Part TA 2004 Parerl

(With PosT —Exam Comments)

‘o.)VeLm‘tn uxﬂkWo&HtrM o AZ—-W

2o pore ccovebe

Wé;s:nn&%e« wotl fe ’-z,,,,.é&f a2l A 2o ecawsr (re
calbnbion) Lr geb mm-/[,h;_ 2
P

= oo = |-2l0 kﬁ_/_»fb

I -
} &M RT 28I« 293

(Maney canddobor gtk dabe foobe aloe ! )

Bernaoll: . fatm = Pa + o pVa"
‘/?VA = Fatmy —fa = 0 —(-520) =500 Ninm
2.

Va =Vexser[/iizio = 28-7S /s

(Mol condtelo. Barmentss )
ARER = TV/f = TTx 0064 = ©0-00282F M~
M =pVaxAReA = 1-210 x 2375 x 0-002827 = |
m= 0-0993 Irq/> 2

O-loo x_?_z‘tr = Ahx g_of'n" (VaL.Co»sm-nw)

& 178
Ah = o-l1o0 "(,‘-)1 = 0-00625Sm
L

Z ah
- - - --i" TRVE HeisuT = O-10625m 4
T

> —
. A MAnverezr Pressvre =/..,3k:= 1020 x9.Blx 0 |0425 = 16423 N/m"

= 41.Slm/s Iz]

; 100pam &,

-

Va = V2 xbP)pum = ax 10423 /1210

M = L1 VA wAREA = 1210 x 14151 % 0.002827 = O- 1420 ka/s

(Gonaatly woll dma ,cxcerk off for Bh xirhing)

d) “TRVE fRessvre = |PoloOo — LO42-3 = A9957-7 Nim*

%1 /¢
fa = PA) 2/‘13‘151-4) = 0-9925
\[aoooa

/A&n _P;l;‘

=> _é_f < 1'% Hence IAW i)
/

(Mozt ArswerS were cpyveet (t:l!»

L nede 2bght chonge n pranke aéija‘nbu&‘m]



Part TA 2004  Parec 1

(With  PestT Exam CoMmMENTS) R=2%3 Tligk
, Cp= 005 :rlh,k
G) Pet = Patm (ParAuer StreAmuwes )
 fiee = Piet = looocco = 0-696Q kgl
R Tet 233> 5%0

Miet = Pt Ajet Vjet = 0:69%Tx 0-Sxhoo = |39-4 bgl/s
CCOW ermf WA Lo ute. ambient doast.,) T

=0 -0

(Moal: lenew bhis )

Q = M[cf é-—r.l-m) 4““ J:t]
Qlp = loos (soo-28%8) tapoe = 293-| l—\"J/Ivi @

C) OAME CONTROL VOLUME Fow Frow, =—F en Engwe
. PRESSURE LwiFor# on CV, 50 MAY |SNOKE
“Te7TAL Force = A(MDM FLux )
F = mVjet -m)V, V.= O FAR LPSTREAM 2
F = 1274 w00 = S5S5+Fé kN 2

(Sons2ll, well Lorne | most ndazbol LAat V=)

d) Prratlol lreamtine, e PJeé Patm b ea-d'.{aé/écér
' No loss due b Jaf@oéof soyf’un Lhornn T is

unw , to—from OSFEE Vs WW \
(56’( c..Mfus‘m Bernowe(: w:.é’ ales t/alag

_lt—aﬂ poosw3,.°

l..ooCaéo FH, F\/

Force on Flow .

ﬁ:j Asaiv May Tswoee
- .

. Pressone Awny Arom DeriaeR |
SPME => —T7oT7Ac Forct = A (Mom. ELox)
HORIZ (x) —F4 =m 4oeo c253,° «m o0
FH = M Yoo (l-—CéS 30')
Fy = 139-4 x400 = (1-e2336°) = F47 N Z

]

VERT. (4) Fv = mieo sw3s® — o
Fv = M koo Sim3o’ |
Fy = 1394 w 400x n32° = 278 kN Z)

(Only magor protlen waz nng Cy bhear thor Cp 2n 5FEE)



ParT TA 2004 Parerl

(WitH Post Exam CoMMENTS )

@39
”\W..//Z[,uﬂ‘ /z,y»bm: Fixed Mmasrt, anly heal snd wok
&#ﬂ&fﬂﬂ.(&/\&%‘- - Q-wW=AaE

Hool tnput Q>0 |, Woak svkhet W >0 =
L) Q-W=8E =AU =T

.i) Const. Vol =2 No Dispracerent Wowk =2 W =0
Q= mC_CvdT 1

[l

i) Const. Paess = W =JedV = P&V = mRAT

| Q =Wi+bU = mRAT + MG AT = MCp AT E
< 9 net . Poeszo
dy P £ Coad frome)

o—ADENTADALE EKPANS108)

