CARIBBEAN EXAMINATIONS COUNCIL

REPORT ON CANDIDATES WORK INTHE
CARIBBEAN ADVANCED PROFICIENCY EXAMINATION
MAY/JUNE 2006

APPLIED MATHEMATICS

Copyright © 2006 Caribbean Examinations Council ®
S Michael Barbados
All rightsreserved



-2-
APPLIED MATHEMATICS

CARIBBEAN ADVANCED PROFICIENCY EXAMINATIONS
MAY/JUNE 2006

GENERAL COMMENTS
INTRODUCTION

The revised Applied Mathematics syllabus was followed this year for the second time. Of the one hundred
and forty one candidates registered for the examination, one hundred and thirty three wrote all the required
papers of Option C, while one candidate wrote only Paper 02 of Option C. One candidate wrote all the
required papers of Option B and five wrote all the required papers of Option A. One candidate wrote the
Alternative to the SBA Paper in Option C.

Thisis aone-Unit course comprising three papers and three options. However a candidate is required to
take only ONE Option. Papers 01 and 02 were examined externaly, while Paper 03 was examined
internally by the teachers and moderated by CXC. Contributions from Papers 01, 02 and 03 to the Unit
were 40 per cent, 40 per cent and 20 per cent respectively.

Thethree options are Option A, Option B and Option C.

Option A consists of Discrete Mathematics, Probability and Distributions and Statistical Inference. Option
B consists of Discrete Mathematics, Particle Mechanicsand Rigid Bodies, Elasticity, Circular and Harmonic
Motion. Option C consists of Discrete Mathematics, Probability and Distributions and Particle Mechanics.

GENERAL COMMENTS

Approximately 91 per cent of the candidates obtained Grades| —V while 7 per cent obtained grade VI and
2 per cent obtained grade VII. The standard of work seen from most of the candidates in this examination
was above average. Again thisyear, candidates appeared to be well prepared in Discrete Mathematics and
generally answered the questions well. All of the candidates answered all of the questionsin this section.
Therewere anumber of candidateswho appeared to bewell preparedin all three of their modules. However,
there were afew candidates who seemed not well prepared in modules 2 and 3 of their respective option. In
genera, therewerealarge number of areas of strength displayed by many candidates, neverthel ess, candidates
need to pay more attention to their algebrai c manipulation.

Areas of strength displayed by most candidates on this paper were as follows:

conversion from logic symbolsto words

use of the distributive law

construction of truth tables

calculation of the earliest start time

identification of the number of degrees from avertex

definition of a trail and apath

construction of an activity network

identification of the given linesand feasible region in alinear programming problem
drawingthelinex +y =5

formulation of the null and alternative hypothesesin words and symbols
calculation of test statistics

naming and justifying the use of given distributions

calculating probabilities of events combined by unions and intersections using appropriate
formulae
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calculation of P(A / B)

calculating the expected value and variance of alinear combination of two independent
random variables

applying theformulafor the binominal distribution

using the Poi sson distribution as an approximation to the binomial distribution.

Area weaknesg/errors exhibited by the candidates were as follows:-

ability to convert from worked to symbols

ability tosimplify ca~c

omission of the non-negativity constraintsin the linear programming problem

calculation of the latest start time and hence the critical path

ability to distinguish between theinverse, converse and contrapositive

ability to calculate the mean for agiven distribution.

ability to calculate the number of degrees of freedom for a goodness-of-fit using a Poisson
distribution of unknown mean

justifying the position distribution as an approximation to the binominal distribution
interpretation of the notation E(Y?) as [E(Y)]?

Internal Assessment

Generally the topics chosen were suitable for candidates at thislevel. Again thisyear, most of the projects
submitted by candidates were from the Discrete Mathematics Section. These projects were appropriate
and were given adequate treatment by candidates. There was an understanding of what was required in the
assessment but a number of candidates who tried to incorporate Mathematics from two or more modules
including Module 1 experienced difficulty in doing so. It appeared that the hands-on approach in which
candidates were afforded the opportunity to apply their mathematicsin real life situations served them in
good stead. Candidates appeared to have devel oped an overall appreciation of the mathematical concepts
used in their projects and many used them with confidence. A few candidates were even able to go above
and beyond what was expected of them.

