Solutions
Marking: M1 a correct method, A1 the correct answer, B1 an independent mark.

Each answer shows the steps, then the result.

2.1
15 V and 3.0 2 — 5.0 A in parallel with 3.0 ©; 3.0 || 6.0 = 2.0 Q, so 5.0 A with 2.0 Q,
10
back to 10 V with 2.0 Q; iy = ———— =2.0 A
ack to wi R XY,
2.2
9.0 70
Vin =90 Vi By = = = 20 Qv =90 % (o =TV
2.3

24
short a-b: Iy = 30~ 3.0 A; Ry, = 8.0 8.0 =4.0 Q; drawn as 3.0 A in parallel with

4.0 Q, arrow towards a

2.4
182 .
Ry, = Ryp, = 6.0 Q; P = 160 135 W;: 12 Q: i =1.0A, P =12 W, only 11%
less .
3.1

6
12 V alone: 12 x o= 7.2 V;2.0 A alone: 20 x (4 ||6) =48 V; Vp, =120V

12.0
R, =416=24Q;ip = ——=20A
=4 T 94136
check: 12+U+ 2 gives v = 72Vand 2.0 A
e = v — e
1 636 °° 3.6

3.2
1.33

12 Valone: 2 ||4=133Q,v=12x ——
5.33

Quv=30V,7=075A
i=15A, P=152x40=90W

=3.0V,i{=0.75A;6.0Valone: 4] 4=2.0

separate powers: 0.752 x 4.0 = 2.25 W each, total 4.5 W, not 9.0 W; power goes as i2,
and (i’ +4”)? # i + "% power is not linear, so superposition does not apply to it
3.3

48?2
(a) R, = 0.20 Q; Pyax = 080 = 2.88 kW; efficiency 50%: another 2.88 kW heats the

battery
48

(b)i=g7=20A, PL=20"x22=880 W; 5=

Do

2 _ 91.7%

T
Ry 48
()m209oglvaL>389 PL_ T 3.8=54T W
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a power system must waste little energy and keep the source cool, so Ry > Rgy; a radio
receiver has a tiny signal and needs as much of it as possible, so it matches
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