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Engineering Tripos Part IA
Paper 1 Mechanical Engineering
Part A: Fluid Mechanics and Thermodynamics

Numerical answer to questions

F=279N
F=353kN

m = 0.373kg, P = 150 kPa, Q = - 370 kJ
() C=0211, (¢) AP =6760 Pa |
(b) 7 =42.5%, 1, = 52.1, (c) W,y =92.1 MJ, (d) 92.1 MJ
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(®) 2m
(@) 0.56m/s  (b) 0.97 m/s

(@

°o 3
® 7 © 3

R, +R, R, +R,

(2)

(8) -1.8 rad/s and 1.2 m/s (b) -3.36 rad/s” and -2.88 m/s?
(c) 48.6° and -48.6° respectively (d) 15 rad/s whén @ =0and AC=0.lm

m 07 [2k -2k 0
(2) 0.4 mm ®) [o 2m]’ [—2k 3k ] and [k] |
© 0.05mm () 0.560& and 1.785.%

m



Numerical Answers. Paper 2 Materials 1A 2007
7) Energy/vol=cy2/6E.
8) i) 0=113, ii) 6=0, iii) 0=212, 0=299 MPa.

Audience V2 times stronger.
12) 0.35 mm.



Part 1A paper 3 2006 answers

1. L/C=R;R4, Ri{R4=RyR3 ®*=1/C?R3R4

2. Vo/Vi=ARHR)/(R+Ro+ARy), 75.9, 0.1149Q, 139.6 pF

3. 10kQ, 43.3 k2, -88.13

4. 638 W, 247.6 V, 1.7 mF

5. N1/No=2, Ro =3.84 kQ, X, =1.263 kQ, Rq=3.33 Q, X¢=12.91 Q.
6.J,=0,8, K,=0,0,, J,=UDSQ, +UDSQ,, K, =8+DQ,+UQ,
7.-13V,286 Q, 0.039V, 1.28

8.A=D orB=C

9.Add AC

10. 400 V/m

11. 50 x 10" Wb, 64 turns

12. 86 mT



10.

11. p
12.

Part TA 2007
Paper 4: Mathematical Methods

Answers

z—1 y—-1 2z-1
5 1 4

. z =1i(xm/3 + 2nm).

.y =-etsin2t+ 2.

(a) /\Al = 1, u = —\};[1 -1 O]T; /\A2 = %, Uy = %[1 1 O]T; )\A3 = I
(b) 41 1 0.

(c) (ii) eigenvalues are A4;Ap;, eigenvectors are the same as those of A.

(b) z,, =271 (24 (b — 2)n).
(c) 2.

0 t<T
Cy(t) =< 2(1 — e~ 1)) T <t < 2T ; first order.

2(1 — e~ ¢-T)) — 3e=(t=2T) ¢ > 2T
z=1—e"t—te
(i) 24, (ii) 75.
(b) 0.
@ f LI i ( sinnt — (=" -1 cos nt) )

2
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(a) () f —xey+gy +4y+—ln( 2)+C’ (ii) '] = l = ¢¥, (iii) 4i — 3j.

4 + 2 Oydx  Ox0y

(b) [-2 1 4]7.

= 1.5, ¢ = 143; | 0 | 10001111 | 10000000000000000000000 | ; 0.0078125.

12 minutes (QuickSort), 5 hours (exchange sort).

us=1[0 0 1]7.
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