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The Open University of Sri Lanka .
.. Continuing Education / Stand Alone Courses in Science
Final Examination 2011/2012
PSE 3117 - Mathematics for Chemistry and Bzalogy
(2 hours)

20" December 2011 . 9,30 a.m. — 11.30 p.m.

This paper has seven (7) questions. Total marks awarded = 220

Attempt all the questions; all those scoring about 200 or more would be deemed to
have scored 100%; pro rata marks would be awarded to other candidates.

‘The use of a non-programmable electronic calculator is permitted.

Y V¥

Clearly write down all relevant steps in answermg the questu)ns

YV V VY

Show all relevan‘; steps in arnving at your final answer.

> Beielanrgste gup07) alamssmends OsraiBsieugl.
@@&&UULL Guords ushaflessit = 220

> sao alamssamaub (puibdiss. 200 e;]susngj SishE GuhHul L usnmﬂeﬁsmsnu
- GupuasEnsE 100 % Uselss aupdslUED. gamenUnfaensy slldsramming
ysitaflEsi sulpmIs®b. -
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Y

elamésEnse almiwaldmauls Cusmanurar Fma gsmend Qseflans augsab.
> 1wieX = InX = 2.30310L;pX

I (a) Simplify and express the following in the form, a + ib.
UisiayGaaiaipenn sefarddl DG e a -+ ib signib auigaubEled HHs.

(2-3) .

2i-1)*
a+n Y

{12 sirarilasit)

[oge X =1nX =230310g,0X T e



(b)) Solve for X/ x Gmeans Lides:
@ 3%-4(39+3=0 _
() Ix+4+1=0 x=0)
X : C .
(10 yshefzseir)
+ 2 (@) () Determine frbm,ﬁrst principles the values of A and B if

2 o
=logjp P+A-B

Px
logio

g y)

log)g ?:{? =logjgP+A-B aaflar (paed ..&a.é:@ﬁﬂﬁlﬁﬂﬂmﬂ@i@ A.B

Wfers GumuoTaTiEmand; STiorallds.

(ii) Given that log 105 = 0.6990, evaluate (without the aid ofa calculator or log
tables), the following.

- | TIog; 10 Flog, 25]X15§;, 2

o _,_1,,)
20l 100 )

- 105 = 0.6990 aleld; SyUUl Gelendy. UeamuEeamsd (L GMms S L neemr
SDisteogl semeniiuficr o salulanf) &iés.

[log210+logz25]xlog102 [El 1 }

lo __1__) 3 0.g3 E
1o 100

(b) (i) Find the value of @ (0<8 < 360) that satisfies the equation.

(18 vyeiterflsmsir)

 2c0s20 +4sinB 3=0

Waiteugsld sweum el Soi@uaidéon O alms Gumorasmss (0 < 6 < 360)
S TGRTE.

2cos20 +4s5in9 -3=0

% ~_2:i0.--_ l- R T T T S ey S e e meim e e e m e
113°%V27 .
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" (i) Calculatea simpliﬁed value for C given that C=——-————cosech
’ ' cos0 —sinf
;M —cosecld aand syoul @eiengt, C ulharar e
cos9—sing - 7

QuEDTENGenEs HETGSE.
(12 ysireflassii)

3 Tind the first differential of the _following functions: L'ﬂfmsuq_r,m snfumsailal (Pt
suanEUThEamand SNeatls. ,

Hv=+vx*-2x+1 (i) y =secO.tan 6 o

Gii)y = 2CMa2x+1] (v) v= 223
‘ _ (x°-1)
(32 ygireilasit)
4. (a) Integrate the followlng/ Lﬂmsu@aumsuggmmg, @g;rrsmasuﬂ@as
(i) jzxe de | (i) jsm4¢9 cos40.d0
2x-3 q
—— iv) |—.d
(111) -[(x (x ~2) ) I1+q .q
_ (32 ysiaflsei)
(b)  Evaluate/ gjés. _‘%sin2 ode
£ .
(08 yereflaeir)

5. (a) The speed (V/ km h—") of an object is represented by the mathematical expression
V= 8 —-4¢t+3 , wheret is time in hours.