Consé. VelvME
AT RETECTION

T=3obk

=

| R= 287 Thyk

"ve - Yl

.u) T, ._._(\J. s = T, =T, y_‘_) Cr=1205 Tk
Va Va Cv=H8 Thyk

T, = 300@?)“"' = 953.3 K

.".') Fg.\[-a. =mRT= } oL = _\{g = :r_.?_
‘ Pg;\,g = ﬂRT} Va T2
Constant PRessure Heaning =D Q/m = 9 AT
T3 -Ta. = 20c0/1-065 = 1990 k
- T3 = 953-3 + 1990 = 2943-3 K %
X =Ta/T = 293-3/953.3 = 3.087 2

. - - <3-
g )" (e )

T [ ¥ Vo Ve ) Rue
T, =T (3-03?) = 29433 (3-03?) T =1us39K [Z]
13 |8

CONSTANT VoLvME =5 &/ = CvdT

B/m = 0-718 =« (1453-9 - Do) = B28-5 kIlky |2

\/)’Z :L\_]_ = Qin-Qave = I— ?_:‘L*.‘
D N QN
’Z = 1l—- R285 = SB-€ % 2
2000

(55"49'(1’/@"«04@, well dore W)



ParT TA 2004 Park 1

(Wity Post ExAm ComMmenTs)

":':/\/-b T, {ﬂ_w =17T/s =1 Nm /s g

=(mLT)L T
)= SAME QR =ML>T"3
e\ Convzcnué" } Heet ,ém%r Lriven Jﬁ

2=&JA =hbT

. CONYPYUCTIWVE S HG‘/& tmc.s,sz lﬁJ¢ mdwm

lr) (Masé candidoles kmwllu%a/ oo weé@
2=l h N, D , T ) &:-Lrewed
w/ﬂ\ / w/A\K m K< A =L lowex]
tG/L Qltse QLe L e L=Lemnad |5

i S variApLES , O Pimewsions S-3=2 ot MoRE N-D SRors [ 1)
z

Neote, Vsing M, L T, & HaAves

MT™3 MT?0™ m.-r"a" L , &

| SVAR, &L Dims => S- ’-b 4 OR MorE N-D SRrours
HENCE ,USINS MLTA& NEEep “ok MpoRE"

cy hD =@ L.Le =1 = hD=pnon-bdim.

Sl

™ e a ey _
.OTHER SRoVP 2 2 or 4D
i hoT 28T (D T=THh-T7.)
d) ConveeTion : Th-To =2/h = Ry =4/h N
i ConpucTiow =+ Th=T, =2Dn = R+ = pio m A

-.=> -—rh--—ro -;_-é ‘_+2) :'.,i l-l-ﬂ
] h 2 h )
+

> 2 _|
hEih‘u) (

‘5011\9_ cMJ-MS chchdéo sver Y Poteakinl “ = AT ank
Y orrent " i n electrical Mdpéogae

PIS
~—
I

[l

S’

e)Q‘Z 4

hG-t) 5 r_:—(_{_irT') (

[~

)
corrads graph

> hD
)




ParT TA 2004 Parer 1

(WiTH PosT ExAm C.omMments )

.oL
@ )UPUVVS":‘ \a)eczkl’af w.bfaﬂzsf/‘ce—l- @
lr)/<<w =>HW¢MM€W"W"MQ,

, e & a.WWM\ Lhat 2f {he

C-),f P = fsw 3 D +fatmy = 1030x1.81x 30 +\cecece =4L03129 Nim™
¢ (Many canctideles fogot alok Ambank pregoc.)
 PV=mRT 2> V=mRT =3x282x28% = 0-6i5ia> [1]
_j_; P Lo31219 -

Weght of See waby Dosplacel = Npsy, 9 o |
= 0-4IS| xlo30x9.81 = £2IS N m
jWetaluépfa.zraJM = Maq -
_.(Mp:_éforgaé dzs.') =398l = 29.4 N m

'NEw Tewsion Force = 12000 -4215 +29.4= 5316 N |1
D), Slews eapansim be allos hina for haok bparlr =
€); Par Votome N > Wegght of Son walnr duplaced =\f,q

f’r‘gpsmu = 12000 -—V/w?) + 29-4 = o

=> V/gws = 12029-4 N

=> V =12029-4 = |-190S m>
_ lo30x1-9( |
P=mRT =3x287x2%5 = 208287 Nlm* =]
| \Y; l-1905S = -
P :ﬁwa D +Patmy = 1630x981xD +|pooco = 208299
= 208289 — 106000 = 1072 m =
1020 xq.)

