@ e Soap SEOTcmE®

@8esit mresn Bde® (Scad) HRNED
qoow oduesne 2012/2013

| oxpedn oo - MPZ2311- gde ege 1T

mEe - o 03 &

Co® - 2013.07.30 @O - 6.0, 0930 - ©81230 5

oG 06 90 B8l oorese.

Non programmable oD Goig DO G HD. O GBSKY G SO cOomds odm $380
90 ecm emgred.

0L(a) Go@exs A 80 B e Smemo soomens ¢, B 80 C edo C 82 530emcd eods
68 S Pacasrs ¢ @os woB. AB = 192m & BC = 60m. A & B 8 goqed
geBo BgeoR® 4ms’ @ V ms' 8. A-B 830w o B-C 0fnod ©ods meos V
armecs’ eomaim. A 80 C 50 ORoED quudd Ooh) e 225 & o

) V 8 goo
(i) pedomE QEOEEs qIaels gored BOOE &) Bsce crXIsie.

(b) Ae» B o8 ecowd Smxmo 20V3kmh™! e 40kmh”’ B0oRs S88e0R8 ©88 BOB.
A caEn B Q@ &, B endhsl 30° o 0080 E@PO Q@ € 0P8 mod. ®nsmesde
AB © 40 km & 0808 8. cmedoe v Gemignmess &,

@) A o B oSemmy oede 20 cosioeie.

(i) ©Q® Becho TO TP cmKmeiy.

02. (a) Soslde 3Im § gogbid, 50 08 cBont Pun Do S0 Scod g Ssie
15m § afocon, 800 30° 66 moo R0 Yuwo e oHgd 0P8 DOd.

WErHeted JO0® % R0 cusidsm. b O areed goo gffo® R

) PEIEe O 8o quo gBEER S eowsim.



03.

04.

(b)

(a)

(b)

(a)

()

00

g0 podud 2./ag gednernd guedonr OB, @b, co a § Oemwd
80680 2a e’ 880 TR ccpmd cBY s KBS OB, goged giedngy
OO BEXIS®. @D & ITBRD 8O gews IFFEO GO O WRE
cEIDLIED,

Bom0 Sin(1/7) 68 moo abocs Bded, dodar 500 kg § e8lob O
Somo 10ms’ Bdmerns gocd of. OFord odedide 800N 6. @b oded

500 eHXDs)e.

afinmd e cded som 20kw 50 B8 moe Ec o cPIL COED Ered®
SOOI emmdn. ed® g=9.8ms” &8

P o Q a®w goos ofo cuie eccom el 88O m o 4m 3. P ewien
U gedoens odg o008, Au eSuercd P & 0o Toode 6dd oo
enlped 88, 0<Ai<1) 8. wigeds on P evice 8IO@ d.

. 4a+1
T oa-2)

20 exsibaien.

A< %é)&) geoinan oSk, @rgede olnn GO auifensd 25% D 85 &
A= [%——Emé) geainas woaio.

OB B8 odees 2 ﬁ;m@me@@@@d&@@@é&&a@@d@@)@@m@.

dosiide m O g.@de goeed 80 12‘5 eded BBORB. gogRadh oided gmwo

LB QPO U ©. b MIGD oedsed SO Bed. u =22/5 2O
enaioaien.

aunde QUBEd DSntD et E® | 0. odned cweoon qoe IERENO
®0 OR), gewtd (Semd) ededOD m Cosle o6& qels HBaek wedo,

osined dode 31/8 0. g o8 51/8 o omcO g, HESO oD
8 &0.

oeined QUBEOm BXNE SIS,
goged OFne 60 gadhd DO soeidele.

® eciende Lo
(ii) Goed 00D gednr eoXBsim.



05.

06.

(a)

(b)

(a)

001

ABCD oagenkmgedd AB= 4m & BC= 3m ¢8. EJF,GH o5 ABBC,CD
® DA oxbe Pas eoes 88eod SP,10P,15P,20P, AP an uP 2@ ofddods
8ge0@sS EF,FG,GH HE,AC o BD 0d&es §m ook

0EfABm PnEomed comdte 0 coslsy. ofdfic QUdErmd nEB &Y
A= u=10 @O e=eiosle.

B0 eoiewns, @GP0 808 B m dobe OBE HOYEND CotEes DGO
el cuEded EIE3EOY, et e JoiBed EIEIENIT VRS WO B
050058, osined Eo tmieed GOED o@w 8.