QU geifs Geusid (V/ km h™) dsiumh Safmd: Gammeiemsd
Urgusissliu@aSams.

V=8 -4+3 @i t- Corh (wesdrenisafcd)
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() Calculate the time taken to record the lowest speed
Bss  Gompbs - Cuasmal ude) CalRSHETS aRSEILED  CEydmed:
HenilEs. _ _

(ii) Calculate the distance traveled in the first 30 minutes (starting time, t= 0
' e 30 plilmsealed (@amss Genbi=0) dqurefss smsmas  seflds.

(12 ysiraessir)

f _ , 2 ‘
(b) Consider the function, U= Sxyz)= Y J_Z @b FITLS HHSIS
Show that 8 ﬂ) = —a—[ﬂj gad ST,
: fz\ ox J_, ox\ oz /., :
wdxy Ay
(12 Lysirerilaeir)
- 3P--2T . . ; .
(¢)  Show that f{P,T) = 5P 3 1s a homogeneous function and that, it satisfies the
Eulers—'lfheorem--.--- - | ‘
pP-2r ; . . . . - .
fRT)= 2p_3p U e gfiurar st asiLmsub SibsLd B

Eulers Gamainamw glaOfiuGsasaeama srsdTu;smg,mL_b ST (HS.
(12 ysireNaeir)

6. (i) A card is drawn randomly from a deck of ordinary playing cards. You can win the garﬁe if the
card isa spadeoran ace. What is the probability that you will win the game? -

gignemt  ellmenwund  FLHE  slgelmhal epHSIOTLTS e dFLG
Buwssliupslams. sl igealpha SWassiuGl F# 6 @F evGul (spade) siebeog
A (ace) gumd sremiuGLoTuIaT B alenemum’iged Qabpl GUBUIGUID. it Gleuinf
Gumib Pabsse wrgs?

(ii) In a certain country, the car number piate is formed by any 3 letters from the English alphabet
followed by any 4 digits from the digits 1,2,3,4,5,6,7, 8 and 9. How many different number

plates can be formed?
oo prRsallsd snflog Gbchs6L 16 RTINS gyk@ O1&T auflensulef(mhs
ISTUD I SPSHIBEEIIID Sieubems @BTIBSE 1, 2, 3,4, 5, 6, 7, 8 , 9 a@ub

Bessnsaialmhbs  garam mag Srossnsafanmab 8 _(HoUTGEULRERIDE. 61556
CapulL HotasH5EEHE6 9 (FardsiiuLsmb?

4
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(iii) A die is rolled and a coin is tossed; find the probability that the die shows an odd
number and the coin shows a head.

SiEst oL gay 2 GULOUGESDES SISGSHIL T Hramuld gemb &Eﬁh_ﬂl;l@élﬁﬁlg]@.
SIS L Gieny 6T6WT  EpetTemmILED, [ljll’GMl‘UJlD SHeney B S HeushaTen
M&DsEmals ERERE.

(iv). A coin is tossed 6 times. As the coin is an unbalanced one, probability of landing
Head'is 2/3. What is the probability that it lands on Heads exactly three times?

GTEOLD QM QWD HLNeUSST eﬁmm_uu@aﬂaﬂmgj [BTGHTLLILDT OIS FIOMHBEHEMED 5060
efpusDETer BEDsEe] 2/3 e Fflurs  epsim g_r;l_smsusim SHENEY  UDeUSHMaTE
BlSDESa] LIE?

(32 Literflssir)

7. A class of 31 students provided the following data on the number of people living in their homes;
~ thie data is given below. ' ‘
31 wrewmsamend QErarL. auGLGLTeieh, WremaTaats el igeh auflE@GID S See
creRTerNEmes S0l SHIOEES* HIULL BTN

R = - P= YT TN A A [ IO B
oyl mefle arewrenildans 2131415167819

Blgmedr 31218(|7]5]3|2]1

With the aid of a suitable table, / QUTGBSSIOTET S L suanamQuiranier o _gealj 6t

(3] Calculate the mean number of people living in a house/ al® geiiled  sudldg1Ld
" o saflslr @enLsnius sewfldhs.

