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The Open University of Sri Lanka

Foundation course in Science and Technology— Level 02
Final Examination 2014/2015

PAF2202/PAE2202- Combined Mathematics IT

Duration: - Three (3) Hours.

Date: 23/05/2015 Time: 9.30a.m. - 12.30p.m.

PART - A

Take g=10 ms™
Answer all questions.

(1) A particle starts from a point O with initial velocity of 2ms™ and travels along a straight
line with a constant acceleration of 2ms™. Two seconds later a second particle starts from

rest at O and travels élong the same line with an acceleration of 6ms™. Find how far from
O the second particle overtakes the first,

(2) A train of mass 200 metric tons has a maximum speed of 20ms™ up a hill inclined at
sin™ (%0) to the horizontal, when the engine is working at 800kW . Find the resistance to

the motion of the train.

(3) A particle is projected from a point O with an initial velocity 60ms™ at angle 30"to the
horizontal. At the same instant, a second particle is projected in the opposite direction with
initial speed 50ms™ from a point in the same horizontal level with O and 100m from O.
Find the angle of projection of the second particle if they collide and the time at which this
occurs.



(4)
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=
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A particle 4 of mass m rests on a smooth horizontal table and is connected by a light
inextensible. string passing over a smooth fixed pulley at the edge of the table and under a
smooth light pulley C to fixed point on the ceiling as shown in diagram. The pulley C carries
a particle B'of mass 2m . Find the acceleration of C and the tension in the string.

(5) A sphere of mass 0.1kg is moving with speed Sms™ when it collides directly with a
stationary sphere B. If A4 is brought to rest by the impact and e = /2 Find the mass of B,

its speed just after the impact and magnitude of the instantaneous impulses.

of a regular hexagon. Find the values of mand nif
(a) The six forces reduces to a couple
(b) The system reduces to a single force along 4D

(7) A uniform rod AB of weight 200N is lying on rough horizontal ground when a string
attached to B begins to lift that end of the rod. When 4B is inclined at 30"to the ground, the

end 4 is about to slip. At this instant the string is inclined at30° to the vertical. Calculate
the tension in the string and the angle of friction between the rod and the ground.

(2]



(8) Prove that (a+5).(a-b) = ]g]z —-]lg[z , where aand bare hon zero two vectors.

(9) Let 4 and B be two events such that P(A)=% P(B):—;—and P(AmB):T%. Find
P(A4'/B')and P(B'/A4) where C’ denotes the complement of an event C and P(A4/B)

denote the conditional probability of 4 given B.

(10) The mean and the mode of the following eight observations are 4 and 6 respectively.
Hence x, yand z are real numbers.

2,3,6,2,1, x,5,2 : ,
Find the values of x,y and z and calculate the standard deviation of the eight
observations.

(3]



PART -B

Answer five questions only.

(11)  Atz=0, car 4 starts from rest with constant acceleration f ms2and at the same instant
another car B is moving with a constant velocity 3V ms™ and passes car 4. After t =T

seconds, car 4 has a maximum velocity of 4F ms™". Then it continues to move with the
same constant velocity. If car 4 passes car B at a distance d mfrom the starting point,

. . .. 4V
show that the time car 4 has traveled with constant velocity is -f— s and prove that

24V* = fd .

(12) (i) When a man is moving due east at a speed of 6kmh™ , the wind appears to blow from the
north. But when he doubles this speed, it appears to blow from Northeast. Find the
direction and speed of the wind, assuming them to unchanged throughout.

(i) A wedge of mass M whose slope is & placed on a smooth horizontal plane. A particle of
mass mis placed on inclined surface of the wedge and it is projected upwards with a
velocity u, along the inclined plane. Show that the time taken by the particle to return to

. . ... | Mcoseca+msinx
its stationary point is
g (M + m)

(13) (i) A smooth sphere of mass m, moving with speed u on a smooth horizontal table,
impinges directly on an equal sphere of mass 7' which is at rest. If half the kinetic energy

is lost in the impact, prove that the coefficient of restitution e is not greater than XE .

(ii)Two particles are projected simultaneously from a point O with the same initial speed but
with angles of elevation « and 90—« . Prove that the range of the two particles is the
same and show that at any time during their flight the line joining them is inclined at 45°
to the horizontal.



