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Section A: Numerical Answers

p, = 1.201 kg/m’, i =2.163 kg/s, W =-172.7 kWatts
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ANSWERS

Part IA Paper 2 SECTION A STRUCTURES

1.

tan 15°, or 0.268

L2
a) Ty = wL 1+ —
2 4D
b) exponential limiting tension ratio in rope due to friction around peg

a) Bar: AC AD BD CD CE CF CG DE EG FG FH GH GI HI HJ IJ IK JK
T'W: 2 0 -3 0 0 2 0 -3 3222 A2 .11 120 1

b) Bar: AC AD BD CD CE CF CG DE EG FG FH GH GI HI HI IJ IK JK

E

© 2 0 -1 0 0 2 0 -1 -1 422 2111201
Laay
¢) 8,= 33 Loo,/E; o= 8 Laoy/E

S: at A, -3W/2; at B, +W/2; at C, +W/2 to -W/2; at D, -W/2 to +W/2; atE, +W/2t0 0

M:at A, 0; at x =3L/4, Mp =-9WL/16; at B, -WL/2; at C, 0; at D, -WL/2; atE, 0

3W/72
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PART 1A ENGINEERING TRIPOS 2006
PAPER 2 STRUCTURES AND MATERIALS

Q10)

(a)

(i) 510 MPa, 710 MPa, 30%.
(i1) n/a, 27 MPa, 6%.

(i) 17 MPa, 23 MPa, 160%.

3
Q11)
(b) (i) aw, = 49.74mm 3
(ii) ap=22.11mm 3
() () N= 8149 10
Q12)
1/2
(a) (i) Materials performance index is ( J 8
P
(ii) Materials performance index is (—O-—f] 8
p
()
Mass from result above.
t, = —2b
*T 4m? o
(i1) 1
Mass from result above.
tp=—14

Set # =1 m and py, = pr= 200 MPa. Values for p, E and of are to be taken from the Table of
data.

D R H Jones
Michaelmas Term, 2005



Short answers for Section A of 1A Paper 3 2006
1 b) Gain=-20 Input resistance = 600 Q
¢) Gain=-19.96 Input resistance = 601.2 Q

d) Mid-band voltage gain=-7.5 3 dB frequency = 3.98 MHz

2 b)) =025A ii)I =0.5A

) i) [=1266 A £+64° i) f;=734Hz Vep=369V £-90 Q=3.07

3.a) Ri=40kQd Ry=2kQ

b) Small-signal gain = -9.375

4 a) Load referred to primary = (10 +j 10) Q
b) Load current = 117 A

¢) Load power = 1369 W Transformer power loss = 479 W Efficiency = 74.1 %

5. a) Load real power =3.62kW  Load reactive power = 1.81 kVAr

b) C =140 pF to correct power factor to unity.



Engineering Tripos Part 1A 2006 - Paper 3 - Sections B and C numerical answers
A R L Travis
Section B

q 6 C4 = AIA()BIBO,

Cs=A4,4yB; + 4,B1By
C,= A4, AoB,Bo
C,= A.A,B, + A BB,

Co= AO +El§0

q7 3 bistables

q8 V=0,C=1,N=0,Z=0,B=3D" A=39" | microsecond
q9 C=}1X0+X3Y1+X3X0+X2X1Yo
Section C
q10 (a) 5:1000x47zx10-7@ e,
27
by B= Az x107 100 e,
2

(¢ L=81x10*H
ql1 200 kV, 2meg x 10°

ar®
= ¢

12 D=
q £ 4 &



10.

11.
12.

Part TA 2006

Paper 4: Mathematical Methods

Answers

00 —1

R=| 01 0f;u=[010Tx=1
-1 0 0
1] 5 -1
A“"i -1 5}'
o= (3B - 1)]"

a =12/v26, (iii) z = S(5+i).
(b) z = (=1)"sinh™" 2 + nmi.

"= 2 Ty

(b) y(t) = je" — g5e™3 + =sint — zcost (¢ > 0)
(c) y(0) = (0) = 0.

(a) 105.

() (i)a=(1+p—q)/(2~q),b=(1-p)/(2~q), (i) ¢ = 2p.

oM.
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