Teachers marking of the projects showed that they understood the criteria used and are well aware of the
type of assessment used. Therewas generally close agreement between the marks awarded by the teachers
and those by the CXC moderator.

Paper 01 Option C
SECTION A (Module 1: Discrete Mathematics)
Same for OptionsA and B

Question 1

Thisquestion tested the candidates ability to
@) formulate

@) simplepropositions;

(i) the negative of smple propositions;

(iii) compound propositionsin symbolsor inwords;

(iv) compound propositionsthat involve conjunctions, digunctions and negatives,
(v) conditional and bi-conditional propositions

(b) Use the laws of Boolean algebra (distributive, commutative, associative and the de
Morgan's) to simplify Boolean expressions.
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This question wasfairly well done. Candidates were able to convert from logic symbolsto words, use the
distributive law and generally the order of propositions was followed. The difficulties manifested werein
converting from words to symbols and in simplifying ¢ ~c aswell as0 V(c* d).

In Part (ii) some candidates omitted the use of brackets, while others placed them in the incorrect
position.

Answers
1.
(@ (i) @) If therearecloudsin the sky,
then itisraining
OR
There are clouds in the sky,
soitisraining.
(i) ag=(@v~p
(b) ca(~cvd)
=(cn~c)v(cad)
=ov(cad)
=cnd
Question 2
This question tested the candidates ability to
(@) identify linear programming problems,
(i) identify the objective function of alinear programming problem;

(i) use the concept of slack variables and of basic and non-basic variables.

Thisquestion was reasonably well done. In many cases, the objective, in this case maximise wasomitted. A
few candidates did not completely write the objective function, (C =3x + 2y), while some others used the
letter P instead of C. There were some cases where it was evident that the candidates were unclear as to
what is an objective function and what is the constraint. Most candidates were able to interpret the table
and convert it to alinear programming problem. The non-negativity constraints were generally omitted
when setting up the constraints.

Answers
2.
Maximise C=3x +2
Subject to X+Yy<6
2x+3y <14
x>0,y>0
Question 3
This question tested the candidates’ ability to establish the truth value of:
0] compound propositionsthat invol ve conjunctions, disjunctionsand negations,

(i) represent a Boolean expression by a switching of logic circuit;



Thisquestion was generally well done. Candidateswere ableto correctly construct truth tablesfor a b and

av b. Most candidates were able to identify the correct proposition for the burglar alarm system and the
computer system aswell asto give the valid explanation.

Answers
3.
@ a b avb a“b OR a b | avb a“b
T T T T 1 1 1 1
T F T F 1 0 1 0
F T T F 0 1 1 0
F F F F 0 010 0

(b) (i) a v b, sincethe alarm would sound if at
least one of the switches closed.

(ii) aa b, since access could only be obtained if
both switches are closed.

Question4

This question tested the candidate’ s ability to

® calculate the earliest and latest start times;
(i) identify thecritical pathinasimple activity network.

This gquestion was satisfactorily done. Candidates were able to calculate the earliest start time (EST),
however thelatest start time (L ST) seemed to have posed problemsfor alarge number of them. Consequently,
they had difficulty obtaining the critical path. Even in those instances where EST and LST were correctly
calculated, it was unclear whether the candidates knew how to obtain acritical path asthey were unable to
identify the correct critical path.

Answers
4.
@ Activity Earliest Start Time Latest Start Time
(No. of Days) (No. of Days)

A 0 0
B 8 8
C 8 10
D 19 19
E 14 14
F 20 20

(b) Critical path: ABEDF




Question 5

This question tested the candidate’s ability to explain and use the terms, trails and paths.

This question was fairly well done. In Part (a) (i) many candidates were able to identify that there was a
repeat of an edge and avertex in the case of the trail and the path respectively, but they did not identify the

edge or the vertex that was repeated.

