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THE OPEN UNIVERSITY OF SRI LANKA

B.Sc Degree Programme - Level 3
Final Examination 2015/2016 - Duration 2 h (Two hours)
PSE3117- Mathematics for Chemistry and Biology Students

DATE - 08 January 2017 TIME- 1.30 p.m —3.30 p.m
No. of Questions: 8 No. of Pages: 6
Instructions:

> Answer all eight (8) Questions; Total marks awarded = 332

080 gam vyed yam 8 B g, wdgles crea verm 332 8.
8 allamsssiiBew allmLwelsgs; oefssiull Qorssi Lsitelast = 332

All those scoring 300 or more would be deemed to have scored 100%; pro rata marks will be
awarded to other candidates.

Bue® g@dmdcd 8E8nd o880 cmein ®OBm. B 300 = 888 ERIOBIBN

8g0 100% cue 8807 @». goons 8ys’ ©gw oOnwiBnd CRE GBS BOY
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300 siveval  @emeGopulysiafilsst  OQubpoaaimn  100%uysiefllest  QuBBSTES
SHSUUGT. genen UFL Fridslaensaarilsisysieias aupmsiin@n.

The use of a non-programmable electronic calculator is permitted. gn®ess ne emwS Gom
B 80 DE H.

CEBILLGSSLIUL TS SN NSTLILIETUTH SIS S B6iTeng).
Write down all relevant steps and simplify your answer/s 880 e3158082 acc 8ag® 8wedd

101880 Bumm. QBHTLILUTAISIMaIGSHILIQSEMETULD SHhHeTmL /el Emend &b s.

Mobiles phones are not allowed; switch off and leave them outside Ba®® goO®m BBIB®
23T, JD G 2R EBNnsIH.

MBULE5H CHTmeBLEASST Signigldain il Lr;BnissCaaiulsd meudgialajb.

***Use of calculators for integrations/differentiations etc. are strictly prohibited.
gOMEDG/GHDEHIB e B Wiy Wb BB BduSmensi® nwxnd.
QprenauiG/sumauiGeLTsipaBRib@SsaiiulsLwaLITGsamolLTsd HmLQau i Gersng!.




1. (a) Simplify and express the following in the form, a + ib.
SHD GmOHG a -+ ib Hmond @d DoOse.

Leiraumd  SiswiolisnusTefsniowiTdaGeusiiubGoHss,a + ib.

2+i)°

o Sy
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(ii) Given that 3—4i =+ a+ib , (where both a and b are real numbers). Determine the value/s
of aand b

3-di=~a+ib B € g 90 (@8 a2 bwy MHFOD® - (real numbers)
o8 g b O g SLHHIG WOS.

3—-di=~a+ib, eeng sy Getengl. (aopmd boyslwenOous  eewTEsT).  aBpIbbule
G AenwigSTiorefss.
(32 marks)

® (2 -2

y2
Simplify using the method of binomial expansion and identify the term independent of yin the
above expression.
d8me, E@oe ge)e BexmidnEd BcesSmn (BinomialTheoreum) 5 @e)Ogu®m
DOSw. OB y gl cade 861 BE) @Si.
F@IUYsiifleypenpsnul uweL@SaerellenolubéH ), BloGesriul L Geusfiiurl igsd ¥y Blsd
SIS NS ST HLISH 5 356060 QhIS MRS, ’

(12 marks)
2. (a) Solve for x/ x e Boes®. x®&HHTEGS
() 225(x-1)>—64=0
(ii) [logiox]* — 2logiex + 1 =0
(16 mark)

(b) (i) Find the value of 6 (0 <8 <360) that satisfies the equation (0 < 8 < 360) that satisfies
the equation 2cos20 +4sinB -3=0

20520 +45sind -3=0gmeed 0(0<0 <360)g0 stwn ne micn Ddxen 8 0
GO0 CEXISD.

