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Question 1

A beanu which is supported through pin joints at its ends. is acted upon by a couple M in
a planc containing the axis of the beam. applied at a point two thirds of the span from one

cnd. Find expressions lor the slope of the beam at both ends. and the maximum
i' deflection. /f A
Vi gch,C W{;l . /\L, e L] g“o
G Question 2

¢ nrnpdlcllhs weights of u;ua! lengths of hollow and s()hd shalt to transmit a given torque
for {hqmmu maximum shear stress, if inside diameter is ¥4 of the outside.

Question 3

You have been commissioned to design the suspension for a new light truck. The net
weight of the light truck up is 3000kg, distributed 38% on the rear axle and 62% on the
front axle. When fully loaded an additional S000kg is added to the Tight truck. distributed

5% on the rear axle and 25% on the front axle. You are using, on the front axle 2

ldcnlic.al helical close coiled springs in parallel, and on the rear axle 2 identical leaf

s'prinscq m parallel. Your design constraint is. completely unloaded to fully loaded. the

maximum static deflection on either axle should not exceed 15 em. given for:
Halical spring:

5 LY

Mean coiled diameter 25cm
Modulus of rigidity = 83.5 GN/m?
Wire diamelter = 35mm

[.caf spring:
L.ength =
Number of leaves =
Width to thickness ratio =
I*lastic modulus =

m ‘
6

8:1
125 GN/m®

Find:

(a) the number of coils required in the helical springs (5 marks)

(b) the width of the leaf springs 15 (5 marks)

(c) the deflection at both axles when acted upon | the net weight of the pickup
only. (4 marks)

() Il the distance between the :can\dnd front axle is 6 m what is the magnitude
and dircction of the shift in 1hcf\unisc gravity ol the pickup when loaded with
the additional 5000kg. o (6 marks)
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Question 8

A solid Im shaft of radius 90 mm
spaced as follows:

Masses AL B, C,and D are 11, 7. 0. and 13kg respectively,
respectively. and spaced from one end of the shafi at 20, 40
the angular spacing from A to B, C. and D are 120, 200, and

) 3 3
and density 6 g/em? carries 4 unbalanced masses

rotating at radii 10, 8. 9. 7em
.60, and 80 ¢m respectively.
3007 respectively.

(a) Balance the shafi using two 5 kg masses at either end (9 marks)

(b) If before balancing, the shaft rotated at 660 rpm what will be its rotation after
balancing. (5 marks)

(c) If all masses ¢

tre removed from the shaft and the power transmitted is 12 kW,
determine the maximum shear stress on the shaft, (6 marks)
2 g

. - . : o R r
Note: Uniform disc or cylinder, radius r. | about the central axis1s — — and k =-

ir : l () ) W

! £ o ) : « A, worf T %

Question 9 L%%:YL\N\E\ b L \’@L&p"

You are designing the spring damper system for a 1850

road is sinusodially undulated with a maxiimum displac

allowable displacement of the vehicle relative to the roa
(a) the damping ratio and state whether it is ove

kg 4X4 Luxury vehicle. The test
ement of 36em. If the maxirmum
d is 42cm, determine:

r, critically or under damped

I . (5 marks) s
If the Tength of one undulation is 2m, and the damping coefficient js 9500kg/s. determine:

(b) the stiffness of the suspension

(4 marks)
(c) the speed in km/h of the vehicle at maximum displacement (5 marks)
(d) the maximum displacement of the vehicle if the and the vehicle is moving al
140km/h {6 marks)
#+8 .
S S B2Vt :

&

é{ {39 e 44 s —x o

i ~"?\' ':vci 3 :3-5 hf‘" ‘5'/%‘\- vt
s L ’ Iy
e =2 IEL i ;’%4,% g /v



C‘(‘\; kLsS’E\ O‘v\,, /L

L/,\g i A
0 / f

(S\mu.L _h\%_ (Y\JS": E,L L:UJ,,( G\_,_c( _ o‘l{chg'\’{—e ) —fL(,;z a Ao
eweds abet € )

M-pLL =0
R= N

= c:L 2 Q L
A X 3
Ely- — R 3 -+ M [ 20 k N
$7 T T U ) At
P)—D\.‘W\Cf(@ | QO \\c(\&\\m g
A= @ j J\j,"_"__.‘c = Q’)
A= P ek _tj‘:' % N kt;)

\.lgwg, —H fm&\— \f)w\c(Q---j CMCLJR‘% P» =7 .
RN \,i_q A= SCec :.n\(‘_\ Lu-\,\\cCQ,_j Cswc{x:h_:\« '

AL - Q«Lg - \_(‘v%> (. %)'L

G

., 2 . L ‘ ‘A
= ‘X\__E_ Rk W\_E-___ = I'\"\LQ-—- m L

L 6 18 L 14

A = WL

[t H
- et} //‘




At x- AL
2

CT A’?f ( > — tﬂ: :
éi \

BTy o
AR

(.3]

(S\ﬁ\'?)i S (Y _—ml ed ?““'h*‘j’ RotwtrdS o e ﬁ%(,k-

44 Fer

i 3. v T (5

& g u OP i & 8
=2l s
g|1eT

o ——

/*Y K LAt i
\_\' ,——g—( A Pmu’r CJ e o Slo\& WA 'E’(‘EE-

—_0.
fon o -0
2 g"\

Me( ‘E> L
DA Nstnon deflchs = [t W (_"f‘%) (J% L].