(14) (YTwo light inextensible strings 4B and BC each of length /are attached to a pafticle of
mass mat B. The other ends 4 and C are fixed to two points in a vertical line such that 4
is at a distant /above C. The particle describes a horizontal circle with constant angular
velocity w . ‘ '

Find (i) Tension in AB
(ii) The least value of @ so that both strings shall be taut.

(ii) A particle of mass 2kgis attached to one end of an elastic string of natural length 1m
whose other end is fixed to point 4 on a smooth horizontal plane. The particle is parallel
across the plane to a point C where AC=1.5m and is released from rest at C. B is a point
on AC such that 4B=1m. If the modulus of the string is 10N show that

(a) from C to B the particle performs simple harmonic motion with centre B

75
1

(b) the time taken to travel from B to C is s

(c) the speed at B is %—ims"

(d) the particle then travel for 4—\5/—5—3 with constant speed.

(15) (i) A uniform rod AB of weight ¥ can turn freely about end 4 which is fixed. It is in
A equilibrium at an angle & to the horizontal when a horizontal force % is applied at

the end B. Show that the direction of the reaction at 4 is 60° to the horizontal. Find the

3

magnitude of reaction and show that tan@ = -

(ii) A rectangle ABCD has AB=1m and AD =2m and M is the mid-point of 4D . Forces
IN,2N,4N,6N,3V2N,\5N act along CB,DA,BA,CD,MB,DB respectively, the
direction of the forces being indicated by the order of the letters.

(a). Find the magnitude and the inclination to 4B of the direction of the resultant
force.

(b).Find aiso the point of intersection of the line of action of the resultant with the
line 4B (Produced if necessary).

(5]



{16) (1) Find the position of the centre of gravity of a uniform wire bent into form of an arc of a
circle of radius aand subtending an angle 2o at the centre.

(ii) A thin uniform wire 4B is bent into the form of a semicircle. Find the inclination of 4B
to the vertical when the wire is freely suspended from 4. A particle equal to the weight
of the wire is now attached to B . Find the new inclination of AB to the vertical.

(17) (i) (a) A and B are any two independent event on a sample space S. Prove that 4' and B’
are also independent event on S, where C' is a complement of C.

(b) A box X has 2 red balls and 4 white balls. Another box Y has 2 red balls and 2 white
balls. A ball is taken from X at random and is put into ¥ . From Y , 2 balls are drawn
successively without replacement. Find the probability that

(a) All three balls drawn are red
(B) All three balls drawn are white
(7) Two balls drawn are red

() At least two balls drawn are red

(i) 4 , B are two classes in the maths section of a school. The tables summaries the marks
obtained by students for a Combined mathematics test in grade 13.

Marks range 0-20 20-40 40-60 60-80 80-100
Student of 6 5 12 4 3
class 4 '
Marks range 0-20 '20-40 40-60 © 60-80 80-100
Student of 8 7 16 5 4
class B '

Calculate the mean and standard deviation of the raarks in each class.
Now these two classes are considered as one class with 70 students. Find the mean and
the standard deviation of the combined class.

P .



Beohins HDhS LeLEMEOHEPHID

alehepmeamnd wppId GBHTPELEL Lalwed il SDO&EHH — oL 1D 02
Q;ﬁn{,_,r; wAHIILHU uf g 2014/2015 -
PAT2202/PAE2202— Boanhd safisn 11

&reold - epainl (3) e Swimeoricse .

UG!‘M

Had: 23/05/2015 Gprb: wu 9.30 —9u 12.30

g =10ms” sTar QB&T6TE.
616060 QIR SEEHESID ML Welldg®.

(D) omn gwiésmswurag ysial O aledmbg QHTL &8 GeumHDd 2ms™ o Lar Qymbig T
D TpE@EeD 2ms ™ o a1 g CHTAHTL el anfietw LuaHESamE. Bren® Bl hissisr e
Bran_naig geidosunaig ysel O aled @leladmbgl 2bTDIGES WiTWWHEsd 6ms™ o L6
BCHCBTAST 6T aufiCL Lwaisdang. O aledmbgl eTelsuse] HMEHed ST e
FITNEOSBWTAE (PHEVTEUMS (PHHF CF6LGID 6TET BT GTeD.

