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7 (a) Electric currant is a flow of charge carrers. The charga on the carriers is quantised, Explain
what is meant by guantized.
LAt maeand. Wqﬁmgzﬂebwdemmjmm”m Your
Mark Q7 Mark scheme
(b) A battery of electromotive force (em.t) 9.0V and internal resistance 0.250 is connected in . L
series with two identical resistors X and a resistor Y, as shown in Fig. 7.1. ™ (a) charge exists only in discrete amounts B1 1]
a
battery e )
“m”: 9.0V 0250 (b)(i) E=IR+rorV=IR C1
i |"“l' I_Fllt : (total resistance =) 2.7 + 0.30 + 0.25 (= 3.25Q) M1
: [TEAY B
: v - /=9.0/(2.7+030+0.250r9.0/325=28A A1 [3]
(b)(ii) V=1IR_, C1
7(b)(i) =2.77x3.00r2.8x3.0
b ) hi X or
— V=FE-Ir (C1)
0159 278 0158 =9.0-277%x0.250r9.0-2.8x0.25
V=83(8.31)Vor84VAI [2]
Fig. 7.1
The resistance of each resistor X is 0,152 and the resistance of resistor Y is 2.7.2. 2(b)(ii) ()i = nevA
- : : . . v=277/85x%x10%x 16 x 107" x 2.5 x 109 M1
_ (0 Showthat the cument in the circultis 28A. ., p . =8.1(8.147) x 10° ms™" or 8.2 x 10-6 ms™' Al (2]
- ' =3
Voatt =1l ' (c)i) | A reduces by a factor 4 (1/4 less) or resistance
Eenpont - 9 of Z goes up by 4x M1
[D.Lﬂu..g oy & '1-_'?} ] current goes (_:lown but by less than a factor of
7(c)(i) 4 (as total resistance does not go up by a factor
- 2-169 A of 4) so drift speed goes up A1 [2]
[Total: 10]
= A-8A
[3]
(i) Calculate the potential difference across the battery.
0ac 9-0-69
= B AD-
v - ®-30%
= 0-kg - §-3]
potential diffsrsnce = =1 N vz
EXAMINER MARK
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(¢} Each resistor X connected in the circuit in (b) is made from-a wire with a cross-sectional area
of 2.5mm® The number of free electrons per unit volume In the wire is 8.5 x 10*m2

. P
(i) Caleulate the average drift spead of the electrons in X, g_‘-,{,@vﬁb

L=nhve ) M

2.g =85 x0, 2105 yx rexip Y T 4

-8 " =S
Soeio! _
MOl e uxio ™

driftspeed = .. B (Y X10T o . ms [2)

{iiy The two resistors X are replaced by two resistors 2 made of the same material and
length but with half the diameter. ., 4. -

—

Describe and explain the difference between the a'u'cragn drift speed in Z and that in X.
Aanct..tha. &»«é’i,&pﬂcﬁ@w prppﬁiwﬂaﬂ
o Crith e chimel Gasen it da.«.éa.‘ .r,a.e.a,.d! T -~
issi . be...oncneaeed. boy. if.f«,nw ﬁ!twdﬁirf,g&zm
dnaid.. mmﬁw*’mmﬁ 2agodt down Tumees Doy

fﬂmﬂ: v
[Total: 10]

7(a)

7(b)(i)

7(b)(ii)

7(c)(i)

7(c)(ii)
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(a) charge exists only in discrete amounts B1 [1]
(b)(i) =I(R+rorV=IR C1
(total resistance =) 2.7 + 0.30 + 0.25(=3.25Q) M1
/=9.0/(2.7+030+0.25)0r9.0/325=28A A1 [3]
(b)(ii) V=1IR_, C1
=277%x3.00r28x3.0
or
V=E-Ir (C1)
=90-277x0.250r9.0-2.8x0.25
V=8.3(8.31)Vor84VAI1 [2]
(c)i) = nevA
v=277/85x%x10%®x16x 10" x 2.5 x 107 M1
=8.1(8.147) x 10 ms~' or 8.2 x 10-6 ms™ A1 [2]
(c)(ii) A reduces by a factor 4 (1/4 less) or resistance

of Z goes up by 4x M1

current goes down but by less than a factor of
4 (as total resistance does not go up by a factor
of 4) so drift speed goes up A1 [2]

