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(i) inseries 2X or in parallel X/2 M1

other relationship given and 4x greater in series (than in parallel) A1
(ii) due to the internal resistance B1

total resistance for series circuit is not four times greater than resistance

for parallel circuit B1
(iii) 1. E = I(2X+r)or12=1.2(2X +r) A1

2. E=1XI2+r)or12=3.0(X/12 +r) A1
(iv) 2X+r=10and X/2+r=4

X =40Q A1
(b) P=T’Ror V?/Ror VI

ratio = [(1.2)? x 4]/ [(1.5)* x 4]

=0.64

(c) the resistance (of a lamp) changes with V or I

V or I is greater in parallel circuit or circuit 2

or Vor I is less in series circuit or circuit 1
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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))

3 (a resistance = potential difference / current

(b) (i) metal wire in series with power supply and ammeter
voltmeter in parallel with metal wire
rheostat in series with power supply or potential divider arrangement
or variable power supply

(ii) 1. intercept on graph
2. scatter of readings about the best fit line

(iii) correction for zero error explained
use of V and corrected I values from graph
resistance = V/I =22.(2)Q [e.g. 4.0/ 0.18]

(c) R=6.8/0.64=10.625

%R =%V + %I
=(0.1/6.8) x 100 + (0.01 / 0.64) x 100
1.47% + 1.56%
AR 0.0303 x 10.625 = 0.32Q
R =106+03Q

Dr. Asher Rana www.chemistryonlinetuition.com

B1

B1

A1

B1
C1

A1

C1
A1

B1
B1
B1
B1
B1
B1
B1

C1
A1

C1

C1

A1

[1]
[1]

(1]
[1]

(3]

(2]

asherrana@chemistryonlinetution.com

[1]

[3]
(1]
(1]

[3]

[3]



(@ (i) metrerule/tape (not ‘rule’)
(ii) micrometer (screw gauge) / digital caliper
(iii) ammeter and voltmeter / ohmmeter / multimeter on ‘ohm’ setting
(b) (i) resistivity =RA/L
=[7.5x 7 x(0.38 x 107°)?/4]/1.75
=4.86x107 Qm
(ii) (uncertainty in R =) [0.2/7.5] x 100 = 2.7%
and (uncertainty in L =) [3/1750] x 100 = 0.17%
(uncertainty in A =) 2 x(0.01/0.38) x 100 =5.3 %
total = 8.13%
uncertainty = 0.395 x 10™" (Q m)

(missing 2 factor in uncertainty in A, then allow max 3/4)

(c) resistivity = (4.9x 107 + 0.4x107)Qm
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