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ttotes: Answer pOun qLrEilioiil
ln your answer use three digits tor fraclions.

Pay your high attention to the units.

ori A) l?i]lllT:j::ilf;tlA,,weshr =-100 ton wirh enersy = 3500 hp thenumber of vehictes = 20 each w;ishr 25 ton and t;" 
"rrtsi,, "i"iorirJ,i 

]'l
each w€ight.ls ton, the speed ai ru|ng grade = 70 kmrh, static resisiance
12. kg/ton Ure Strahte eoLatior: ro p,ove can he tocomolrve trvehices if the train stopped on ruti

k 3200 3000n-Av (km/h) 10

EltromjoLr erqrneenng pont of vrerr' wtict tyoe o. ste.pe,s oo you
Dene. to r,s. ' - rteet 2.Lorc.ele 3_ woooe-l A-ldw'ry?

think are

I2 ht|Ll
O2l Ar Eor roco"lol.vF conlar,rs 6 molo.r tvoe s,'lg.e pt-asF the ,atro of oe:r _60/15 rhe rorqJe ."omenr ar l-. besrrrrrg i,r ,i" f*"r*r _ iuin i"""-rre d,a^ ete, of uao nq wneet - 0.e6 m aatcJtdre ,, rn" i"""L" ril" rilhe begilnhg ot rovemenr. o, rt-e rersron force dt speeo ds-k;;h. jih"

rerson ,o ce ar soeed 8s km/h = 3700 rs. 
", t"" i"nsi* ri,i; 

"i 
;,Ibeg,rn.'rg oI movemer if lhe toLorolive Lorrar,rs S .o,or, ,rp" ion,ii"ou"

B) co-orele ed.n of the tottolri1g rrate^ elt5 
tt r"

r- r 'td 01 betweel wneel a1d Ira./ deoe,rds or.. .. l: rre re{starcF het!!ee1 end of dxte and tne seats 11axle box (lubricatjon).

3- ln Davrs eqJarion tne le.m (0.6 - lir 
re.ers ro ... ...

4- rrarn srde resistance deoends on
s wave anor between rarl a'rd *h;". ,; ;;;,"q.ul o"."ri"a
this can be equatto ..



Q3/ A) Show in deiaits the methods used for treatment of track
stabilization).

Bljor a .artway rne ot 30 km telgrh. wft, rrpg.aoe - 3%o
CalcLrale ts vrTua .engln the ti're a,so conta ns 1800 m'ad Ls = 750 m knowrrg fl^at lne resistance for rothno and

Q4/ A) Explain and discuss what we mean bv resistance due
aciion

foundaiion (roadbed
I2 nQt!6

along 3 km length
length of curve with
air = 3.6 kg/ton.

13 t"orL6

to fiction and wave
l2 rbk\

B) A dresel locomolrve type C-A1A of weight 130 ton, tracl a oassenoer rr2 n nf
speed 100 km/h LJse Tatbot equatronq ro ind tle max p:esrure-unau, in"cenler line of the steeper at depth of 30 cm. knowing that the stee;;; ;;;wooden wth dimension of120*30*280) cm spaced at 51cm ";r;;,r:

Q5/ A) W^at.ao we mean by (ar:wer four. sJppol you. dnswer by dra*r1gs ano
equations).

1 Rdil gduge. 2- , oading gauge 3- Eourvarent slra qh! .ine. z_ RLhno orad-.
5- VrnLd lenoth 6 The track / Ballast qect.o.l . t:h .r.

B) Cacuaie the max stope can be ctimbed by a train using the momeniumenergy of the tocomotive atone jf ihe iniijat ;peed = eS *,i,tr, 
""J irr. n""ispeed = 50 km/h, on a grade of7 %" and tengthot alS.S tm, rrj ZiO m 

'' -


