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THE OPEN UNIVERSITY OF SRI LANKA

DIPLOMA IN TECHNOLOGY- FOUNDATION (LEVEL 01)
FINAL EXAMINATION 2009/2010 A

MPZ 1331 — APPLIED MATHEMATICS —~ PAPER I
DURATION - THREE (03) HOURS

DATE : 09" March 2010

TIME: 0930 —1230 hrs.

ANSWER (06) QUESTIONS ONLY. YOU CAN USE CALCULATORS.
YOU CAN’T USE MOBILE PHONES AS CALCULATORS.

01.

02.

A triangle ABC has AB = 4m, BC = 5m, CA = 3m and D,E F are the mid points of
BC, C4, AB respec'tively Forces of magnitude 4N, SN, 3N N, yN act along

_— ey — ——— —r——

AB,BC,CA,ED,CF respectlvely, the direction of the forces being indicated by

the order of the letters. The resultant of the system acts along EF. Calculate X

and y and show that the magmtude of the resultant is 20N.

along

- The system 1s equivalent to a force P actmg AC a force Q actmg along CF and

a couple of moment M. Find P,Q and M.

A uniform rod AB of weight W, is attaéhe_d at A to a fixed smooth piviot and is
freely hinged at B to a uniform rod BC of weight Wa. The system is in
equilibrium in a vertical plane with AB resting on 2 smooth peg P below the level
of A and the end C of the rod BC on a smooth horizontal plane. The distance AP
is x,thé-leugth AB is 2a and the acute angle which AB makes with the horizontal

is 6. Prove that the force between the rods at B is vertical and-equal to % and

find the reaction at the peg . interms of 1o 1543, x and 6. If the reaction at A is

horizontal, find its magnitude ' ynterms of Wiy and © and prove that

_ 2a(w, +w,)cos? @
2w +w,




03.

04.

C . B

In the diagram ARB is an uniform ladder of' length 2a and weight W and G is the .

centre of mass of the ladder. The ladder is resting against a fixed cylindrical
roller with circular cross-section whose axis is perpendicular to the vertical plane.

Containing AB. The ladder inclined at angle % to the horizontal. The point of
contact X of the ladder with the roller is at a distance % from the end A and the

contact at X is smooth. Show that in order that equilibrium be maintained in this
position the coefficient of friction |t at B must not be less than % . A man of
weight W stands at X and then starts walking slowly up the ladder. Show that if

M= 21%3. The ladderi is on the point of slipping when he was moved a distance

a.

The figure represents a framework consisting of nine smoothly jointed light rods.
Ad is vertical, CD = DE and the acute angles in the figure are either 30" or 60%
The framework carries weight 2W at A , W at B and W at F and rest on smooth
supports at C and E.

Find the reactions at C and E. Determine the stresses in the rods, specifying
which are tensions and which are thrust by the method of graphical.




05.

06.

07.

08.

09.

“that the acceleration of the wedge is

In a motor tace a car is lkm from the finishing post, and is travelling at 35ms™
with a uniform acceleration of 2\5 ms”. At the same instant a second car B is
200m behind A and is travelling at 44 ms" with a uniform acceleration % ms™>.
By using the equations of motion or otherwise show also that B passes A 220m
before the finish. Show that if these acceleration are maintained, B arrives at the
finishing post 1 sec before A.

The speed of an aeroplane is still air is-300 kmh™. Its course relative to earth is a
regular hexagon ABCDEFA of side 25km. There is a steady uniform wind

blowing with velocity 60kmh™ in the direction of AB. Draw velocity triangles
for all flights along six sides of the hexagon preferably in one diagram.

Show that the total time taken by the aeroplane to complete the course, in the

sense indicated by the order of letters is -I-?E(S ++/97 } hours.

A particle is projected under gravity with speed V from the point O. The angle of
projection being o above the horizontal. The particle rises to a vertical height H
above O and its range on the horizontal plane through O is R. Prove that,
, 2 2
i. H =-—sin*a ii. rR=""sin2a
- 2g g

Deduce that 16H> — 8 RoH + R* = 0. Where Ry is the maximum range for the
given speed of projection. Given that Rg = 200m and R = 192m, find the two
possible values of H and the corresponding values ofx.