Commonr miokale were

(i) FovgeE ambint s (C)
(i) Omet prass %)M 2L
Clii) Vﬁfg confusek Wercméegﬂwfof M f'mwf-



En~vaTivEERING IrTPos PaeT LA, 2004

PAPER | , SECTTIor B  SoLUTIoNS

66\-) If v =06 e sl = 0.2 s

W\\/L’ 0.26 v?* _ 8
vy o-5 -
o V=16 — V=t4tanls

Hawce \/tonrAL = _9__._ , T Ae EcTTAL - 2 (s
Tle condriacl s bl L BN ol
o~ K Crmsls O

' [
Howce HIZADIAL. =66 16 (5T e
e~ ATAMGF,:JV;A._ B .__Q___

2
QFG/':LO- M}W=émvl+{k§
= 1_1(0'5‘21‘*.',2_"40 OZZ GIM
— i rRP
= |+0% = [-873 -

M M= 05x2x0-5 = 05 kyuw'/s

.__lf—



6 C) (COI’-/I)

OP mwa Vr =

50 l"‘)'a""a'%)é*’ Mca—-—&wv;

v 2
'/7, % 0-6 x(f{,) + 1 ¥.4—0x(r—0~3) = 1
0-26 «+20+% _12v® 4+ 1-8¢v = |- 8¢7
20¢% - eri—&O-ZS =

Ths e Ll n £ vra 034
o—vJ»V'OSMMTLnMM
mewf\r\/raf(’v
Ne JUio~ .



(M« 2myve = MV, .

= Ve = Vo Ax 2.

v) m =M@ x=z20 o8 sz M2 @ >=21L

50 M = IV‘ -+ tl:'_
b)) By el Vo= 1V
C. 2 V = -'-:1”: VvV,
V= L Vv,
ML+ mnm~, 2¢
17
Clohe: Nsw > = 2L, = VerFaz Vo V
) a_zé_‘.”_ Vo, 11 L < Ve 1L
“© FIL + e e \U ML+, 3




3 Ui Maal G grsbio nopor

ENGINEERING TRIPOS PARTIA
7 June 2004 9to 12  Paper 1: MECHANICAL ENGINEERING
Sheet to be handed in with your answer to Question 8.




8 (f)(&oﬂf}

Tao Lo 2
- - — = 345
Vo = Vi T.oa  200* 3y T Z10~-ts

V(_ = \/A b Tanc _ Vﬂ

Tav A

,"Q

\/" = V, = Efii_q_.,- " ;Ow —fkg —5“0‘“*/5
: Teeq €

Dwﬂ—vc—fv-'s e Y;(’ P A"-l‘”, o Sanae .

= 346 v 817 = 240w /s
LL/«M}ka T s = 390 x LO
T = 3-1—9—.55—'-9 = 1300 IV eeun

- e

"

(o 2 (1313 + 0:F75)




F/2kr +« F/r = 3F/2k

(mwﬁa_u,@fwdﬁ P
,l;/ﬂ—m/(/:.' S s At e



4 ) GomT

60 M13+>\'3—('?‘24.:)
Y N _ 2z
TR/, 3R D TY T3

= le-s,

C) r:w JL«S /\Aa/\za—w\.._) [0 o0

-S _ 2

_ _ 12

= O 2
2J3 e~ 2x30 —_—

Frme o quoph o poms 4 )} Ha dtilnik,

5
o m 130 =2 Hnr t e

L et b ate s 10304)

MMW.LWC,;.U

< 140°
H,n—-—wc,e-: ;
:N
37, N T
:--4‘-00-(_1!40.—_;,:5
44 e
|1Z-71=J332 4+ (grssy = ¢

Bl = 2kx(oIxt107?

-7 —



1D. &) R fw PRS-
236,= kR(6,-6) - 2ke,
T é.,, = T <« k(o - 6-,_>
so V\- y\-.—-‘at:«:*)c— 5
27 O éc Sk -k 0, _ ©
o {6} |-k k [le,| [T|
* +

MASE \"MATRTX STIFFArESS MATR I x

() For naltowd vpoes, T=0, 6 = —w* 6

My it (rvmahny ) MW;&J

M 91_:6, A ,,..Vﬂlﬂ_(a—)
—-¥ -



0. ¢) AA'W(@) O = - & 6 _o

Z.jwq"‘-;t ‘2 61 _ O
X To-k] o ) T

L. 2 v = 3,5
27
.

g,._,vaazCuQ:ﬁ DET=°C A—D

6,, 0. (~L 5,6 O,_) o WM 35

L}

(’\uyt..-.u/ TSL..A,‘,W (a—(—'33@ C e . Ot . .Jz)
TJ-3 2006



	
	
	
	
	
	1A - 04 - P1 - B.pdf
	
	
	
	
	
	
	
	
	


