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THE OPEN UNIVERSITY OF SRI LANKA
B.Se Degree Programme - Level 3
Final Examination 2016/2017
PSE3117 Mathematics for Chemistry and Biology Students

Duration 2 h (two hours)

Date — 05" January 2018 Time: 1.30 p.m—3.30 p.m

Mo. of Questions: 8 ' B No. of Pages: 5
Instructions: coeees @ SINe|DISHEOBE
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Answer ali eight (8) Questions; Total marks awarded = 330
yadm 0 (08) O® BEyd wuesim. & wews e 330w gab o4y cred.
e @ (8) slemiamapd@id aflmLwisises; aupmisiulL Gngsli siterlasit = 330

All those scoring 300 or more would be deemed to have scored 100%; pro rata marks will be
awarded to other candidates, E=m4g 300 = ovd 0 O8le @A I godlemesid cmea|
100%@128. gemms getdemesid CoE B 80100 wdinudmd CRe G 05y
1 ed,

300 sisbeos SiEDE Gwsd LisTefsdr QupiLisuiasii 100%  Lsiaflssis CuBEISTISISHS
BEHSLILGID, gomaru Ui FTTSHnEnSE il wAOIIGTSET allpbidILGLD.

The use of a non-programmable electronic calculator is permitted:
ypPame mE evond ©wmH ¢siy b Bg v,
EIeOLE Sieveons @eodgeaiiwed saufilime (non-programmable electronic calculator) Geit

- LITGUEmENT  SIEIoS S ILIL Bl

Write down all relevant steps and simplify your answet/s
geoe 8uds eBnd B8rd wuwsim.
QHBILILITET S16V6VT LigHemeulib sT(ps 2 Bl eMemt /Eenst  TeMEnLDWITEGs.

Mobiles phones and other electronic equipment’s are not allowed; switch off and leave them
outside. 8o @DEIED Bo® EMOD 8B DY Begs comden gw nd mB® noumnd od.
890 B HSBB om0 @D BOHS yos8nd nd dzis,

mECLABET  wHpD  gmau  SesSTealiled FTHOBGH  SI@IDHIEEILL LIS S6UMEnM

SIEEMHE UNGISTUILTE G SHEle0 eneudbEaid.

#**Jge of ealculators for integrations/differentiations etc are strictly prohibited
#itgaymEme B0 gdRERE FRY gesns omne BHI vgwr HHD @iy bz BOD
28namensi® nwwd e,

*#% oonsi@iOsramnsull Curaimedrte seovllumsdisamen’ LWTLIBHHIB0 SIS HEML

Qe LEIL BeiTangl.
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- 01, Simplify and express the following in the form, a + ib. where both @ and b are real numbers.
BOB Yee a+ b gownded wmasisn(e®8 o we b wudm edn @d.)
Heiaimeleng a + ib eigid angabaibe cefomwwnss) CaelluGssis. (@Bnie a wigw b s
Eyyswii{BLD QoUW eTEmTEEIT,
M 2= _iapa e o
2 +i)
(i) Given that (3 — 2i)(2 + 3i) — 4i ~ 3=+ a +ib , determine the value/s of ¢ and »
(B-200(2+3)~4i—3 gwo b B gow BYwmas mHosim,

(B—-20)(2+3D —4i—-3=a+ibeend sy Geeng, a whmd b uler Gugnorsmd

/MO - FHHIOTNBGHE, (24 marks)
02. (a) Solve for x /x wews Buwesin.! x Goas Sibes
. 2
(l) 1+ Pl 3
(i) e*-5e¥+4=0 - (20 marks)
(3)] Prove that x, /20 eea/ds7z./ Hases

: 1 3
(i) cos’x = cos3x + ~cosx

cosx

(i) secx —tanx = (30 marks)

1+sinx

(c) Without the aid of a calculator or log tables, evaluate the following:
Oz B2y owd B VR et WIdH EBNWS ©WHE WIBIH,
SERALILITET  SIs060E! 101 Hem& S Lsusnemisafict Hiememruland, Ueeumaens wHIE

Y TNE: 9
[logs81][logs25]

log,(8 x 16) + 2[log,41000]*

logy10~%
(16 marks)
03. Determine the first differential of the following functions:
uswn G20c v 30mEe Bwms mdsim,
Uedreupid Qeuwitin@seflsi (Wpgeond erensult_ipene iioredgs.
M y=YGEE-2xt3) G) y=-%
~(iil)  y=cos2xsin2x .. (iv) y=x%e™3* . . (40 marks)
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04. (a) ‘Integrate: vwm E» FNWMEID WSwI, ARSI AIGES

Z

0 Sk o () [gndx (i) fxln2edr o

(iv) I(szﬂx = dx ) [Sinfxdx - o (5‘(} marks)

(b} Iff A(sinx + cos x)dx = 2 find the value of 4, A is a constant.
008 A BomeB. f A(sinx + cosx)dx = 2 @90 & 8 80 A 8 gon omme Hom,
fg Alsinx + cosx)dx = 2_syufisir, A ullehi QupioTendemsd: STems, A Qb _mﬂ@aﬂ
{16 marks)
-~ - (5. The function y = %x3 + ax’+ 6x + b (where @ and b are arbitrary constants) has two

turning/stationary points, one of Wh1ch isat(2,5)
y= ;x3 + ax’+6x+h Gned(awb en zﬁwm@é)amq@ @265’&5)52 B, &8sy Sesf
culesem dedtem (2,5) @B,
Faryy = é X3+ axl+6x+b (B a by b sysuis sl meunen Loapleset)
@m HampibLied /Mevsowren ysisllsanend QansmiBsiengl, oiaublsd eesim (2,5) @e> o _siengl
(i) Determine the value of zand 5./ a wo b 8 goo HBems mSwIm.

a wimb b ullsir @umjmrrsmg,smgg) Siorefls & .