A particle of mass m slides down a smooth face, of inclination a to the horizontal
of a wedge of mass M which is free to move on smooth horizontal table. Show

mgsin ¢ cos o

M +msin* @

between the particle and the wedge and between the wedge and the table. Also
find the locus of the particle with respect to the table.

and find the feactions

A train of total mass 300 metric tons is travelling at a constant speed of 54kmh™
on a straight level track and the total resistance to the motion is 50 Newtons per
metric ton. Calculate the power of its engine.

The rear coach of mass 50 metric tons, then gets disconnected, but he tractive
force of the engine is unaltered. Assume that the motion of this coach is retarded
by the resistance alone. :

Find i the retardation of the rest of the train
it the distance moved by the disconnected coach before coming rest.




12.

¢ immersed with its centre atadepth his —

Three smooth spheres ABC of equal radit and masses, m, 3m and 9m
respectively are free to move along a straight forizontal grove with B between A
and C.

When any two spheres collide the impact is direct and the coefficient of
restitution is e. Spheres B and C are initially at rest and sphere A is projected
towards sphere B with speed U.

Show that the velocities of A and B after first impact are (- 32)% and (1+¢) %

respectively.

Deduce the velocities of B and C after the second impact.(ie first impact between
B and C). Find the loss of total kinetic energy after the second impact,.

What happen when €= % .

A plane lamina consists of a circular disc of centre O and radius 2a from which a
circular portion of centre C and radius a has - een removed OC =a. The lamina
is completely immersed in homogeneous liquid with its plane vertical and C
vertically below O and it is found that the centre of pressure of the lamina is at O.

Show that the depth O below the free surface is l—t{i.

You can assume that the the centre of pressure of a vertical circular area of radius
' r

4h.

é) An alloy is composed of zinc and copper whose specific gravities are
respectively 7 and 8.5. If the alloy is of volume g2cm” and its specific
gravity is 8. What volumes of zinc and copper does it contain?

b) A Rectangular vessel contains thrée liquids (which do not ‘mix)_of specific.

gravity. (relative density) 1.0, 1.2, 1.6 the thicknesses of which are 8, 6
and Aécm respectively: Find the total normal thrusts of the liquids on 2 side
of vessel. :

- Copyrights reserved -

UV




’1 SETES Pme _uaﬁﬁsmmé’&;éﬁcf @6693
. 5’95@6»‘53 LS SDvorD 202587 0N _Srigilit pls ol

S BILIF 2oT 2009 /20!0

MpZ. 138 — ABBwNS soeops I

[=) =
srovte ! B J_pmr)ﬁgé)wrrmw

Pphs o0q.03. 2010 Beos 2 9.830 — 1230

N 2P B riE) 1p2®l 2T OB . Gl TR 2 poser
LEED P C anBBOPrTTT) BB X000 et T 17051 B s G

EHyuors- .

0 g BN TR PEPBO gwé@é)w?gww‘ ov@ﬁ@—é’bmmgf
BT OESTD BT B PEI DD oo . OB N GEULIE T
afEm RIS EF- aifiBw ENERENG DL, . KoY ST NI
.g_‘;')m:amu./mﬂﬂ'ﬁg' BT Q0 W IRl BB .
EBECIENE) ) vo oIS AT eupBw pNEBG P AT
pndBG @ DTEES SeroSAEIsE M SEBE ForTTs
oot P &, M T AR

TF 21w

on. W, Bmopuy one ﬁ’ﬂm‘m@dbrﬁﬁ‘ AB. Srmoiny  S1BorEe A Emwow ) Ter
g2 h o oe? Fripoi B0 oL pen  Po Blomnp e/ ST Lonor
anosd BC Dot B OO Dwomband o8 20mEs ool BB S

pmgﬁmﬁ Opn@Evonoy , A LEYETIL_N0 wﬁbﬁﬂ% Lt PR Al
gJ_SJJ-JLﬂn‘UU_’ @E)awm p DY Q@ﬂo‘ﬂ AR &'m‘fy @Ujéﬁ)yﬂ’?m@ﬂy—(pﬂ Q&DD‘D

