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(a e.m.f.: energy converted from chemical/other forms to electrical
per unit charge B1
p.d.: energy converted from electrical to other forms per unit char B1 [2]

(b) (i) the p.d. across the lamp is less than 12V

or there are lost volts/power/energy in the battery/internal resistance B1 [1]
(i) R =V?/P(orV=RIandP = VI) C
=144/48
=3.0Q Al [2]
(iii) I =E/(Rt+r) C
=12/2.0
=6.0A A1 [2]
(iv) power of each lamp = I°R
=(3.02x 3.0 C1
=27TW A [2]
(c) less resistance (in circuit)/more current M1
more lost volts/less p.d. across battery A1 [2]

(@ p.d. =work (done) / charge OR energy transferred from (electrical to other forms)

/ (unit) charge B1 [1]
(b) () R=pl/A C1
p=18x107° C1
R=(18x107°x75)/25x10°=0.54 Q A1 [3]
(i) V=IR C1
R =38 + (2 x 0.54) C1
I=240/39.08=6.1(6.14) A A1 [3]
(iii) P=I?RorP=VIandV=IR or P=V)RandV=IR C1
= (6.14)? x 2 x 0.54 C1
=41 (40.7) W Al 3]

(c) area of wire is less (1/5) hence resistance greater (x5) )
OR R is « 1/A therefore R is greater
p-p.d. across wires greater so power loss in cables increas A1 [2]
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(a (i) chemical to electrical

(ii) electrical to thermal / heat or heat and light

(b) (i) (Ps=)EIor P(Ri+Ry)

(i) (Pr=) I°Ry

(c) R= pl/ A orclear from the following equation

2
% or R, has 8 x resistance of R,
P T
= 8or8:1

ratio = I’R, | I’R,=

(d P=V?/RorE?/R
(V or E the same) hence ratio is 1/8 or 1:8 = 0.125 (allow ecf from (c))

4 (a charge = current x time
(b) (i) P=V?/R
= (240)?/ 18 = 3200W
(i) I=V/R=240/18=13.3A

(iii) charge=1It=13.3x2.6 x 10°
=3.47x10"C

(iv) number of electrons = 3.47 x 10"/ 1.6 x 107"° (= 2.17 x 10%)
number of electrons per second = 2.17 x 10%°/ 2.6 x 10°=8.35 x 10"
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(a) p.d. = work done / energy transformed (from electrical to other forms)

charge

(b) (i) maximum 20V
(ii) minimum = (600 / 1000) x 20
=12V
(c) (i) useof 1.2kQ
1/1200 + 1/600 = 1/R, R=400Q
(if) total parallel resistance (R, + LDR) is less than R,
(minimum) p.d. is reduced
(@) () R=V/P or P=IVandV=1IR
= (220)* / 2500
=19.40) (allow 2 s.1)
(i) R =pllA y
[ =[194%x20x107]/1.1x10°
=3.53m (allow 2 s.f)
(b) (i) P=625 620 or 630W
(ii) R needs to be reduced
Either length 4 of original length
orarea 4x greater
ordiameter 2x greater
Dr. Asher Rana www.chemistryonlinetuition.com

C1
Al
C1
C1
Al
Al

c1

A1

B1

A1

C1
A1

M1
A1

M1
A1

[2]

3]

(1]

[2]

(1]

(1]

[2]

[2]

[2]

asherrana@chemistryonlinetution.com



7 (@) total resistance = 20 (kQ)
current =12 /20 (mA) or potential divider formula
p.d.=[12/20] x12=7.2V

(b) parallel resistance = 3 (kQ2)
total resistance 8 + 3 = 11 (kQ)
current=12/11x10°=1.09 x 102 or 1.1 x 10°A

(c) (i) LDR resistance decreases
total resistance (of circuit) is less hence current increases

(ii) resistance across XY is less
less proportion of 12V across XY hence p.d. is less
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