[Total: 10]
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7 (&) Electic current is a flow of charge carriers. The charge on the cariers is quantised, Explain
what is maant by quantissd,

i . L] e ‘cal P
LBuanhsed | means LY i, S ot NN |

(b} A battery of electromotive force (em.f) 9.0V and internal resistance 0.258 is connacted in
sarles with two Identical resistors X and a resistor’y, as shown In Flg. 7.1,

* Y X
—
0a58 278 0154
Fig. 7.1

The rasistanca of sach resistor X ks 0.158 and the resistance of resistor is 2,70,
(i) Showthat the current in the circuit is 2.8 A, I

N=1F
q:1 ( bas + 815 +8:15 +27

a= 1 L1.25)

srovn

[3]
(i) Calculate-the potential differance across the battery.
v = V= 1R
P on.g ROLG
T el VW
potential diference = .o @ T e ¥ [2]

7(a)

7(b)(i)

7(b)(ii)

7(c)(i)

7(c)(ii)
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(a) charge exists only in discrete amounts B1 [1]
(b)(i) E=I(R+r)orV =IR C1
(total resistance =) 2.7 + 0.30 + 0.25(=3.25Q) M1
/=9.0/(2.7+030+0.25)0r9.0/325=28A A1 [3]
(b)(ii) V=1IR_, C1
=277%x3.00r28x3.0
or
V=E-Ir (C1)
=90-277x0.250r9.0-2.8x0.25
V=8.3(8.31)Vor84VAI1 [2]
(c)i) = nevA
v=277/85x%x10%®x16x 10" x 2.5 x 107 M1
=8.1(8.147) x 10 ms~' or 8.2 x 10-6 ms™ A1 [2]
(c)(ii) A reduces by a factor 4 (1/4 less) or resistance

of Z goes up by 4x M1

current goes down but by less than a factor of
4 (as total resistance does not go up by a factor
of 4) so drift speed goes up A1 [2]

[Total: 10]
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{c)} Each resister X connected inthe circuit in (b) is made from & wire-with a cross-sectional area
of 2. 5mme. The number of free electrons per unit volume in. the wire is 8.5 = 108 m=,

(I} Calzculate the averags drift speed of the electrons in X.

Tznhva a1y
1'1: f_"g xtﬂlﬁ}.{ z.ﬁxiﬂ-zjt\f ‘>'L"beb
cye B2 X107 ms?
-9
drift speed = v BB ELE T ms [2]

(i} The two resistors X are replaced by two resistors Z made of the same material and
length but with half the diameter.

Describe and explain the diffierence batween the averages drift speed in £ and that in X.

pepeases b four  Bewee | e webme- avesge dnft
speed ol | incgase | BY L foer B, 21
' [Total: 10]
PR
nAg

7(a)

7(b)(i)

7(b)(ii)

7(c)(i)

7(c)(ii)
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(a) charge exists only in discrete amounts B1 [1]
(b)(i) E=I(R+r)orV =IR C1
(total resistance =) 2.7 + 0.30 + 0.25(=3.25Q) M1
/=9.0/(2.7+030+0.25)0r9.0/325=28A A1 [3]
(b)(ii) V=1IR_, C1
=277%x3.00r28x3.0
or
V=E-Ir (C1)
=90-277x0.250r9.0-2.8x0.25
V=8.3(8.31)Vor84VAI1 [2]
(c)i) = nevA
v=277/85x%x10%®x16x 10" x 2.5 x 107 M1
=8.1(8.147) x 10 ms~' or 8.2 x 10-6 ms™ A1 [2]
(c)(ii) A reduces by a factor 4 (1/4 less) or resistance

of Z goes up by 4x M1

current goes down but by less than a factor of
4 (as total resistance does not go up by a factor
of 4) so drift speed goes up A1 [2]