(2) 200 Quphs s HaflalmLw e Uuﬁ\surrsrr@} 800kW e L 61 Geugmsv@aiiyn Guigy &L
o' L bgiLer sin” (%0) smibgeten woeouls 16g SHe b &f 20ms™ @b ‘

QameiBerang). Tuledst GWSHSHISBETE SOL WS ST,

) o0 saibomsurag ysel O sfeledmbg SoLiol Lesramd 307 e L& @yybutausd 60ms™ &
THLLLGHDS). 2ACHIVWSHev, Byt Teug gefibmaunag O alsr 6% &L to L Hansoulsid
O aledbbg lz‘O'Orn SMEHHQUD o 6Tan @ LeTalulalmbg sTEHTSSmaulsd < TbLGaEHLD. SOmS_IA
o Lat eriulLGOng). Simel Greai®id Gorgiorulst ST raug Sefsaomaulsr erpubGasamid
whpId B TGS HOL QUDID CHIGOSUD ST,

“) i

Y

)

B (1]



m Hadflajolw @ Haisms A ag eluorar doLwrar Guasulsd uelsd o siarg. Eg)
ux_éa§16i3 B L LU Beemeumm &n_@mﬁgman HsmevdH & umaﬂuﬂaﬂ@fbél gULIOTET E)GeLETeT &L c
WG &prsain Coomaulsd alafibled o sien eluwna Hamass aLUuING Gwensaid Ggsogud BHLL
wewrs @Csusnar Gopwred Ekoaussiul Gerarg. sul C g 2m Haflalw @
gliboms B ow sobbsdng. s C ulehr 2 7pE &0 LD[DQ]]LD @@;ptfﬂsu 9 si6r

BUEUDWE 6TETLEUDEDME BT

(5) Gsusld S5ms™ e Lt mamb 0.1kg Hafeymiw Ganemoraig Heveowrear Gametd B o Ler Ghlawims

GIOT HIBDEI. QOTHSE SIS A Wa1g leshd smanGearlubang pOID e = ) 5

stspen. B uldn Hane, Spaiem W Gombseds Uamamar GausD IDDID SmHesy Hauihs el

UAHLOGTT 6TETLIGUDEDDE ST,

(6) 3P,7P,P,2P,mPuwppio nP N etgid 6enassl @@heETar SIpGaTafiulsn LbatiesT

AB,BC,CD,DE ,FE 1oppid FA aUACW ST BTe.

(a) @p elssEpd @® Bwamus EhGOTUIN
(b) GameSHurag AD aiftw s @m elmawunsd @EDEGLOTLIsT
m pOID 1 AP  QUOIOTATHIEGESTSH ST, |
(7) 200N Heop e oL w dgnan 00 AB srLnan SoLSsoqulsd o sTengl. b SOPWnag b
B yuei_sded Deovanbsiu’ @ e wissiuGang. AB 2haig s s 307 uled amiGaLLBID
QUG , el DA Sheigl bpsl ATDIEENSG. B SEHL  HOPWTaTS) Peosos@sgiLer 307
smilefed @_mmgu Sopuled o aiten @@60)@] DD HOTEGD SDIESD SO WL o TTia|sh

GIBID GTEOLEIDODE HONEGS.

(8) awpmid b dwer Weluwedeons @ sralsst etalsr (g+l_7).(g—l_7)=|g|2—-|é|2 6T DS,
® P(A)=% P(B)=]§LD[.D@IL.D P(AmB)=1—10- ap@orm A oppid B @yduar Bm Hapsswet

steia. Hapsd C ulsr Bridwrang C'sten @HésLLG0TUIET P(A4'/B') wppid P(B'/A4)

BTEITLILDENDE SHITENNE.

(10) Geiraupid 61U-F Sieusramhssfogid @l DD &ETID eTauar (papew 4 LOPOID 6 WS,
2,3,6,2,1, x,y,z
@G X, yoppid z hdwen Qo sTedameTulr.
X,y pODd z AuapHr QupLoTEThSETS SETabis OPHID 676 DeuBTarbssiogid Ko

ale0SHEEOUID ST



usdH — B

t i t

mbg  alamesehéd WL Gn alol weldsss.