Foaur’mLg SHaldiuGsand (0 <8 <360) @ QupiInglenuisamilss.
2¢0s20 +4sinB -3=0
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(ii) Given that sin20 = a, evaluate the value of sin + cosand sinf.cosd in terms of a

sin20 = ae®@ & % 80 sind + cosd & sind.cosb O GO a FrEeds emimeie.
sin20 = aeenids Sy Beitengl, sinb + cosOwdmibsing.cosO@ear QupIbAlenwia

Cer_furewsiNGs.
(24 marks)

(©) Without the aid of a calculator or log tables, evaluate the following:
oMY BN 6H] @R O e MDN MO OIMDE WOSD.

sSnUUTafenCsi, oL &en& Il L. susnemuilsnChrgiensmuisis, Nesumalien Hog i I s.

[log, S]{log, 64] 1 2 2 1 )
——[log, 4]"[log, (259)]1 —
log, 125 3[ ogs 4]"[log,(25)]log, 5

(16 marks)

3. (a) Determine the first differential of the following functions:
o Gode o8 aduemn S o,

Weiteumd QFwBLTBasefsd (LpHeuTh euensuil1pemneangiiomeanss.

1-x?
14+ 2x

@ u=(2-3%)7 (i) y=

2
(i) y=cos26.cos36 @iv) y= ln(—3—2~)
' x

(32 marks)

4. (a) Integrate;ommn GD GRDENDG DOS®.CHTMHEUIBHES:

(i) f@_lx)?_ dx (ii) Jxe_zxdx

(iii) J.sin 30.cos36.d0 (iv) IE——Z%)—(—i—z)—dx
x—D(x—

(32 marks)

T

2
1,
(b) Evaluate/gownsi®. ogliiGs IZ cos” 8d6
0

(12 marks)
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2
5. (1) The function y = g X+ ax?+ bx +1 (where aand b are arbitrary constants) has two
. . . o 1
turning/stationary points, one of which is at (-1, —)
6
5 .
y= —3— X+ ax’+bx+] o Goed (a6® boy Sow ©ced) Obne goe 6w

11
=08, 088 Omw DEid (-1, —6—)5)@

2
y= —3— X+ ax?+bx +legpin QEwBurd (awBpibd SLElwmSsaFmawLTaIoTedEsiT)

11
By SlmuL/Bensowmansieflamsnd CaTetiBeieng. Seubisy eemi(-1, —6-) &s0
2 6iTeNgl.
(i) Determine the value of and b. / ae» b & gow &bgne oSks./awbuibbulst
Qupdenwigiionehdsas
(ii) Determine the x-coordinate of the other turning point./gese Bbme E@seE X DT
eeIsien./ SiBHSHH®UUL  UsTeflufeax-oiF Sensngiiorealas.

(24 marks)

6. (a) Consider the function, omm G oemeSSe.

yx* —xy°

Jz

yx® —xy’?

N

M= fx,y,2) =

M= 1x,y,2)= sIEDID OFWBUT  DL.&  HHEIS.

oM
(i) Determine [-—é——] , the first partial differential of M with respect to y
Y e

0
M8 y O oedoe gbmen (-é\;{j S oS,

z,x

yaniutes M @6 1pHeord uGgleumauilent gonends.

(i) Show that i(a_f‘_f_) Ja (g%j
0z\ Ox 2y 1y Ox\ 0Oz sy

Y
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o (oM i(if‘{
dz\ ox ), 0x\ 0z J,
P ey = 71200 eosOsm.

G, an o (oM o
—_— = | ) — 6le0ld &ML (H%
oz\ ox ), ox\ oz ),

Y dxy Yz,

6] Show that it is homogeneous and that, it satisfies the Eulers Theorem.

PIlG] [

9o Gon 6RHBn Gors 2D xRy ABES Bfsinne madn wOm VD
eSO,

aiggsalanoragiopnb BulersGappsdlamens SHeUSLLUBSHISDSHsTaG STLGE.
(36 marks)

A bag contains 3 RED coloured toffees and 2 ORANGE coloured toffees (of same size and
shape). Ajith and Nimal picks one toffee each randomly. (without replacement)
MoeE e (On o cOwed & HBed) ORI D 3 o £ BRSO ed® 2 B ¢
g8 68, (Om OF eanoddsl) O3S g0 eEd By on S0F O edNr MBS vy
Qed.
@memu, 3 AatypipeLmiloppid 2 CFehAalIyBIBOLTT (@HSHETELHBDBID allgeND o 6nL L)
HemeNds Qs memTBeieT Sl oSI98 LBBILD BIDsd SLEIGEHOEUT[HEAUHLD
HeoremOLTUuTlenensrepommprasBaalsimpert.(Lygluiligss!)