[Total: 10]
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{a) Electric current is a flow of charge carriers, The charge onthe camiers is quantised. Explain
what is meant by guantised,

LAEQ 3R, SADUD ALY PADACR. RRBAON POAMMUI T e (1]

(b} A battery of electromotive force (em.f) 9.0V and imernal resistance 0,250 is connected in
sarias with two identical resistors X and a resistar Y, as shown in Fig. 7.1,

0150 270 LA ET

Fig. 7.1
The resistance of each resistor X is 0,156 and the resistance of resistor ¥ 1s 2,70,

(I} Show that the cument in the circuit is 2.8A,
Er lLR'i-ri-'rq.r‘)
g.ov: I ((0r3n+omraiions)

L= T L'E,,-:&EE

T - 94-0
B-at
bl T AL
o ome-wA
EE=L
(3]
(i) Calculate the potential difference across the battery.
WE LR -
Ela g aan.  Wagacd x 029
[kt =T oY S e O.oan
potential difference = S22 eemsisnn s W2

7(a)

7(b)(i)

7(b)(ii)

7(c)(i)

7(c)(ii)
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(a) charge exists only in discrete amounts B1 [1]
(b)(i) E=I(R+r)orV =IR C1
(total resistance =) 2.7 + 0.30 + 0.25(=3.25Q) M1
/=9.0/(2.7+030+0.25)0r9.0/325=28A A1 [3]
(b)(ii) V=1IR_, C1
=277%x3.00r28x3.0
or
V=E-Ir (C1)
=90-277x0.250r9.0-2.8x0.25
V=8.3(8.31)Vor84VAI1 [2]
(c)i) = nevA
v=277/85x%x10%®x16x 10" x 2.5 x 107 M1
=8.1(8.147) x 10 ms~' or 8.2 x 10-6 ms™ A1 [2]
(c)(ii) A reduces by a factor 4 (1/4 less) or resistance

of Z goes up by 4x M1

current goes down but by less than a factor of
4 (as total resistance does not go up by a factor
of 4) so drift speed goes up A1 [2]

[Total: 10]
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{c) Each resistor X connected in the circult In (b) is made from a wire with & cross-sectic
of 2.5mmZ. The number of frea electrons per unit volume in the wire is 8.5 = 108 m™

2 -5k T

(i) Calculate the average drift speed of the elecirons in X.

T = NvAve -
f-a "b-ﬁ-ﬁuuiq p”: DB Tx N % GO D
85 = e DT
v = &%

24 ¥ 00

¥R RS

drift speet = S5 S K ML s

two resistors X ara replaced by two resistors £ made of the same mat
th but with half the diamster.

cribe and explain the differenca batwaen the average drift speed in Z and tF

AR OWNEAD DR AALBL. SOMRE. 00, £ 1a. 2255, K010
e LA 02 BROMBIE s
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7(a)

7(b)(i)

7(b)(ii)

7(c)(i)

7(c)(ii)

)

m MIDDLE Low

Your
Mark Q7 Mark scheme
(a) charge exists only in discrete amounts B1 [1]
(b)(i) E=I(R+r)orV =IR C1
(total resistance =) 2.7 + 0.30 + 0.25(=3.25Q) M1
/=9.0/(2.7+030+0.25)0r9.0/325=28A A1 [3]
(b)(ii) V=1IR_, C1
=277%x3.00r28x3.0
or
V=E-Ir (C1)
=90-277x0.250r9.0-2.8x0.25
V=8.3(8.31)Vor84VAI1 [2]
(c)i) = nevA
v=277/85x%x10%®x16x 10" x 2.5 x 107 M1
=8.1(8.147) x 10 ms~' or 8.2 x 10-6 ms™ A1 [2]
(c)(ii) A reduces by a factor 4 (1/4 less) or resistance

of Z goes up by 4x M1
current goes down but by less than a factor of

4 (as total resistance does not go up by a factor

of 4) so drift speed goes up A1 [2]

[Total: 10]
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