(11) t =060, &niy A @aig wipn wTwHsed fms™ oL ieledmbgl HTbIsHDE. SI6sH
5m®§,5\6i) OPDGLT® &1 B Qpang orpr Gausd 3V ms™ o L paihs 4 @ sLho
Qseddamg). =T MO hsahiEsl N6, &1y A Qe AHuwi Gausd 4V ms™ 6 e sheng).
DT DG HATEI COUBEHOS OTHPMIED BICGH CeubSSHIL 6T LSS GSTL T, @1y A

apang) &y B ew Qymbull ystefuled @mbg d m smbded sLibgl Ggeo@IOTUTsN, &SIl A aaig

4 -
orpn GeusdbEIL & LwWaiids ChiILo —fV— s etk s1lGs pod 24V = fd eran Hneys.

(12) (i) o wafigst 6kmh™ Gauss@Hed HipsGs HaMmD GUIE), SIHDI L bdsd Bmbgl aisadns
CHIHNADG!. SHAMED DUl SAIGH CousDHMS BH WLLHGTESD CUTE, BE eIl Sipsbdsd
Bbha alsausTs CHTMANE. STHHT CalsHmSUD Hmaamuud Srais, Heamal @anbio
6TLIGUITGID LOTDT ! 6T60 Q&6 . '

(i) M Paflaid a smiepsoLw iy @& UUTET Sl SSabHed oeubslul Beteng. m

SHeaflamLw gedidosunag il gfisurer Gopuridsd oeibslu’ BsTang! PDID S
amileurar GubUTUdeT andGw Goed GHTHS Causd U e LT sThuluGEDE!. SHiefbamaLTeaig)

M coseca+msina )
g(M +m)

Bat B ST Hemsowinen Usialdg SHmbLalshg eTE&ESHD GHID |i
eTe BB,

(13) (i) Hafley m @ o @LW LT CHTMOTAIG &F U o L&l gl Sorwiar Goamdsulsd
bEGHATDE!, DG @lealed e eter Hee] m B oL e D CHTIMSmS ChIeWTs
GIOTGHIAMDE]. GOTHIOS SIS iTaind Qubsd gobd GpdalbLomnulsr, Ege

BaTEDI6E GEMED € S %/—2- m el QUAluGsLEL 6T6 HNIeY .

(i) ®® seismasst ysief Oaleddbgl FwLOTET TDU CaubSHMID QhaTTed Goupi L
ghnéEGaTanhast @ Wwpgld 90— ald @mhsool sTHLLLGEDG. Bb® HENSmSSNIBID
alalh swer sTal Hoieus WHDID G UPESD CUTS 6Th% CHISHID SieIbaD @eaudHGd

Gpiy GanLaig doLw_dr 45 snieldnEeh ead sl Gs.

(14) (i) @eiQeaumsimid Hetid [ @ e oLw B® Bl Wpewrd @(Bsoanem Seopsst AB wppio BC
o Bwat B uiGe m Hafelrt W SaRbosLUL 6T Emandbslul HaTatgl. DD (s
Qshigssar Car e C 1lpg Gwee [smbdo A stamib elpsHed QUTHSSUILL Beiene.
FTNEDE OTHTE CHTMIGMHD @2 LT @ HoL el BUbsdHos 2bdoiomul.

(3]



(i) 4B uma) o giem @psmey

(i1) ®Bm @60)[.9&5@[0 GBSO & @@&@IDH@GOT @ 06 10865 @@[Drbg) QuoTETD
ETETLIGLDEDDE &I N6

(i) ®upos Hemd 1m eoLw Basdon  Hopuldr T woaulsd 2kg  SHadlamLw
STAGDBU_ G BoaubEIUH LD (POMUNTE @UUDTET Bl GHoTulsd o sien  ysitel A
Wb @evsmdbsiul Getang. gafsosurag AC=1.5m G0 SabHesTen FTbsIome
sl C > Bmédng. B C ulsd gielsd Bpba IGaIbsILGADPS. AB=1m Syewip
B apang AC b o siten g Lsitel Dh@D. Gempulst G 10N @y sal®ins.

(a) Culsd @mivg B 56 SHefdmawnaig B @ @uuorsamLw sefon @ Bubssos
SLHDID eTeRD

(b) B ulsb @mhag C 8@ Gg6ded sTHEGHD GBID IND 6TameLID

(c) B uied &g TSms’lsrmrsqu

(d) ety GIENEHOSWTENGI —5—5s @G LOTPHTHALL T LWemd QD eTame|d &SIl [He.