(a) Calculate; @#new OS. sawiliBs

i) the probability of both of them taking the same coloured toffees.
cECEMOD On® BbEned e EDe® HTHSMOG
Bmaimpl @CrEBOLTNulsnansiBULSBSTENHISLS S

ii) the probability of both of them taking RED coloured toffees. egeeend® O Bbgved
O QIDcBnSDBMDEEUTHT EHaIHD
FeutypimGiLTiullenensiGLILSDETENHS PSS
(12 marks)
(b) “Both Ajith and Nimal have high chance of taking different colored toffees than taking the same
colored toffees.” Is this statement correct? Explain your answer.

oy SWIOD SHOIOEE?

“o85 o SOE 0o ceeemOd cOmn BN DD ided olmPDmOn, d® BLENeE
O EIDEE 6BmPmBrD D& &8 29" Bed BEYO o5y HDO SIER WOS.

Siedd WBOID Bioed el
“B\EaIHsE 6L CrBIBOLTIssmetaBlLIGBETamauTL L lenearail QsusiGapBBoILTbsmsTeiBLILIG

meTaQTUINLIBED.” Qd smppEFflumast? o missh allnLeuealensd@s. (12 marks)



00837 7%

©) A ball is drawn at random from a box containing 15 balls numbered from 1 to 15 and the
number, n, recorded./1 80 15 5O gome® WO® @ g CHeEOS o6& eIdTwnBHes
aod eee eRigus @iBeE® & /1 OHMLEsD 15 amy @eussOLiuL 15 Ubglismens
Careti_g®EULIgulelBhEIRBUBSITGHESULIL GG Ee0&bE1D,N,UsaeF UUC LSl
(i) Determine the probability that n exceeds 10/ n 10 © 8iElded oBHBmO® 0@ &7
n s 10 Gemends HTeWILSImQUIBGDsHSeneng FHioTalss.

If n is an even number, determine the probability that # exceeds 5.
&otd N @OJET @0 8@ @ NS gov 5 O O ©OS EWeE HBMOBMO®

n UMSIQn @Il  uldnn MBI 5 @S  HTNIL SdgUIBlEIDSSmend
Sirorefds
(20 marks)

8. The following set of marks is the mathematics scores of 21 A’L students.

geskm: o et 8% 21 e’ ofiv EnE omD & .

Ueteupld Qem@aiusiefast 21 A’Liorewmsuisefsst senflgl Lsieflaemm@ib.
50, 51, 48, 55, 54, 56, 55, 50, 58, 60, 54, 55, 49, 51, 61, 59, 52, 57, 51, 56, 59
(a) Determine /5Bgue wosis./giwralss
(i) Median /@@= WBigMmei (i) Mode/®mw/sHnyid
(12 marks)

(b) Group the data into intervals of equal class width such that the first class interval should be 47.5
—50.5, and prepare the frequency table accordingly.
oo cHons o os8id @ieimdn 47.5-50.5 60 6@ X5 HISHODED D& wosim.
SHIGHNTFLDIBONGIL Bl Geusfullsd, (pHed sugll ent_Qeuelld7.5 —50.5 o5 SenOUWD
aInBUTD SlLUUBSHSIB. GG 2 floBiCoss i Lamaemild SWMflsH@s.

Based on the above table, calculate the following/gomm 9D go9© cow £ GOHDE DOS.
SiLLeusmsmiuleln sigliusmLuisd, LleisumsueieuBenmd: Hemids.

(i) Mean;/@0sc500 @i (i) Standard Deviation; / 8@ gew@s@ Blulw efleussd
(40 marks)