(i)  Determine the median and mode of the above data./) Gwpsriuce .&’JUGﬂ]W Bl b,
; SYSMLD aTelLGHBENM S5 5ﬂtnﬁsu‘i]r5as

(i_i‘i) . Calculate the variance of the data./ SUellensl BSHPENETS Hamildhs. .

(iv)  Later one new student joined the class and his data was also added to the count. But
the mean of the data did not change. How many people live in his house?
Sisuaugllled wiremauGsimepeuel srinsiores Goidldmrs. oisusis STaD Saurdkdble
Bardalu’ L . Suemen SFalaig Eant omhmomiL ellsiens). DD LoTERTeUsTTeT
sl iged aSeman QU ash audbaameniy?

(v)  Find the variance of the revised dat
SmpsHsutL. sraiang TmBRinamaTd: ST,

(2§ UeiteniizeT)
(uFHfienio GUHBES)
5
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The Open University of Sri Lanka
Continuing Education / Stand Alone Courses in Science

Final Examination 2011/2012

PSE 3117 - Mathematics for Chemistry and Biology
{2 hours) :

20" December 2011 9.30 a.m. — 11.30 p.m.

This paper has seven (7) questions. Total marks awarded = 220

Attempt all the questions; all those scoring about 200 or more would be deemed to have
scored 100%; pro rata marks would be awarded to other candidates.

The use of a non-programmable electronic calculator is permitted.

Y V¥V

Clearly write down ali relevant steps in answering the questions.
log.X = InX = 2.303logpX

Show all relevant steps in arriving at your final answer.

YV VYY

e oY gElds vned gde 7 & @im. odnlie criyg owm 220 8.

» Bae® gdabed BEmd: eold cdluw nwimlmn cneg 200 = e84 cBiosiza
Beyzle cryeg 100 830m que. gemnd Bl oo wSnednd R gomo
mdz cred. : )

* pm@hn g EXNEE DaD oxly wibm De oD,

e B8nd awle®l goc S8vg® Budd umiEED Cosin.
* log X =InX =2.303log X

o gBevzy BEnd c@imHed gocdm S8odd® Bubd ¢mbduimn.

1 (a) Simplify and express the following in the form, a.+ ib. ewm g1 @m0 a + ib gumadensl
gmi@ mdudm.

(2 - 31) + (zi_l)?_
(2+1) i
. (12 marks)
(b) Solve farx. x egw: Begsim.
) 3= - 439 +3 =0
() 3x+4+4=0 @e0) (10 marks)
X
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=logipP+A-B

2 (a) (i) Determine from first principles the values of A and B if lbglo PxQ

2

logqg Px =logigP+A~B »8 go® §c DbEDEs! A en B Siims mdsim,

(ii) Given that log 155 = 0.6990, evaluate (without the aid of a calculator or log tables), the
following.

log 105 = 0.65990 88 Z quuion® oo cugedn f goo ee.sucazsi’zs:

[log,10 +log,25]xlog,,2 || 2 1
—log,.[— -
log [ 1 3 27
{100
(I8 marks)
(b} (i) Find the value of 6 (0 <& < 360) that satisfies the equation.
A oom qEedn nfndass mdn odm 8 (05 60 <360) goos eamsin,
2c0s20 +4sinb -3=0
(ii) Calculate a simplified value for C giventhat C= M —cosech
cosO—sinB
2cot20
=-—T———cosecd @D ¥ qd 28 C wemn good wond ¢fdsin.
cos@—sind .
3 Find the first differential of the following functions: owm ¢rdedm Gnarled yo® sbmeEn
@ sim.
Hv=+x*—2x+1 (ii) y =sec 0.tan 0
2x-3
iti) y = 2x*In[2x+1 iv) v=
i)y = 2xin{2xc+1]. ™ v="55
{32 marks)
4. (a) Integrate the following: owm ¢fedm o gmpems mozin.
Q) [2xe*dx (ii) sin46.cos40.40
2x-3 . 1-
(i) @ [—Ldg
(x—D(x- 2) 1+g .
(32 marks)
(b) Evaluate. goazsim, I—zl—sinz adg
7

(08 marks)
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5.(a) The speed (V/ km h™") of an object is represented by the mathematical expression
© V= 8* —4t+3 , wheretis time in hours. _
Deindm edoa (V/kmh™), V= 82 — 41+ 3 om ofnds gmemens euld) gum.
=09 t oz mcs ow DEA.