S0 8O0 O MDD emxDeie.

odned modc o cxvice o BB groO SHHTEPE cEIDS.

o0 T® 2a o 20 W 8 oo ABBC e ecw B &8 g0d wmO gio.
VDO EED BOd oern ofodrn 0PaRn® gioed C eomgdo oo 8Os
BB & @redBs’ 6 A BO8 eoshE Sobm cOBs.

AB o BC cf) ecd» 8000 a & f oO el
o3,

(i) C 8 o300 soxasi.

(ii) A8 ghcdn oEGmO o ebegy en eoXasie.
(iii) Tana=3Tanf @O csOSm.

(iv) a=60° o8 808 cocdT g goo abagy

QoD U, U= ‘/T? 20 cosideim.

AV W T N N N N NN e \\\ﬁ

Oroed ciieda O e amidg ¢f HBOHe)
oReiPon. ORtEcde A o B &2 08 oo
5ed. A @ B &0 808 ¢boed Bl AB=2m
o BC=CD=3med. B,C,.D do® 508 cOH@OBH.
Can D 8 W o0 cOB. ed gotvenm ente®s)
Do3RE oo gfoe. Ok

Di)Aen B & goGome 808 o 808 ©00m

N R

\'L l@mmeﬁeﬂ.

W (i) e0r po3REEE GO0n cfddss JOed
S@Er® emmeie.

-3-



07.

08.

09.

OC

e® h § Fowo ey Dido 6o endn QOIsd eddced 868J8 emsiw.

SN0 aso ey Sdomon co H 8. 98 ido gumsoe good a @ b(b>a) &8,
Sdoned qodentcr edned cedsm goea (a’ + 2ab + 3b%): (3a? + 2ab + b?)
IR0 6De»d D cosiduiw.

(a) A e C 80 SOt 8. AB,C 800 ge)s ofmSods e®ed crued.

(b)

P(C) esoxxeien. B e C domcdo da 0 cogidein.

om0 e MEeD Hdoxe A & B ooy seens’ @ed. g Hdormens
7072 & A ogigee, 307 B osige & e ef. A coiped SHdoand etie odbm
S8 oBodmd 4% 8. B cdned Sdoond eccle a8aded o¥mImD 5% 6.

CER emNOr HOIEHEG O O ooset gEse. mboy @Eed Hocoenss
o Hdotons o e eoind B0, cokivd SHSoiEos etk 6B Oed
oCTmD emXoeie.

coRd SHenderny Pm B¢ LD cdn e ¢fldecrns @8 wom @c @D GO
100 » cBursi® D36 omm ciwded.

(®)
(i)
(iii)

cdoe (epmese km/h) SRR

20-30 1
30-40 9
40-50 35
50-60 40
60-70 12
70-80 3

cER DXuted DHod & BRIS00 emmeie.
c00 Dmafed PEMBE ®) HPED FOOOMD OIS,

code do B3o® 65 kmh’ o8 68 30 R WOHE DO Gid O Od
ERBD HDID DOSieD.

5® qddH-



00175

THE OPEN UNIVERSITY OF SRI LANKA

DIPLOMA IN TECHNOLOGY - FOUNDATION(LEVEL 02)
FINAL EXAMINATION - 2012/2013

MPZ2311 - APPLIED MATHEMATICS — PAPER II

DURATION - THREE (03) HOURS
INDEX NO....cicoiviieiiininenennnanannee

Date: 30" July 2013 Time: 0930 — 1230 hours

Answer Six (06) questions only. You can use calculators. You can’t use mobile
phones as calculators.

01. (a) A particle moves A to B under constant acceleration. AB = 192m, then it
decelerate uniformly till it comes to rest at C, BC = 60m. The velocities
of the particle at A and B are 4ms™ and Vms™ respectively. State the
times taken by the particle to move from A to B and B to C in terms of V.
If the total time taken by the particle to move from A to C is 22 second.

Find (i) the value V
(i)  Find the acceleration and the deceleration of the particle
using a Velocity-Time graph.

(b) Two ships A and B moves with constant velocities of 2043 kmh' and
40kmh™. A is due south direction and B to the direction south 30° west.
At noon, if the ship A is 40km west to the ship B, draw a relative velocity
triangle.

i. Show that A and B are colliding each other.
1. Find the time when the collision occurs.