In Part (@) (ii) al candidates were able to state the degree of the vertices from the given diagram. In Part
(b) many candidates were unable to draw a graph with the required number of degrees. Some candidates

sketched two different graphs to display the information.

Answers
5.

@@ a An edge is contained more than
once in the sequence:
BE

b) A vertex isincluded morethan
once in the sequence:
E
(i) Vertex A [B|C|D|E

Degree 21313124

(b Two examples of possible graphs:
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Paper 01 Option C
SECTION B (Module 2: Probability and Distributions)
Same for Option A

Question 6

Thisquestion tested the candidates’ ability to model practical situationsinwhich the binomial geometric
and Poisson distribution are suitable.

This question was generally well done. The mgjority of candidates were familiar with the names of the
distributions, and with the exception of the Poisson distribution, were able to state the parameters
correctly.

Answers

(@ Aisabinomial distributionn=20and p=10.73
(b B isageometric distribution with p = 0.005
(c) CisaPoisson distribution with A = 2

Question 7

Thisquestion tested the candidates ability to:

® calculate probabilities of events combined by unions and intersections
using appropriate formulae;

(i)  calculate P(A|B)

(i) use the formulafor Var(X) where X follows a geometric distribution.

In Part (a), candidates were able to use a correct formulato obtain P(An B) and then use this result to
obtain the required valuefor P(An B) .

In Part (b), candidates were generally able to state g/p* = 5/16 but surprisingly, many then incorrectly
wroteq=5and p?=16. Theinvalidityof p = - 4, was stated by the mgjority of them.

Answers
€)] 2/3
(b 4/5
Question 8

This question tested the candidates’ ability to calculate
@) E(Y?) given E(Y) and Var (Y);
(i) the expected value and variance of alinear combination of two
independent random variables;
Most candidates were able to find
E(X) given E(X?) and Var (X) aswell
and E(5X — 3Y) given E(X) and E(Y).

However the calculation of Var (2X —Y) posed greater problems to candidates who incorrectly wrote
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Var (2X —Y) = 4Var(X) — Var(Y) or 2 Var(X) — Var (Y) or E(2X?- Y?) - E(2X - Y)?
Answers

€)] 184
(b -2.2
(© 10
(d) 12
Question9

This question tested the candidates ability to

0] model the practical situation by the binomial distribution;
(i) apply theformulafor the binomial distribution;
(i) justify and use the Poisson distribution as an approximation to the binomial distribution.

This question was generally well done by the candidates. A few candidates neglected to put a negative
signin the probability distribution table (i.e. -2) or they found the variance instead of the standard
deviation.

Answers
€] 0.273
(b 0.268
(© 0.751
Question 10

Thisquestion tested the candidates’ ability to identify and use the geometric distribution.

This question was not well done. One candidate did not respond. Candidates incorrectly identified the
distribution asabinomial or Poisson distribution. Of the 2 candidates who correctly identifying thedistribution
as geometric, one incorrectly stated the formulafor P(X=2) as g?p.

Answer
62.88
Paper 01 Option C
SECTION C (Module3: Particle M echanics)
Samefor Module2 Option B
Question 11

Thisquestion tested the candidates' ability to apply the principle of linear momentum to two particles
movinginagraightline.

Thiswasapopular question attempted by amajority of candidates. They were

ableto usethe concept of conversation of momentum, but in many casesexperienced difficulty
taking thedirection of motion of body into account.

A common error was— Total momentum = (4* 9) + (5*5),

instead of (4*9) —(5*5)
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Stating the direction of the combined massafter impact was often neglected.

Answers

11/9 the bodiesmovein thedirection of the4 kg massafter collision.

Quedtion 12

Thisquestion tested the candidates’ ability to apply Newton'sLawsof motionto aparticlemovingon
aninclined planewith constant accel eration.

There appeared to be agreat reliance on memory, rather than an understanding of resolving aforceina
particular direction. For example, the presence of theforce Pwas often neglected, and thenormal section
R, equated to 1200g Cos 30°. Only the high scoring candidateswere ableto solve the problem.