©

BC  @gom O oot 065 C Gxovigy R oNTT dgm""?‘?mﬁ?ﬁ)w“,
_g_—,n?{mgyngp/ ECD&D?’)DD)D'DM.DPO @__ﬂ?mé./ , A
AP BweLw E06 K Spwio . AL DTV Eme 00 Geozjw

Poor-vp o AL o] o FBBprmas & & |2 ﬁ@ﬁfﬁﬁyg-,

DE_F oroflumsl  @TPPBO  BC | CA, AR GTusT4) @IS POYEYT B2y oV )
Fr1i7E) (2 - A é—z, E;;, ED , CF =29PBw 4N, SN, 3N, AN, YN




?8 .

-%”mgm?o@mz.—w”"w 2Nl B HeD é):mdvgé"@ﬁp msm_/ca

520093

ULD/ d@gg@ WWM oloz? ,{B@"Q/cﬁ BooynT o) ?nb@m m@lpﬂjfﬁfﬁﬂjﬂ

A &0 mepndé’&w NN @@r}’pﬂ@ﬁ BAEo O AUBP T
w, Wy B £ LG x = RA (101 +W37) COS2E gy Brays

5 00 4 Wy

B

2T LA pa B WO Empuont ok Sippsw Brrfley
ows G BBajo Ognosr_  gewDOWNsing ,  SiEarmrg, g)mmg@ﬁéz

BgEPE OrelBppne apimany  asim  ans BBEOP 115 O

O, Bt D EDETI GO (Qosd Do) 2e3E.

‘ DT NAITIOB7 .ﬁ)mz_ugz_ﬁm "74 gg&nmﬁﬁ‘ﬁﬂ &nwﬁg—mwg . i@aznmuﬂ_m%

gy EBrTes Yo X Hwrns A SweEsl QY @gﬁﬁwﬂ%
S o OpNOSyI X Beg @uienmy ZOU

B a9 iaﬂﬁ%rg@m’?&sé M BKoo1, ,’-/w ot @ ETwelnNds

TG Bro0eme DD Olpr@Bwmm  somtmmonwn ' D88 Promnbuws
B B oTomBdsN OO | '

W EEPYTNN)  wenB e K S0 B EeIBnas 2Py

OHO B )N ijammﬂ; Q@ISJJ@J/?‘D&‘?@ @Lﬁﬂnﬁ??’)maﬁ A= '%g 5
c@@ﬁ@cg@ub@ 1057 CI/4 BrTTLD &Wp‘,ﬁtﬁaﬁﬂﬁ TISTED LADIP TOT g

o1BBE S LT Bl w OTofods N LE (Bfs




00093

o Bpriion 2ERNTE BGrF ayarsigs  BprvOBomT Blpnatn-  KIWIUNS

Do deal e ® FeTHIOrE oy T TR0 BTLSGETE -

AD BB @mmg@ﬁpnasa;ci D= DE &0 2B NS NN
P 4 o3> ekl Bls» 30" Soosos 66° HEoy B 2 T . Lo amn_eow
@vﬁ aWw @m{pﬁmwt&{w B, F &S0 W mwymﬂu{u o)

c, E o 27w wlnent BnE L@t Guosd @ Detpp I E -

C. B &0 wppnis BT HNWEE BamsEmmsd 2T NGB

.;’r?wnmﬂﬁg.l Sl SRPErEIWN  SHDE 2_orupad27) oToefuenp QI

@mp@?mw ﬁ_ﬂzﬂa_ﬁ‘o S IPENP ol &

A:zw

Se D g8

05 . s gueidd LEBWOHEIpE Enld 4 S5 (el SHEETIBDE

. —_ o 2 —_ & _ )
ykm gagd poemed 85 ST @aefpS °/p ms 2 s BTl
c%-rr@(ﬂbyu_m oo B BT LYEPEEDE: . OBE 895’5@?"3 P

pnn B e A B PN 200 M 519 5H7D gq ms ' gaish
Y ms-:L orayie  Firoor %n@cﬁafayum Oz DB . .@Wﬁb&
o 11y BagmE LTS LIGEBIBLON  S1dms B 2flpent BT oot

