Danyal Education
“A commitment to teach and nurture”

O L evel Pure Physics Structured
Current and DC Circuits Test 3.0

Q1
(a) Fig. 12.1 shows a variable potential divider (potentiometer), a power supply and a lamp.
=
S
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Q
Fig. 12.1
{iy OnFig. 121,
1.  mark with a letter X the position of an ammeter to measure the current in the
lamp,

2. add a voltmeter to measure the potential difference (p.d.) across the lamp.  [2]

(ii} The sliding contact § moves from P to Q. Describe what happens to the brightness
of the lamp.

L]

{b) The lamp is marked 12 V', 200 mA.
When the potential difference across the lamp is in the range 0 to 1.0 V, the resistance
of the lamp has a constant value of 11 Q.

(i) Calculate the current in the lamp when the potential difference across it is 1.0 V.

cumment=_.............................[2]

(ii) Calculate the power dissipated by the lamp when the potential difference across it is
1.0V

DOWET = . viieiiiiiiieienn 2]
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Q2
7. The diagram shows a circuit consists of a light dependent resistor (LDR), a
potentiometer XY and a loudspeaker.

@),

X Pointer P
.‘_.__

PR loudspeaker

-

When little light falls on the LDR, its resistance is 3000 Q. When the light of strong
intensity falls on the LDR, its resistance is 500 .

a)  Describe and explain the conditions where the loudspeaker will be the loudest. [3]

......................................................................................................
......................................................................................................
......................................................................................................

......................................................................................................
......................................................................................................

.....................................................................................................
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The figure below shows a LDR connected to a battery of em.f. 15.0 Vin a

circuit and a graph that shows how the resistance of the LDR varies with the
surrounding light intensity.
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(a) Describe and explain how the brightness of the filament lamp changes
as the surrounding light intensity decreases.

[3]
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(b) Calculate the current passing through the light bulb when the
surrounding light intensity is 100 cd.

current = [3]

(c) State one practical use for such a circuit.

[1]
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Q4
Fig. 7.1 shows a potential divider circuit made from a light-dependent resistor (LDR) and a

rheostat that is set to 3.0 kQ. The potential divider is connected in series with a 12 V d.c.
power supply and a voltmeter is connected across the LDR.

1oR | [

12V

Fig. 7.1
A light shines on the LDR and the resistance of the LDR is 1.0 kQ.
(a) Calculate

(i) the current in the circuit,

current= ..., [2]

(ii) the voltage shown on the voltmeter.

voltage = .....ooiiieiii [2]



(b)

(c)

(d)
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Describe and explain how the reading of the voltmeter would change when the light
intensity decreases.

....................................................................................................................................

............................................................................................................................... [2]
Describe and explain the effect of increasing the resistance of the rheostat.
............................................................................................................................... [2]
Suggest a practical use for the circuit in Fig. 7.1.
............................................................................................................................... [1]
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Q5
A battery of e.m.f. E and internal resistance r is connected to a variable resistor as shown
in Fig. 11.1.

m
-

Fig. 11.1

The total power produced in the battery is Pr. The power dissipated in the variable resistor
is Pr.

The variations of Pr and of Pr with resistance R of the variable resistor are shown in
Fig. 11.2.
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Fig. 11.2
(a) Forresistance R =4.0 O, use Fig. 11.2

(i) to show that the current in the circuitis 1.5 A, [2]
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(if) 1o determine the work done per unit charge across R,

Work done perunitcharge = ...................coo e 2]

(iii) to determine the e.m.f. E of the battery.

E= oo 2]

(b) Suggest what is represented by the quantity (Pr— Pr).

.........................................................................................................

(c) Use the values of Pr and Ps at R = 4.0 Q and the information in (a)(i) to
determine the internal resistance r of the battery.
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a) | The LDR must be exposed to a strong light. this reduces overall

resistance, thus increasing current [1]

The pointer P must be placed after X or at X[1] This allows the PD
across the loudspeaker to be the maximum|[1]

Q3
(a)

LDR increases

When the surrounding light intensity decreases, resistance of the

According to the potential divider rule, potential difference across

LDR will increase

The lamp will be brighter

resistance of LDR
Total resistance

(b)

current
Vion
Vlamp

current in lamp

(c) Streetlamp

W wmwnnnuwnnu

220
[17((1/2.2 + 1/5.0)) +]10
11.5 Q
15/7/11.527
1.30 A
1.3x10
13V
15-13
2V

215
040 A

[1]

— el

pr— p—
L]

[1]
(1]

[1]
[1]
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=Rl or 12 = 1(4000) E
|=3.0mA A1l
= ———LDR y 1008
e FraeastartRion ' OV = oo0e1000 > 12 }T{I
V=30V
Voltmeter reading will slowly increase. B1
L] Ripr - T
Because I, = e i V;. When light intensity
decreases, R, increases and Voltage will increase B1
accordingly to the formula
It will make the circuit less sensitive/needs more changes in | B1
hght intensity before voltmeter reading change
by increasing Ryn.ostas, Ripr Must change even more before | B
the voltage will make the corresponding change.
Light dependent switch/ street light/night lamp B1

11



Danyal Education
“A commitment to teach and nurture”

Contact: 9855 9224

Q5
lai | When R=4.00Q, Pr=9.0 W[1] [2]
P:=I°R > = E =1.5A (Shown) [1]
aii | V=/R=15x40=6.0V(20r3s.f) Working
[1]
Ans [1]
aiii {(WhenR=400Q,Pr=135W Working
P 135 i
P.=El 5E=—TL=_—"2"-90V 2or35f)
I 15 Ans [1]
'b | The power dissipated in the internal resistance of the battery. (1]
| — - -
C 1P -Po=rtrsr=trFr 138-80 ;4004369 il
12 1.5 (]
| Ans[1]

12