Answers

7820 N

Quedtion13

Thisquestion tested the candidates’ ability tofind

0] useavel ocity-timegraph to cal cul ate di splacements;,
(i) apply the appropriate equation of motion for constant accelerationinastraight lineto
caculatethetimetaken.

Few candidates used the diagram to solve the problem, but the maj ority proceeded to use the equations
of motion for abody moving with constant accel eration. Thisapproach ledtofailurein Part (c), when
they assumed that the accel eration was constant for thefirst 16 m.

Answers

10 % s
Question 14
Thisquestion tested the candidates’ ability tofind

0] the constant acceleration

(i) thetensioninthewire, for abody of given mass, connected by aweightlesswireand

moving vertically upwardsfromrest.

Candidateswere ableto use correctly the equation of motion to determinethe acceleration. Usingthis
vauefor acceleration, they then applied Newton’sLaw to find thetension inthewire, during acceleration
and during the decel eration periods.

Answers
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@ (i) 24 ms? (ii) 61000N (b) 37000 N
Quedtion 15

Thisquestiontested the candidates' ability to usethe equationsof motion of aprojectile.

Giventheinitial velocity u, and angle of projection U candidateswererequired to

_ ~u’sin2d
@ show that thehorizontd rangeis ————

(b) caculatetheangleof projection for whichtherangeisamaximum
(© determinethetimeof flight.

Thisquestion proved to bedifficult, as candidates seemed to know the results but were unableto prove
them or apply themto solvethe problem.

Answers
(b)  45°
A. 57.7s
Paper 02 Option C
SECTIONA (Modulel: Discrete M athematics)
Samefor OptionsA and B
Quedtion1

Thisquestion tested the candidates ability to
@ formulate
0] thenegative of smplepropositions;
@i compound propositionsin symbolsor inwords;

(i) compound propositionsthat invol ve conjunctions, digunctionsand negatives,

(b) establish thetruth value of acompound proposition that involvesconjunctions,
digunctionsand negatives.

(© statethe converse, contrapositiveand inverse of implicationsof propositions.
(d) usetruthtablesto
0] determinewhether apropositionisatautology or acontradiction;
@i establish thetruth value of the converse, contrapositiveand inverse of implications of
propogitions,

(i) determineequivaent propositions.

(e usetheactivity network agorithmindrawing anetwork diagramtomodel ared
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world problem.

Generdly thisquestion waswell done. In Part (a) many candidateswereunableto correctly identify the
propositionsusing thegiven termsinverse, converseand contrapositive.

In Part (b) most candidateswere ableto construct correctly thetruthtablesfor x = y and~x= ~ vy.
Candidateswereabletoidentify thestatements x = y and~ X = ~ yaslogically equivaent, but afew
of them had problemsclearly communicating theanswer.

In Part (c), some candidatesintroduced unnecessary additional symbolsto expressthegiven proposition.
Having constructed the truth tablefor this proposition it became evident that some candidates did not
understand the significance of getting al zerosintheanswer.
InPart (d), no candidate displayed the activity network a gorithm to construct the activity
Network. Neverthelessmany candidatesweretill ableto correctly construct the activity network, while
afew candidatesincorrectly placed the duration on the network. Therewerethosewho did not include
thedirection by using arrowsand did not give the correct precedentsto D.
Answers

1
@ (i) Inverse

(i) Converse

(iii) Contrapogdtive

(b) (i) X Y ~X ~Y X=Y ~Y =~X
+ + F F + +
T F F T F F
F F T F T T
F F T T T T

OR

X Y ~X ~Y X=Y ~Y =>~X
1 1 0 0 1 1
1 0 0 1 0 0
0 1 1 0 1 1
0 0 1 1 1 1

(i) x>yandiy = ~xarglogicaly equiyalent, sincethe corresponding termsinther

ruth tables are the same.

(©) (i) P ~P Pr~P OR = ~p Pr ~p

T F F 1 0 0
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() PA ~P
Since al thetermsinitstruth table are F10, ‘ To have your cake and eat it’, that is, pA ~p isacontradiction.