(15) (1) W Heoporwyeow @ omar &bl AB Qg Dig BomssUuL Gt ST Weal b A
Ul SWTSoIoTe  HHbubdloWigl. DSET LY oo B e o doL  alos %gg

Gpeundesd Guig doLydr O Coranpded  gwaloeouled e sengl. A Wlsd e

ODIBETESSHE DSOS oL WL 6 60° sTemds ST D&,  ODIBTHBHEGT LITHLOGHEE &I

. 3 .
LODHID tanH———T 610 ST ([H\.

(i) Ggeieusin ABCDulsd AB =1m wppid AD 2m oppid M nengl  AD ulsr
BOLYsTENUT BTG, (PopCu ubshisst CB, DA BA,CD,MB,DB aufiGu

a6g eIt 1N,2N,4N,6N,3\/—N,\/_N sTeTLeT SEGHame, elmasaldr  Hardwnaig|
sTpS HIB@eNeT euflaulsd i lpd @I LU DeTang).

() alememuyst eNemaulet LmbweT WHDID AB WL 6T DG Henguledr FMULIEDEULID &ITETE.
- (b) elemenust elemsulsn Bress CarLnag Cath AB @ @oL Qo Bb Lsafowd e

(Bgmeuwramed G AB @ BLOS).

4]



(16) (i) 2oy agub owuUGHeD 20 GETMSDSUD THDLEGD @B L aled aupalsd
auaenhagieen umer ST Famel UGHET STOSHMSH HIae.

(ii) @ Gusbedu &l AB Dharg Do e L elpelsd aabgsteng. 4B oz A wled
- Wi Seanorsd PHpshs eeaibaslu Lo blddr HaoedesaIL T ABuldr smilemeds ereans. ool
Peopég FaMaT HpUDL W h Saidmautag B uls Gmanbaslubang
PeoveoEesEIL 1 AB Ul b Smieneld &STeamd.

(17) (1) (@) 4 wpmd B aydwear wrdf Geusdl Sed esien @m s1n Hapd Seenie@ib. A" b
B' oy duamab wrdf Geuall Seb o dier smn Hapsdsamnen erar Ppeis, Bhe C
ulledr Brtdwrerg C' @ 10. '

) oo Guly X gt 2 Hauly B ubgieend 4 QeusTaer HD UbZISEHD 2 6T
whpGLT®H QUi Y uayen 2 Seuliy Hp LHSIGEHD LHDID 2 GeusiTenat HID LibGIBEHD
o_senann. X @edmbE @b UbsTag 6TowrdpTe eTG&HELLLG Y uigysh
BLLLESDg. Y Bembg 2 UbEsT @ Jal @amre 6T eeudbaluLTosd
6T(H&HBLLBLDTUTET.

(a) DDNHG AeID LbGISEHD deuline EbHULSDETeT
(K‘) D BEH GODbDHH BTONH UbgesT Heulingd B HUuGDHT

BB S BB ST .

ﬂ) SIOATHG AP LHSIGEHD QeusTenarned G HUUSDET 6

}/) Greti® ubgissn Seuiiine BHULSDEIT6T

()4, B @O urLgneeouls safisl Ufeled o aTen EH 6UGLLSEETTEGD. B L 6lEILITEOIS]
Beanhs HBHEH S0 13 60 WmaumeTaHsT AUDDIGQBTEIL LsTamabamen
 SH(HEBONES SHEDS!.

yeiiefealen efga | 0-20 20-40 40-60 60-80 80-100
gy A uled | 6 5 12 4 3

® 66N LD 600T6LIT SH6iT

yeneflsafls eiga | 0-20 | 20-40 40-60 60-80 80-100
gy B uwed | 8 7 16 S 4

© _6IT6IT LD 600T6U T &H6rT

@aIGsT auGLIgIn” YsTefsanbanar Gl HHID M 6leumed 6T6ILIDDE HIT6dS.

@LeuTg Bsialm auGLILGSEHD 70 OTAIELTEMETIL L b UGLUTE &HSULBLONUTT.

Boamhs euGLLODUID ©_6Ten @l WPDID B alevasd 6TaILIDEIME & 6.




