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1=6[A]

Parallel combinations calculated: 4Q (1); 2€Q (1)

Series addition: 6[Q] (1) [ecf]

XY—3%x12=8[V] (1) or  I=126=[2A] (1)

YZ— %x 12=4[V] (1) Viy=8[V]and V,,=4[V] (1)
ecf

No Change (1) Correct explanation in terms of:

Either: Ratio of resistances stays the same (1) eef

Or: New current calculated (1% A) and used.

R=12/15=8[Q] (1)

Syopenand S, closed (1)

P=(12)9 or P=1%x12 or P=(1%)7x9 (1)
P=16[W] (1)

Strategy - various switch settings and corresponding powers calculated

or Close S R=8Q 7 (1)
P=18W
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eg
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@ O Metal wire at constant temperature - straight diagonal Tine. i)
Filament of lamp - curved line.
(i) Straight line: R constant throughout [or 177 constant] as. (1)
T constant throughout (1)
Curve: Initially R constant [or V77 constant] as. (1)
Then T increases (1) so R increases - accept explanation in terms of
particles (1)
[5]
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(a) | ()| Diagram A:
Current through X less than current through Y (or vice-versa)
pd across X same as than pd across Y [Both statements [0}
correct for 1 mark]
(i | Diagram B:
Current through X same as current through Y [0}
pd across X greater than pd across Y [Both statements correct
for 1 mark]
(b) | ()| Resistance has decreased by factor 1.5 (or reduced to 2/3
original value) or other correct quantitative comparison. Do not
accept reduced by 4 (1)
Therefore current increases by same factor (o x 1.5) etc. (1)
Accept answers based on calculation: @
¥ across 12.00 = 2.4 [V] (1)
Ithrough 8.0 0 = 83 (=034) (1)
(il | Current = 05[A] (1)
Total resistance = 10.8[Q] (1)
0.5x10.8 seen (1) Bl
Alternative -
pd across parallel combination = 0.2 x 12 = 2.4 [V] (1)
pd across 6.0 2 = (0.2 +0.3) x 6= 3.0 [V] (1)
Total pd = 2.4+ 3.0 (1) = [5.4 V]
(ii) | Some voltage (accept energy) s lost/ given out as heat (1) @2
i the intemal resistance of the cell (1)
. . 6-54
()| Substtution into =1+ I (eg.r=>53=) (1)
r=12[Q] (1) deduct 1 mark for incorrect sign @
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0 =40 Q (1)
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i) | L I=—or ———(1)=375mA (1
(ii) 2 20et mA (1)
[Or potential divider approach with 7.5 V and 200 Q]
1L 18.75mA ec.f. 1
v
(iii) | Use of P= PR or 7 or IV (1)
P dissipated in A = (37.5x107)" x200=028 W (1) e.c.f.
P dissipated in C = (18 75x|(r‘)Z x80=0.028 W (1) ec.f.
- A appears brighter. (1) [e.c.f. on a power attempt]
4

tead of bulb A used 1]

[ted}
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(ii)

Free [or equiv, c.g conducting / moving / delocalised] electrons (1)
collide / interact / hindered [by] (1) with atoms / ions of metal
conductor / lattice [“particles” b.o.d.J(1)

L [0—2 V]: Resistance constant / changes by v. small amount
1L [2-8 V]: Resistance increases

Either or
60 60
———=75Q(1 1 th 150=—(1)=04A(1
R =530 m rough T3 (=04AM)
Total resistance = 5 Q (1) [ecf] | /through bulb=0.8 A (1)

Correet use of =141
R

R R
1=12A(1) [ecfon K]

] - Total current = 1.2 A (1)

.
Subst in = IR [ecfon Rand I] or in p:% [ecf on R only] or

P=1V [ecfon I only] (1)
P=72W (1)
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or 12 ifihe symbols defined
[A)

Sum of arcas of triangle and rectangle arcas attempted [or reasonable
attempt at area of trapezium] (1)
0=3.0C ((unit)(1)

30(ecf)

Toxtomm - 19% 107 (1) [1* mark div by e]
x

No. of electrons =

1=1.2(0) A (from graph) (1):
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e

or by impl.J(e.c.f. on (1)
=375x 10" ms™ [accept 3.8 x 10° ms™'] (e.c.f on /) (1)
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(i)
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(i)
(iii)

Vs the terminal p.d. — or clear explanation in energy terms:

energy per coulomb delivered to external cireuit / [NB “per coulomb”

/*per unit charge” required on one of (i) and (ii) if energy
explanation given]

P.D. across the internal resistance [accept lost volts - “bod”] / energy
per coulomb lost / dissipated in the internal resistance / cell

24V
0.4.Q [allow e.c.£ from (B)(i)]
e.g “Drains” the cell quickly, Cell gets hot

I1=10A

Trial and error acceptable:

Useof 1 %,2x, 3 x .. (1); corresponding total resistance (1),
use of %(1) leading to 5 cells (1)

Nice answer: Subst in = —-—: 3.0= —231_
R 20+04n
Re-arrangement: 6.0+ 121=24n > n=5

fecfonn x2)(1)

Marking points with analytical answer: n x 2.4 (1)
Use of total resistance =2.0 + 0.4 n (1)

Application of 1 = %11);n=5(l)
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Ammeter shown in series with bulb [or in series with bulb/voltmeter
parallel combination] (1)

Voltmeter shown in parallel with bulb [or across bulb/ammeter series
combination] (1)

20A
60Q
1
Either: -+ L) remssaq)
18 e R
Subst into pot div equations: 12 = —=>—x16(1)
: potdived 45+R
R=150Q(1)
or: lurz=%[=067A](l),Solm=Zé7A[ecl'fmm(a)](l)
20500y
2.67(ech)

Graph shown with positive gradient and linear through the origin for
low values (1) and smoothly reducing gradient for higher values [NB
- not negative gradients at end](1)
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Question Marking details Available
(@ | (i) | [Forametallic conductor] the potential difference and current are

[directly] proportional/ I & V (1), provided the temperature remains

constant / all physical factors remain constant (1)

V =IR only no marks 2
(ii) | Itis constant / stays the same /increases as the temperature increases 1

() | () [A4=153)x 107 [m(1)
I 95x10™x3.2
=20 2 X202 (1y=199 [Q](1)
A4 153)x10 3
(i) | 230°
=265 [W]allow e.c.f. from (b)(i) ,

(iii)

R:=100 [Q] (1) 3
(iv) &

Re (1) either reference to —-so lower R/ same V across lower R

or reference to IR so greater I or reference to 1V so I increased [for

constant V'] or correct calculation of R, (1) 2
| 230

2 =35 [A]allow e.c.f. from (b)iii

567 (Al (b)(iii) |
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