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2000 Part 1B - PAPER 5 - ANSWERS

1. a) CMRR=100 dB b) Rc =500 Q; Ry =2.49 kQ ¢)Vec=19.3V, Vgg=1003V
d) Use a 40 mA constant current source in place of Ry.

2.2) Rg = 96.5kQ; R, =500 Q b) Gain =-10; Ryy = 5 kQ; Row = 500 Q
¢) C,=1.59 yuF d) figs =390 kHz

3. b) Line = 306.2 A; Piines = 56.2 kW; V5 =3.72kV ¢) C=109 pF; Ijne =272.2 A
d) cosgp = 0.999 leading; Ljnc = 245 A. Even better power factor, but capacitors may not be
adequately rated.

4. a) E=14.87kV;I1=3.94kA b) For 11 kV generator, E = 16.39 kV £20.5%
For 33 kV generator, E =49.17 kV £20.5° ¢) Prime-mover input power controls generator
output real power, rotor field current controls generator output reactive power.

5.b) i) Torque =117 Nm ii) Speed = 562.5 rpm or 1338 ipm

| : ]
J =z
0 5625 13331500 (D (~pm)
¢) n="77.5 % at 1338 rpm, 20 % at 562.5 rpm. Therefore, operating at 1338 rpm is
preferable. d) Connect additional rotor resistance via slip-rings.

6. a) Zo=50Q;1=25ns b) ps=0.6; p. = 0.905
c) V AN
q 3.5

294,
\-‘*OLJ”'L___

\ . 1 . ] . : >
%5 T, Z (7/f“
Z, 1"(prS) . : . —
d) V =V, ——(1+p,)————"; No. of reflections = 6; Total delay = 325 ns;
Z,+R, 1-p.ps

V=417V

7. b) E, H and Poynting vector (E x H /2) are mutually orthogonal, 77, = % = |He ;
80

7 ) 2 fz lz
E=e, 12’3 Mo sin O exp(wt — pr) d) P= —'B—E——ﬁ’- e) Need large R, for efficient radiation
zr Vs

otherwise current is large for given radiated power = large o for small /.
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