Max  Aorlecha = 203 md
v BT

——




;\ pe= ,)%tb /\J -ﬁ‘,f\;‘( A A \\\CK' &(\C\(‘;{T _ KD\{—
/'j SRS \/\ﬁu[ a:) s gz
If\) I L C‘L\L;g'jc 2 }"[(D“r__dqq)
Ty
ot
< 3;2 D'\'
T
B 6 s
b f.
- o (i-8!
T
S, )
25k
(o
D’CU"VCUL\j Orane ]z, §
K D ~ Dy (ta{) bre N353
o I ash
D=0 3¢
o Rk
D - 'D| O <55 |




. ’4&"»} Vg de



D‘; gk\ TN ’\l:r‘) Cmn -

RN LT T

&
X‘ﬂ V| Q| O 0 0 5
A,]@_M;L/ (<4 | C50) a-3¢ ¢+ % ¢
5112 16000} [« € q¢ UST 1. 44| 0yiy
Cli .&“121 ) 2| 0ko | 09270 RO

D W, O [-2 O‘?g" 0:9]-070 O
,LMJJHQ , A0 AG )QQ(,@.@;/ AV

= l B Al
ZM(%C\:‘S@': .-O'(')-g

= c
< Mex Sn O = |- Q%)

= -m+ (1-051)? s

(\)\: 1.2 LO- 0= k‘ - Upn

err = \‘.QQ-O ; - - 8’: _’_6-0‘2
A 2R
Naz 00830 :

——

st "

G, Tl U> \”7 l (K, [ l’{“) & [ s el ")~~ (”'-C\Cr: oK




B Gl T u,} S 1A¢m A Gine H"“%(‘\ C,S\ 3@0” .
% | ""C\"\_
?\’\ ]\‘\{‘ (2 & Y S Sl \‘ \
O %
T 0 \
S T |+ R Q
L R 6 G s 8%
‘ | ot
¢ i3 i :
¥ 0SS
b) C\*‘b% Cr?Q
: ) i o
Z M Gese = 033 =< mSihe =5

T | [ $3 >
ﬁ.:.|C\y\ ) )-_:-—o)
\\“(1 A R R e
P = 1593 - 28 @
/(X T -j‘—*:—___:—

Y = Q- ledm

\\.

Y=z (420 m
_—-——"—'_"_-./‘

e N Kgy nass. pact e @laced ot «
- C

L—culwx e% sl Conm &w fand, Gt Rf@'f(i OQ\;V
A






‘ ez =P, il‘
/ THE UNINERSITY be samara L
S C+tov CE GN’C;,\,Q_Q@.N(.‘

De vACT Moyt CF

ENGINEre @

A cic CTROMNIC

PRACTISE .
: #SS*GNMENT Fufi 3§ O CV
| 2, ﬁ-/’
| D Y0

COMPUTE & No- (868 Lo | 2

i
i
|
i

fLecruaeat Mg

aon A—




= v

fﬁ‘ﬁft i Bps ﬁ%i}j
42,42
¥ 20

A % M
| s ——
R
5 ? L .
N -
o Msa =c ; s
Le= M
-
[
| iy =
| A #
m

SO

— M o % Q/gt)o'

T,

M (%= %)

|







, N3 I . ;
GILJ - i /Z:\(X - %:L (‘XI—-%—?L_) T Cx -+ N

=t f’««‘:\;\* A ¥l € ) X =0 / k\) = 8

4 (-
o
a.

-7

tl‘(C_. 'G_QL\.W&‘\(_K‘;"\ & Sleops be come

ax ap. T M (x- 2/0) + J"%}

d’m, Pptumi—uf»\ @\_ Agj‘[; o U

3
E{"A e — MX ‘_ M 5 g ' ML

4’((_ 'S\LD Fi C\} ’J_LQ L”’QQ AR <0 ‘{'— j\(’;, 2 e LJ.
S"@':) X’;& (C\_c( 'X’ e C *






RE @
e el R
dx 4
dy B (3¢
chlx;o a€ |\
k- NG
By B
dr T
: Q0
Blgs 2 L
dx e,

{-

et g Slepe = ©
o i
= e :
Az _\F/ o
ey ﬂ’\xi

A% i
<
Ay l Rep

M2X) yom

mL mi
.-‘.——'—' .-f- -___-
3 9
— ML

€ el

a{l\/r’(ec < (F“(.?’"'\ / (\_l-r\(f(-—‘a

L:'(“i}{-.if’\
LY

ML

ef gmee

Mbu@t‘{

X £ 2,

Le.

