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1998 Part 1B - PAPER 5 - ANSWERS

l.a) i, =hgi, +h,v, V,, = hy,i, +h,v, b) Rc =400 Q; Rg= 154 kQ

h,R.R
¢) R, = 400 Q; Mid-band gain Voo MRy -50
v, h,+R.+R,
h,R.R
d) Lo=- : BBy . ¢) fis = 15.5 Hz
v,  (h, +YjaC)(R, +R.+1/jaC,)
h h,
2. b) Common mode gain =— i Re . Differential gain =- R :
h, +2R; (h, +1) h,
h,R.

Rc=5%kQ; R=4.97 kQ c) Differential gain = - >
T ) 8 h, +Ry(h,, +1)

. R, (hf, + 1)
Gain reduction factor = 1+T— d) Re=448Q

ie

3. b) (i) Pactia = 51.7 kW; Pygr = 13.8 kW (i) Tjne = 110.4 A

(iii) Power factor = 0.825 lagging c) (i) 828 uF; (ii) 430 pF; 17.5 % and 13.1 %
reduction in line current respectively.

4. b) i) Prime-mover limit - horizontal line at 800x 10%; Stator heating limit - circle of
radius 1000x10° , centre A; Rotor heating limit - circle of radius 1620x 10°, centre O;
Length OA = 720x 10°%; Stability limit - intersection of circles and honzontal lines

drawn at increments of 10 % of rated MVA = 100x 10°.
IR \

/ X
0 A | NTS

(iii) Power factor between 0.64 and 0.8 lagging.

5. d) Tmax = 99.5 Nm; N = 1035 rpm e) Extra rotor resistance = 0.778 Q

6. a) L=0.2 pgHm'"; Z, = 50 Q; Wavelength = 2.5 m d) Z, =Z, = (30 +j40) Q -
this is because the transmission line is exactly one wavelength long,

7. a) w*&,u, = B* b) E, H and direction of propagation mutually orthogonal, such

E
that ExH gives direction of propagation; n7, = I‘ || ’ ; H=u, —exp j(ot - fr)
6‘0 770
¢)E =980 Vm'; H=2.6 Am" d) Power pu area = 1182 Wm? E =717 Vm};
H=3.30 Am’'



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