S OE A dDoeeT @wa’@:..ﬁﬁwy@pg; A0 M Braane o THrrT
é’rﬂ;ﬁvﬂ L 6 Tt HNLOS |

S ov7 D10 ST S POEA

oridirgBuo Brownud i e LD #End B o & J":T?f? A SBUTT1 2t

| See @ETIENE (oo &L S5 Doty O ] sNLEEE

_ ©3—



00093

s @sins 800 Km h™ g BEUE) By pL0 ORI L3 DG
Orermar g @EENYE. . P PoRUOs  Swpwigs TEL0INTDG qﬁﬁ)-@rr@

1 EsmS a5 km cmonSL  ABEDEFA oS  gguipnsn STBOEDTOT.
BT . AB  Prrpasd Paooonst Fapm prfmrme 6o kmbh !
OTOBLs @Mbﬁgt_ﬂﬁ g%i?ﬂsnmﬁ'?ﬂ?@&o@?"é" O BpnowrAT  Expy
LEBE T aupwns Oddge  ofe” ;;_;poﬁv,/as,m;a“’@.w‘” %R0

2ion g5 B0 Baiss 43 BB N0 oot | D und e .

BreF @i L adTTEEmW P OuDeHS Bral 2N A onesTE g 0o

ctEEmI . Bond & (&+197D wengpwowdem [ c@fsds
1242y

GVIGB] A TTISAIT BP OO @@aﬁéﬂpm_.omp E@fp@ﬂ) @Enﬁ?‘?@) 1o B 2O

212D $F TP Bof B HoENBETIBWITE O oraS 2R ueD@BEs

V  BasBii s oML hIGEPE - By o1 o @ﬁﬁmcﬁ Son RN
TP G SfEmndons D S @eong H oTBIS By EES B
L.Wﬂﬁw_l?t{-ftg O Beingm  BeoodFerm R cﬁmmuit_g ST _FND B

tr o = vZSin%ot Gh R= Y% 8im2s0 orer mnieGem .
a , . | g
TPWEBS o> Pt CoinSHmB EnpE fo_19u) Eron_En Ro

=

orponser 16 HZ - § RotH + > =0 gpdizos i”‘s.‘gﬁ@%.'

Ry = noom, R = [gam orew Boduie i D) Onips P2 19O

G BBV O BE Cr T E BrrmUyS Braipfpre o O) BN SO0

ol &37,’?&50@7 .@ﬁp@nmﬁggm)m%; _ Loreoii |

M BrooafIm) o B LS P BEE o J‘rlb‘bm—/:_;u;} o B Stprm RIDENoT

RECIonTH Brd M w0 B Ot B BB ENEE)
mq rS’/,f)O(J LOSOO 40'[637 f)ﬁl.P@f:\
M+ m 8in®ot

2NPOPE - S p Ty~ S BEHTY

_‘9155-1.1:5 Beoong B (& ggﬁyé,"@d ) %ﬂﬁ)ﬁ@(}; gmfﬁmg@m@at_ﬁw
10D BNEBER snE . Guoonr SNALINE oo W BRI BN .




