thermometric property in order to find temperature. However you know that r = 10 (. You know that resistance of the voltmeter = 100 (. Can you solve it now?

------- If you haven’t already solved it, try solving it again before proceeding  -------

You need to find the e.m.f. produced in the second instance. There are actually many ways to find it from here. You can find the current in the circuit or you could use the potential divider equation:
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Applying this value to the equation 
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we obtain T = 55.0 oC.

18
(a) In the notes.

(b) To the left of the voltmeter, connected to its terminals is a battery. P.d. across e.m.f. sources are not dependant on current in the circuit. P.d. across resistors on the other hand vary with current according to the equation V= IR.

Thus if the p.d. across the battery varies with I, then there must be internal resistance in the battery. And since the potential drop across the internal resistance increases with higher current, the p.d. across the battery (E – Ir) will decrease.

(c) Just add in another column in the table for values of P which is calculated using P=IV. The largest P is 4.68 W when R = 4.00 (.

(d) The equivalent resistance of R and the 20.0 ( resistor = (20.0)(4.00)/(20.0 + 4.00)















  = 3.33 (
Thus V = IR  (  4.54 = 1.03 (3.33 + RA)  (  RA = 1.08 (
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