02. (a) A particle of mass 3m slides down a smooth face, of inclination 30° to the
horizontal of a wedge of mass 15m which is free to move on a smooth

horizontal table. Show that the acceleration of the wedge is —ngg and find

the reactions between the particle and the wedge (R) and between the
wedge and the table (S);

(b) A particle is projected with velocity 2./ag so that it just clears two walls,

of equal height a, which are at a horizontal distance 2a from each other.
Find the angle of projection. Also find that the time to pass from one wall
to the other. :
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A motor vehicle of mass 500kg climbs on inclined plane with 10ms™
uniform velocity. The inclination is given as Sin™' (%) to the horizontal.

The resistance to the motion is 800N. Find the power of the vehicle. If the
power increases up to 20kW instantaneously, what is the acceleration of
the vehicle? (where g = 9.8 ms™).

Two equal radie smooth spheres P and Q of masses m and 4m
respectively. Sphere P moves with velocity U and collide directly with the
sphere Q which moves with Au velocity to the same direction.

(0<A<1). If the sphere P comes to rest after the collision, show that
e= 44+1 and deduce that A < y .

41-2) 8
If the energy loss due to the collision of 25% of the total kinetic energy

J6-2

deduce that A= S

A rough horizontal plate rotates with constant angular velocity 2 %
a

about a fixed vertical axis. A particle of mass m lies on the plate at a
. 3 . . -

distance 7(1 from the axis. If the coefficient of friction between the plate

and the particle is #, and the particle remains at rest relative to the plane,

show that u 2% .

A light elastic string of unstretched length / is suspended from a fixed
point and a particle of mass m hangs at rest from the free end, the

extension being 285” the particle is pulled down a further distance %l , and

released from rest. Find the modulus of elasticity of the string. Prove that
its motion is simple harmonic and find,

i The period of the oscillation

ii. The maximum speed of the particle.

ABCD is a rectangle of sides AB = 4m, BC = 3m and E, F, G, H are the
mid points of AB, BC, CD and DA. A system of forces 5P, 10P, 15P,

— b ——— —— ——

20p, AP and uP act along EF,FG,GH,HE, AC and BD

respectively. Show that the system is not in equilibrium, If the system is
equivalent to a couple, show that 4= =10 and find the magnitude of the
couple.
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A smooth sphere is supported in contact with a smooth vertical wall by a
string fastened to a point on the surface, the other end being attached to a
point on the wall. If the length of the string be equal to the radius of the
sphere, find the inclination of the string to the vertical, the tension of the
string and the reaction of the wall.

Two uniform rods AB and BC of length 2a and weight W are hinged
smoothly at B. The system is in equilibrium in the vertical plane
perpendicular to the wall such that the end C is touching a smooth vertical
wall and A is touching a horizontal floor. AB and BC rods makes & and
p acute angles with the horizontal

NN SRS R NS NN \\\?\

1. Find reaction at C

ii. Find normal reaction and frictional force at A

iii. Show that Tana =3Tanf

iv. If @=60° and the coefficients of friction between the floor and

B

the rod is i show that x> e

A

. Figure show a light
- frame work with 4
. light rods hinged at A
C
W

and B on the same
AB=2m, BC=CD=3m

D vertical line

ge—h

B.C and D are on the same horizontal line. At C and D it carries weight
of W. Using Bow’s notation, draw a stress diagram. Hence find

i. Horizontal and vertical components of the reactions at A and B.

ii. The magnitudes of the stresses of each rod and their nature.



07.  Find the position of the centre of gravity of uniform solid right circular cone of
height 7. The height of a frustum of a uniform circular cone is H and the radil of
its circular ends are a,b, (b > a). Prove that the centre of mass of the frustum

divides the axis of symmetry in the ratio (a +2ab+3b7 )(3a* + 2ab+ b?).

08. a) Events A and C are independent. Probabilities relating to event A, B and
C are as follows.

P(4)= V., P(B)= V,P(4nC)= Y, P(BUC)= 3{. Evaluate P(C)
and show that the events B and C are independents.

b) In a certain firm machines A and B produce 70% and 30% of the products
respectively. It is known that the percentage of defective items produced
by machine A is 4% and that by machine B is 5%. Draw a suitable tree
diagram represent the above data. '

An item is randomly selected from the products of the firm.

Find the probability that the selected item is defective.

09. The frequency distribution of speeds of 100 cars measured by a police officer
using a radar speed detector is as follows.

Speed (to the nearest km/h) Frequency
20-30 1
30-40 9
40 - 50 35
50 - 60 40
60— 70 12
70 - 80 3
1. Find the median, mode of this distribution.
ii. Find the mean, and the standard deviation of this distribution.
iii. Estimate the number of cars that have exceeded the maximum speed limit
of 65km/h.
- Copyrights reserved -
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