(i} Determine other turning point and identify them as maxima, minima or point of
inflection./ ;5 ® cades Réene H38s Js culy, eg@@ ww HADEB® ¢ @i
RABame mésim. Bl SHmbusd Lsiefenwd dnoralihs Seubmlsi o wifay,
Fnpeil LeellEst  oiedevg ] IDTDIHED LiTTelioni EleonaisTens (30 marks)

. . 2 T?
06. Consider the function, f= %— I f= i—v w5 BBmEenw WEEN

2
f—— sTepItD Fmilenend SHEIS.

1 - I
Show that [5] ] l (af J | 7 99 surieds, send st (e 3
ar\ op ¥ lpy oP\oT Py iy V ' o e

| (24 marks)
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A box contains 3 red marbles and 2 white marbles. An experiment consists of drawing 3
marbles in succession with replacement. /S @@ 3 o ¢ g @F 2 3 ¢ 00w A
312.0827 DBE 3w Omodrd 3 w8 dRemm 3O gy O BBedsY 9Ond o Re®
&/ gm Guiy 3 Aeuiny wmistamenyd 2 Qeusiensr wrlsTamenud CeTaNGsionas o
ufiGangmemenumsig 3 whilsi@amen  ABSBBHB  CTHUUGILE  oimemi  1TrsuiLsnsoutb
CsmemrBeiena).

(a) Calculate, ®eomw ®SHTE), HaNbGHS
(1) the probability of drawing zero red marble.
Sn ©RF @3® A0 e 0 Be® w@wIBmde
&AW sredrenfldenswiren Heuli) omiesenst sIBLIUSHSNGD Blobame)

(i) the probability of drawing one red maible / &2 S @dgws wBnd @
D Be® wdmobmdw / gw Aoty wrlomsn aBULSHETT BSDSHS

(iii} the probability of drawing three red marbles.
O @ad 3 = e 0 Be® w®wiB8midae
apeiim el wilshisenen sIBUUSDSI BiHIDHEH0)
(18 marks)

In how many ways can 10 people be seated on a bench, if only 4 can sit on the bench at any
given time./ @¢5 ¢ @DOWE SRyt cw ecen®D Pramd 4 = BBm Do OB
W goEnd ©en ewwsI®. [ sruulL gstaus @m Chrsasd 4 QU WG SIoTHTwgw
@ sunmdish 10 QUi erdhgenan ellBlors SIoFmaGEILILGNDT (10 marks)

This question refers to drawing of cards from a standard card pack (52cards) which include 13
Spade cards./ @®® gddma wews wOBD W) OO d 52 = ¢ dodd (Spade) %00
13 3 ¢ gD D2 DD wEWmBI®., [ G alamaras @n BHwn £ Bbslnd (52 F Gos)
@mba ar_&met eBUUSBETET  Hapalmad GiiGsE. Bww f Gser@ 13 so6u(Spade)
Eemen LB TemIheiTens).
(i) the probability of drawing Spade on first draw.
888 90w @ Hedd (Spade) 8 Smt Be® ®widmdw
(pHed sIGUed edBL(Spade) Gemem arBlILGHETaT BlE a6
(ii) the probability of drawing Spade on the first draw and the second draw (without
replacement) /23 0% w08 St BE2ET 053D Bemds 90xf RBe® R ug® wo
@D gDefdoed weud (Spade)md dmet 3 Be€ 2®wIBmIDw
pgeomn ommib GyediLmd sGHidsd eb@ul (Spade) @ensor siBlLBBETen (IHUIE Bemiul)
BisIDSH B - —- (16 marks)
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08. The following set of data gives the weight (in kg) of 10 students.
€83 10 » B¢ BEa¢ ¢¥fmuwsd (kg) DG § o,
Wsitauqply OFT@a) suemst 10 orausuissis Henpasmen (kg @rm) g)@aélsmmgu

.48, 49, 51, 52, 50, 51, 61,57, 55, 54

(a)

- (b)

Determine, / R8ena mdzim. [ giionailses

(i) Mean (i) Median (iii) Mode
(i) odnms (i) @oomeddw (iii) ®ma
(i) Ge (i) @GenLwid (iii) s&mD

(12 marks})

Determine Standard Deviaticn based on appropriate tabulation of data as shown below.
swm 888 $mded Dgon mEBsY uedn guedne Abeame mduin.

M efeosme &8  sTLigujsiensurprel  SlpbHionen  Hreymerieln Sl I
SiglilenLuiled gSiomelid@e.

(5= L {x a7 - &2

n

X; X?

X = ZXLZ = A
(30 marks)
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