(i) Calculate the time taken to record the lowest speed. @ ebow =dws] 880 onbm
IMIEE OEHBmE BdEim.

(ii) Calculate the distance traveled in the first 30 minutes (starting time, t=0)
oef 88dg 30 nc? wds! ng ¢ omns nimn(qddua t=0)

(12 marks)
1_,2 _
(b) Consider the function, I/ = f{x,y,2) = ZT wem Bmo ocm desin.
x
Show that E Q 8 BU 8D sosiduin.
z\ ox /., ax sy
¥ ey W day
' (12 marks)
3P-2T |
{c) Show that f{P,T) = Sp_ar isa homogeneous function and that, it satisfies the Eulers
3p-2T '
Theorem . fiP,T) = W wRHH 8o Guasl 3D oo So O8cY yebn mwdn mdm 2D
eusiDsim,
{12 marks)

(6 (i) A card is drawn tandomly from a deck of ordinary playing cards: You-can winthe game if the-
card isa spade oran ace. What is the probability that you will win the game?
t@zn 50 HO0RN emcos woBwmbects e osfen ¢ do guiemids @zsm(gc.azsi

eod ifm emices HPewnd @20 ExE 88e0. 02 28 fStnedd du ife® o®miBmb
R @ae?

(ii) In a certain country, the car number plate is formed by any 3 letters from the English alphabet
followed by any 4 digits from the digits 1, 2, 3, 4, 5, 6, 7, 8 and 9. How many different number
plate's can be formed? ®=mdh 00 @SR qom DoE 16 grien o8 ewified Bm®
griad poe oo 80 o 1,2,3,4. 5,6, 7,8 0 9 am gun gRpeds! @@ gadt 428
©0R50 S8e®sis. e gxlc®d oSemnd cOme qom mwE emides o wilB?

(iii) A dieis rolled and a coin is tossed; find the probability that the die shows an odd
number and the coin shows a head. o5 mPwm eodgm gmind mBanl; cb ¢@m &
e mded Aded sdmdd o med Sor ¢ @e® w@wBmbd emwsin.

(iv) A coin is tossed 6 times. As the coin is an unbalanced one, probability of landing
Head is 2/3. What is the probability that it lands on Heads exactly three times?
8ot 6 80 ¢ Pz 8 B B8R0 embm S Sod ¢ @e® o8mmBmbde 2/3
= @b, puidd odws 8o cded nBoblmd emnd@me?

(32 marks)



(7} A class of 31 students provided the following data oﬂ the number of people living in their homes: /

the data is given below. 8gz3 31 ecomn 28 nsied BowdE SHso wS® glaEnsl. omm
BEag ey ¢olm cvo Dy g,

No.ofpeople |5 | 3141 5(6l7|38 |9
living in a house

Frequency 3(2{8]7|5(3]2]1

With the aid of a suitable table, gy Pebs gdewmss .

(i) Calculate the mean number of people living in a house.
SFDem Dies wim glocos! wadnied dDnom gos eEmng mosn,

(if) Determine the median and mode of the above data.
oo qEedn cnosied GLnEGs aw Bmwmo emiasim.

(ii} Calculate the variance of the data. ¢=iwbc BOcmbe nemy mdxim.

(iv) Later one new student joined the class and his data was also added to the count. But
" the mean of the data did not change. How many people live in his house?
Bud 2:5ud mHDn Susean Sny § qod Oy BE eg cdng 00ud & mdm a2
Yeud 800 esfnusied DrmecS ednud By exmbs. Bned Roed D ©om
grocoried oan Soe?

(v) Find the variance of the revised data. seeeidma ne ¢HdndeE BOEmBDE eeswmsim.

(28 marks)




