Circuits
Resistors

1.
Show that for a parallel circuit of two resistors 
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You should make clear the physics used in your proof.

2.
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Calculate from the circuit shown


(a)
the total resistance.


(b)
the current through each resistor.


(c)
the power dissipated in each resistor.


(d)
the total power supplied by the cell.


(e)
the % efficiency with which power is transferred to the external circuit.

3.
(a)
Two 10 ( resistors are connected in series with a cell of e.m.f. E and internal resistance r.  A current I flows in the circuit.  The same two resistors are now connected in parallel across the same cell and the current which flows in each resistor is again I.  Calculate the internal resistance of the cell.


(b)
How would the two currents compare if the internal resistance were greater than/less than the value calculated in part (a)?

4.
A closed circular ring of wire has a resistance of 10  measured across the diameter of the ring.  What is the resistance between two points separated by one quarter of the circumference of the ring?  (a diagram will help)

4.
A battery has an e.m.f. of 6 V and an internal resistance of 2 .



(a)
What is the maximum power that the cell can deliver to an external resistor and what is the efficiency of this power transfer?



(b)
What power does this cell deliver to a 10   resistor and what is the efficiency of this process?

5.
The following components are available to measure the current-voltage characteristic for a resistor.


15 ( rheostat/potentiometer


10 ( resistor under test


12 V supply of low internal resistance


ammeter


voltmeter


connecting wire

(a)
Draw a circuit diagram which shows the 12 V supply connected to the variable resistance used as a rheostat to control the current through the 10 ( resistor, with the ammeter and voltmeter used to measure the current through the 10 ( resistor and voltage across the 10 ( resistor.


Calculate 


(i)
the maximum current through the 10 ( resistor and the corresponding current supplied by the 12 V supply


(ii)
the minimum current through the 10 ( resistor and the corresponding current taken from the 12 V supply.

(b)
Repeat part (a), this time using the circuit connected as a potentiometer circuit.
6.
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(a)
Calculate the values of I and V in the potential divider circuit of Fig 1.

(b)
State (qualitatively) what would happen to these values of I and V if an attempt were made to measure V using an analogue voltmeter of resistance about100 k(.

(c)
One of the 1 k( resistors is replaced by a light dependent resistor (LDR) as shown in Fig 2.  When the light falling on the LDR is bright, the LDR has a resistance of 250 ( and when it is dark the LDR has a resistance of 4 k(.  Calculate the maximum and minimum values of V to be expected in this circuit.

(d)
Would the minimum value of V occur when the LDR was in the light or in the dark?

7.
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Three resistors X, Y and Z are connected as shown.  Resistance measurement show that


RAD =14 SYMBOL 87 \f "Symbol", RAB = 18 SYMBOL 87 \f "Symbol" and RBC = 20 SYMBOL 87 \f "Symbol".

Calculate the values of X, Y and Z.

8.
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Three resistors P, Q and R are connected as shown .  Resistance measurement show that


RAD =14 SYMBOL 87 \f "Symbol", RAB = 18 SYMBOL 87 \f "Symbol" and RBC = 20 SYMBOL 87 \f "Symbol".

Calculate the values of P, Q and R.

_859816953