(d Order of Vertices in Network

N>
w) @] w
>

m

o8]
o8]

U\
o O

B,C

m ITI\U L
m
O

Star — Finish
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Quedtion2

Thisquestion listed the candidates' ability to

0] identify and graph linear inequditiesintwo variables,

(i) determinethe solutions set that satisfiesaset of linear inequaitiesintwo variables;
(i) determinethefeasibleregion of alinear programming problem;

(iv)  formulatelinear programming model intwo variablesfrom real world data

Generaly thisquestionwasfairly well done. InPart (), theanswersgivenwerenot in astructured
format, thatis

Minimize... writetheobjectivefunction here

Subjectto ... givethecongraintshere

The objectivefunction and constraintswere mixed up, hence variableswere not clearly and completely
defined. Somecongtraintswere not represented asan inequality but rather asan equality. Non-negativity
constraintswere generally omitted. Candidates need to exercise caution when smplifying inequdities.
Some candidates did not seem to understand the conceptsof “ at least” and “at most”.

Part (b) wasgenerally well done. Lineswerelabeled accurately, but some candidateswere unableto
determinethefeasibleregion correctly. Thosewho obtained theincorrect feasibleregionusedx +2y < 7
instead of x + 2y > 7. All candidates were able to correctly draw theline x +y = 5, however few
candidateswere ableto correctly obtain A (themaximum) and B (theminimum) usingthelinex+y =5. In
several instances, theA and B identified were not in thefeasibleregion. Both methods of determining

60x + 24y > Ig8fina pointsneed to betaught, that isby considering intersection of pardlel lineswith theverticesaswell
asconsidering thevalue of the objectivefunction at the verticesof thefeasibleregion.

Answver

2.

(@ | x: no.of largetrucksused
y: no. of small trucks used

Minimize 240x + 100y

Subject to
X+ y< 50
X < 25
y> 15
x>0,y>0

X, Y integers
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Paper 02 Option C
SECTION B (Module2: Probability and Distributions)
Samefor Option A

Quedtion 3

Thisquestion tested the candidates’ ability to;

0] useacumul ative distribution function to sol ve problemsinvolving probabilities;

(i) caculate probability, expected value, and probability density functionfor acumulative
digributionfunction;

(i)  apply thepropertiesof probability density functionto determinethevaueof the
congtant;

(v)  cdculateprobability, for aprobability distribution function.

Thisquestion was not aswell doneasexpected. Inpart (a) (i) only two studentswere ableto statethe
value of P(X =%2) correctly. Instead candidatesintegrated between thelimits¥%2and 1. For Part (ii),
candidates seemed unfamiliar with F(x) and so replaced it with f(x) and then proceeded to integrate
between limits¥2and ¥a.

InPart (iii), many candidates correctly differentiated F(x) to get f(x), but wereunableto obtain afull score
becausethey did not definethe probability density function over theentirerange, that isfor x <0and

X >0.

Candidates generally performed better in Part (b) than Part (a). They wereableto show that k :1% :

and many of them were ableto find the expected va ue of Y, however some of thosewho were unable
tofind E(Y) definedit as Z y f(y) and did not complete the solution, while afew recovered.

In Part (c) the concept of P(Y < y)as f(y)dy = ﬁ was not well demonstrated. Many

candidatesdid not includethelower limit, but these correctly wrotethe val ue of the probability as0.3.

Answers

@ 0] 0 (i) 0.28125 (iii) Xx+¥% 0< x <1
0 otherwise

() () 165 Gi) 153



Quedtion4

-16 -

Thisquestion tested the candidates' ability to:

0]

(i)
(i)

calculatethe number of ordered arrangementsof n objectstakenr at atimewithout
redrictions;

calculatethe number of selectionsof nobjectstakenr at atimewithrestrictions;
calculatethe probability of anevent A inapossibility space Susing independent events

n(A)
andtheformulaP(A) =@ wheren(A) and n(S) are obtained from appropriate

counting techniques.

