Danyal Education
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O L evel Pure Physics Structured
Current and DC Circuits Test 4.0

Q1
The variation with potential difference (p.d.) V of current | for a semiconductor diode is shown
in the figure below.
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a. Use the figure provided to describe the variation of the resistance of the diode between
V=-05VandV=0.8V.

2]

b. On the figure below, sketch the variation with p.d. V of current | for a filament lamp.
Numerical values are not required.

(1]
Ik
GU 7 =
¢.  What is the name given to such an electrical conductor as described in (b)? -
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Q2

The 8.0 Q resistor in the circuit shown below dissipates 45 J of heat energy in 5.0 s.

Y == 80Q R

50Q

a. Calculate the potential difference across the 8.0 Q resistor.
(2]

b. Calculate the current flowing through the 5.0 Q resistor.



c.

d.
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Calculate the total resistance of the circuit.

Determine the value of the resistor R.

(2]

[3]
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3. Largest ammeter reading 1.

[2]
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Q5
(a) During a thunderstorm, a lightning strike has an average current of 1.5 x 10* A. The
charge transferred to the ground is 32 C.

Calculate the duration of the lightning strike.

duration = ....cooviiiiiiiiri e [2]

(b) Fig. 11.1 shows a circuit.
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Fig. 12.1

The resistances of the resistors are R, 2R and 4R. The supply has electromotive
force, E.

(i) Define the electromotive force of the supply.

...........................................................................................................
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(i) Calculate
1. the total resistance of the circuit in terms of R,

FRSISIANDE: = commmmenesissssasssi s smns [2]

2. the current from the supply in terms of E and R.

BUNENL = wommmmas s sxsommm s 1

(c) Fig. 12.2 shows a circuit consisting of two resistors connected in series to a d.c.
supply.
!

]

i

Fig. 12.2

The resistors have resistances Ry and R,. The supply has electromotive force, E. The
current from the supply is I.

(i) Show that the voltmeter reading V is given by the relation

V= R, E
R, +R,

(2]
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(ii) Fig. 12.3 shows a circuit that includes a thermistor.

100 u)

Fig. 12.3

Describe and explain how the voltmeter reading changes as the temperature of
the thermistor is increased.
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Answers
Current and DC Circuits Test 4.0

Q1

a. Use the figure provided to describe the variation of the resistance of the diode between
V=-05VandV=08V. .

(2]

From -0.5 V to 0.4 V, the resistance of the dicde is very high A1
and no current can flow.
From V = 0.4 V onwards, the resistance of the diode decreases A1

significantly and large amount of current can now flow.

b. On the figure below, sketch the variation with p.d. V of current | for a filament lamp.
Numerical values are not required.
[1]

Ik

c. \What is the name given to such an electrical conductor as described in (b)?

Non Ohmic Conductor A1l



Q2

d.
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Calculate the potential difference across the 8.0 Q resistor.

Power = V2 + R

45+5=V2+8
V=849V

Calculate the current flowing through the 5.0 Q resistor.

EMF =V1+ V2

20 =8485+ V2
v2z=11.561V

V=IR
11.51=1x5
1=230A

Calculate the total resistance of the circuit.

EMF=IR

20=2302x R
R=86302

Determine the value of the resistor R.

Total R = R1 + R2
8.688 = 5 + R2

R2 = 3.688
R2=(8xR)+(8+R)

3.688=(8xR)+(8+R)
R=6.84
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Q4

Q5
(a)
Q=1It 1]
32=15x10%xt 1]
= 2:13% 10%s [1)

Marker's comments:
This question was generally well answered.

(bi)
Electromotive force is the work done by the supply in driving a unit charge around a complete
circuit.

Marker's comments:

Some candidates knew the definition but weaker candidates failed to use the term “unit
charge”. Many candidates failed to use the term “complete” but no marks were deducted.
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(bii)

1.

1/Ref = 1/R1 + 1/R2 + 1/R3

1/Rex = 1/R + 1/2R + 1/4R 1]
1/Rett = T/(4R)

Rett = 4R/7 [1]

Marker's comments: _
This part was generally well answered. But weaker candidates used complex mathematics to

get the answer.

2.

V=IR
E=1x4R/7
| = 7E/(4R)

Marker's comments:
Error carried forward was allowed for this question. This part was generally well answered.

(ci)
V=IR
I = VIR

13