(‘ﬁ







2 (.
‘XQ: QLQ
N = @L )
- -
W PR @{P/TLLC’Q'T‘““ ElY :‘—iﬂ_—}-‘—;@
Noes ’:(_cﬁ Mmaxim .
Ely= - M ada C ¥ mi (o £ p/_ﬂ_{% g%’_k
| ¢2x, 27
& 2 & ; f 5
Ely = M2 mia %
9 3 le 2
=  2Jd2 g
g




N

L)| i L‘( '\.(2“-—— ld’ii{ Es*\\g\
¥7/_—\/K
ﬁg.; |rf¥a, Fﬁmﬁh
.= 1005
LY 'rf&f{ ‘Q#\
LF?“[: lm'A
\/ o g\/
’éh:: Qm%ﬂ-’
R, = Qow - (issgion)( 2om)
3 % g » 5
ét‘f: ,(ng 8\_(1
¢, - (=)o) ( 26s5)
g (1 (2009
= Q50 s
57 ke 7 SX.K b A
deog . S gt = Qg5
s
P,= Ied8 b (l"mi'()('@)(m\

-

W - Lf«.s’*( & 585 . ({x,,{? C}cm(‘:)

7 qu SN

R e T

——

7 o\



fa

/ (C"\J\C 34\—(’;{7\}_ v )_

‘g(—-’\ U N\ Lew \.e)'" t\ . P = #'UY*I,L (e ,f%"‘-" <7y TaeunX
St Euess bt ey lave Wans ihsadsif )
[Km{-tb’t-}

LJL% & o = O o -&_r‘ (-LJ\_S‘L-("‘\--G L v 0_:44

‘:‘;l Hn = (i r (?t\,ktk l‘\f\ el s BT Ci}- t\,D ( LE"&—D

|

g (Lkawﬂ—é 7 é:\—
W = We L:'D b o 8 ko (( (G

s e W ’?Lﬁ TS » BRI O !

Co SR o7 OO g—u‘nﬁ /o
STy ‘éz O S L’\, + . %‘\f e )ﬂ(v%- ﬁ*_} ho C'L@b-l’

Lo c? & [ = - ! x
e_xok, Vv mJ] = 1_/0\' = /’ AL ; (}r{, 4 nwv‘@fiih
bo Wb Seome Lo agdh ot S Aoty
N A w E A S -
B = # Y

i, =
—

W< Ag

& DY

.L\fﬁ- H A # B&QW CLH
g = s -

. /g"" e C el ", O prea

f*lﬂ’-f-' % De







B 48

/ L’\Lg —_— 1
2
A
2 )
g B tt 0.4 3 7S
RS ot S ST
A°
| ‘fyﬂm g TenSamn €830
R AL oo
@ =% J

_.j s .._.—L —= Con \#":Q—
AL e

i %3 5

a8 ) G
e (\QE’OQ ‘SH

VRN j’b ,jﬁé—(

S il




<K&ff“— Ry) = (ém ..f~ A Eg)(fg@xfoﬁé‘) Rk

2 ol
(\ox;o% sor6 %)

e : :
(ler 8 2(6259(. 3 Ll 5.0 asiasrs
(QC‘F Ra) — LM . 9pns + K @.UQSIQSNFSJ

Le + Ry S‘OQ_S;QSM{EJ —

31¢. Q005 4 (COMMO% 9sA3

6.010) )

Ly = Cémb'ﬁ Cat Kgt SDK/EQJ
: mjg"&m;ﬁ)

£\ :((QQKLPQ.@&‘%QL)“F Ktj QSMQGME;S

Ky = 153 teaga-—+ &(gsowemd)

Lf £ [Q'SWQJ% xr6j> = 3% 2005 . ].S66 - 154

&

Al






co K
<o /774'

QSﬂ—l_Cﬁr = K'ﬂ\"\

&&:'E’(‘IM ﬂiH:‘*m'M'

‘-‘H [f’““’\

A

"-'b
0 (Q4f<gf o fg)z GO, 600 % SHAID

i -
%1077 Sovwre

(et €t Ret )= 3/S2.89

@ (‘ié’f{; EC_*FQQ) = (eom{— Ed—) X SD"C[&-G

———

(EK'FDFS‘—-— SG}W(‘;—C’)

(g + 2era) = 600 6606 + 2&(0&”0/)

Lo + ¢ Ry
A T A-(O.()Jo[): MSHF. 89 — éOQ.D{;

L= 959p80

Mg