| 00093
. apo OupeBEOpNT  BreTmE Horeming gafm Sy km b 01
Lot BAW B8Rt gaﬁuwwmﬁﬁm’r paEEIE Ot 1a@BEPEy -
BB PSRN OuengpBrm— SO Pugtor o5 [ 0110 2phE OBt 55
D2 T 20T LY o8RO Qig}aDE Jortonts

or P PONELEDOLEE  21gyaPD sorrdpiBenpa)  go OB
Opnedl o Olpn oTon— Oz Owonst D H19121y Al DvGEPE -
@ﬁmuga;_guummg Drerpo ot v xl;'am__w)mnsz o &'wr‘?@ﬁﬁgsé,l
oo T aTGHEH

o ymmwgftsuﬂf; m@ﬁﬁl@ﬁwﬂ; S0 BEporTD  HETI00ESE

iy g Rft 1Tl B2y wnoTS! @B @@@ﬂ;"@’”’? SIS B B

;f.o4 GO ExenTEos O)BnrEBL. M, 31, 7™ W@/@m;fﬁm_,m B2 )ton v
. B BerareElzmm A—:@; ¢ orosiomm EEAPGEWw B rproe ﬁmugpmﬁ
550 SrorrFuo ANL_DLOHLIRTHT | SuiE 6 Esony A DPHe o '
BFBEe S HEEOPL . |

Terad DIord @ prnmifrny BEOguns  BLlondoer naD St B oL
LBoTon ORI EFoIG L. SENS .

BOSLELHD B, ¢ orofum @uomDid EBER o QermB A BB
8 Do Qerid Goss U 2 s o APNUILEETDE .
Ppronaisl Oronfparse ooy A St R Bowiser S50
e (1 - Se)-d/;# , (142D Uy ool ENEGE |

Dosi Lnws)  Slondpanoi nefond R, S5t Baupel foemrr

2 IEeAE ( eprar B, C HBEOmLHTO dApronal 5 @wnpc};a-ﬁ)
5,7 70872 B Ouonﬁpwbn‘a? Jﬁo'a?tj Bg Fpa91 21 @wrﬁp SIOL B
G5 Born) &5 10T |

o=l e OOEPEOW ot L SPEEE




H.

<
&mﬂ&ﬁﬂﬁamwww

- P BEE C. Somor O
QJI_‘?L__LjJJ@ﬂ R v @ f&i’

&m@ﬂwﬂ,WJ S
e <o
PO
DL oo WO NI O
&wéﬁ&%ﬁﬂﬁmﬁ
%mgw @mmmew

GBI © e e kid - Y

_ o 2
0,0 Tl ang U

. @ ge e

' 86.%@@%Mw
onﬂg_&onﬁ?"ﬁa%

SHIT

: <
OSneorgtw  HooTRloT

C@ 6\ gaiaea19

LO;I&Jl% ST ¢ 2
p  RoTPBO mgnm‘%@n?m vt

.Lﬁmew£Mé

OwnEs

w@mﬁgé

n os® Brwlbisnes B6F

ﬁﬁﬁ@ O @@mmd&wﬁ

&Wﬂgﬁmg 7 &
ﬁﬂmﬁ@&mﬂf

a1 O)pntay Swraips  Soroe I

oy a1l bET

- 00093

O 25 EMBNTTL- gﬂgmeamn@m

Govyy O Lot %mum@mﬁ
s uGHs . OC =2 BEO - &2 (219
po1s DomERHEN B2 w0
wﬁmwwd S

a@wﬂﬁgm%pﬂm

oL 3 NIg, ST

&m@%ﬁm%m@.

B BOBEOYE -
1a, ol pntebh .

@mm,g@;?’@nﬁ BABM @gujj_;zﬁw?ﬂ’?
L0 STUpLIOTN T h :%:L?ﬁg)ﬁﬂ @f(ﬁﬁﬁ%ﬁ

2B

u&%@mmfﬁwﬁL @@%mwwm
B I S BeI BTG
pnem® ol emwdgp § s

SKEraTS B Emﬁﬁmgﬁ

U]

&mmmq

oo ool 5mﬁ5,
b, snoEP

3 m:ﬁpﬁbﬁ b3y & 62'4&!’?’3\
gfgwm@mmm

5mﬁ%?

. Jjﬁﬁbjff)mfﬂ a_aﬂz_.wé_ —