Some good responseswere obtained in this question. Some candidates gave anumber for the answer
with nointermediate stepsand in caseswhere these valueswereincorrect, the candidate ended up losing
all of themarks. Candidates need to be encouraged to display al stepsintheir working to gainfull marks.

InPart (8) (i), some candidatesinterpreted the 12 studentslike 12 objects of which 7 were of onetypeand
5 of another type and so gavetheir answer as
12!/ (7'5!) instead of 12!

Many candidateswere unableto deal with thevariousrestrictions

InPart (b), therewereafew candidateswho cal culated the probability using ‘ with replacement’ rather
than *without replacement’ .

Answers

@
0)

(i)
(i)
()
v)

()

479001600
39916800
3628800
7257600
224985600

35/66
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Paper 02 Option C
SECTION C (Module3: Particle M echanics)
samefor M odule2 Option B

Quedtion5

Thisquestion tested the candidates ability to

0] apply Newton’sLaws of motion to asystem of two particles, connected by
alightinextens blestring passing over asmooth fixed light pulley moving onaninclined
planewith constant accel eration;

(i) usethework-energy theoremto solve problems.

The question was attempted by amajority of candidatesall of whom attempted to apply
Newton'sLaw. They however failed to takeinto account the component of theweight along
the plane, and too often the equation T = 12awasseen, instead of T-12gsing =12a.

(b) Giventhemassof avehicle, anditsdistancetraveled in accelerating fromagiven speedtoa
greater speed, candidateswererequired to determinethe averagetractiveforce of thevehicle.

Few candidates applied the principleof ‘work done=changein Kinetic Energy”.
The mgjority used the equation of motion v2 = u? + 2asto cal cul ate the accel eration, and then applied:
Force=mass x acceleration.

Answers (@ (i) 294 ms? (ii))54.9N (i) 116N
(b) 805N
Question 6
Thequestion tested the candidates’ ability to:
dv

0] apply a=v_—_—_
dx

(i) using Newton’sLawsof motion to aconstant massmovinginastraight line
@iy  formulateafirst order differentia equationto model thelinear motion of themasswhen
the applied forceis proportioned to its vel ocity.

The candidateswere given the mass of abody whichwasmoving forward with velocity vms? against a
variableforce of resistance proportional to v2, producing aforward constant thrust of given magnitude.

It wasrequired to (a) Sketch adiagram to show theforcesacting onthe system and thedirection of the
acceleration.

(b) Show that the motion of the body may be modeled by the differential equation ds/dv=
14v  given that the body starts from rest and that a= 0 ms?when v =6ms?,
36-V?
Part (a) waswell done by candidates, who drew correct diagrams showing clearly theforcesand
direction of motion.
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(b) Few candidateswereableto solvethisproblem, asit appeared that they werenot familiar
with expressing accelerationintheformvdv/ds.

Paper 01 Option B
SECTION C (Module 3: Rigid Bodies)

Quedtion 11

Thisquestion required candidatesto cal cul atethe el astic potential energy inaspring, givenitsnatural
length, stretched length, and modulus of easticity. Thisquestion waswell done, and did not present any
difficulty ascandidateswerefamiliar with, and ableto apply the necessary formulato obtain theresult.

Inthe second part of the question, it wasrequired to find the vel ocity of aparticlewhich wasattached
to the spring, and released from rest to passthrough agiven point.

The principleof conservation of energy wasapplied, and thevel ocity ca culated.
Answer

(& 2433 (b) 1.27 ms™.
Question12
Candidateswererequired to consider themotion of aparticleattached to oneend of alight indastic string,
andmovinginahorizontal circle, whileasecond particlewashanging frely from the other end of thestring
which passed through afixed ring
Difficulty wasexperienced by candidatesin considering the circular motion of the particle. They appeared
to beunfamiliar with thedirection and magnitude of theaccelerationfor motioninacircle. Thisresultedin
apoor performanceon thisquestion.

Answer

3.96 ms?

Question 13

Candidateswererequired to determinetheratio of theradiusto the height, of aregular cylinder,
attached to ahemisphere of equal radius, so that the centre of massof the solid formedisonthe
planeof theintersection of twofigures.

Thiswasnot apopular question. Candidatesdid not attempt to take momentsat any stage. If the
centreof massof thesolidisat G, then equating the momentsabout G to 0, providesthe equation

fromwhichisdetermined that theratiois 1: /3
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Question 14

Thisquestion described auniform ladder with one end resting on smooth horizontal ground, and the other
resting againgt arough vertical wal. Theladder iskept in equilibrium by aforce Papplied to theend of the
ladder ontheground. Candidateswererequiredto (@) draw adiagram showing theforcesacting onthe
ladder (b) show that theleast magnitude of Prequired to prevent theladder from dipping downthewal is
equal toagiven expression.

Part (&) waswell done, showing forcesclearly. InPart (b) majority of candidateswereabletoresolvein
horizontal and vertical directionscorrectly. However, they experienced difficulty in attempting to take
moments.

Question 15

Inthisquestion, it was stated that the depth of water in aharbour may be modelled by s mple harmonic
motion with equation dx/dt?=- o x wherex, isthedepth of water at timet.

Giventhedepth of water at low tideand at hightide, and the times of occurrence of theseon aparticular
day, candidateswere askedto -

a datethevaueof theamplitudea.
b. datethevaueof theperiod, and hencedeterminethevalueof @
C. writeanequationexpressing xintermsof t, if x=a,whent=0

Thiswasnot apopular choice. Candidatesclearly associated SHM with vibrating springsor swinging
pendulums, and not with tides.

Answers

@ 3 (b) Period=125hrs, ® = 472/25 (c) x=3cos 4 /25t

Paper 02 Option B
SECTION C (Module3: Rigid Bodies)

Question5

Givenaparticle suspended from afixed point by light el astic string of given modulesof elasticity,
candidateswererequired toinvestigate the motion, showing that whilethe string istaut the particle will
describe SHM.

Thiswasnot apopular question. Candidates experienced difficulty from the outset, asthey were unable
to determine astarting point from which to work towardsasol ution.

For example: Let theparticlebeadistancex from O at timet. Thiswould then alow them to apply
Hooke'sLaw to obtainan expressionfor T, intermsof x and a.
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At thispoint Newton’sLaw will be applied, and therequired differential equationfor SHM seen.

Answers
(b) 1/iZgai (e 27z,/ia/4gi
Quedtion 6

Thisquestion considered the motion of abody Pfrom rest at thetop of O of asmooth sphere, centre
C. Candidateswererequired to use the energy equation to find an expression for the normal force
acting on the body, and the value of the angle, OCP, at which the particle|eavesthe surface of the
sphere.

Candidateswere unableto obtain an expression r e , for the vel ocity of the particlemoving with circular

motion. They also experienced difficulty with theacceleration r »?, towardsthe centre of the sphere.
Resulting from thiswastheir inability to obtain the energy equation and the normal equation of mation.

Answers
(c) 48.2°
Paper 02 Option A
SECTION B (Module 3: Satistical Inference)
Question5

Thisquestion tested the candidates' ability to:

0] formulatenull and dternative hypotheses,
@i carry outr ? goodnes-of-fit test for aPoi sson distribution of unknown mean

Thisquestionwasquitewell done. Most candidateshad difficulty ca culating the mean of thedatagiven.
Problemswerea so experienced cal cul ating the number of degreesof freedom for agoodness-of-fit using
the Poisson distribution when the mean was unknown. These candidatesused n—1 rather thann—2.
Most of the candidateswere ableto cal cul ate the expected frequencies, but care must be taken to ensure
that thetotal of theseequal to thetotal of the observed frequencies. Generally candidateswereableto
statethenull and dternative hypothesesand calculatethetest statistic.

Candidates correctly combined classesin the case where the expected frequency waslessthan 5.

Answers
@ 1.7 (b HO:X~P0(1.7) (c) 18.268,31.056,26.398,14.959,6.3575,2.9615

(d) ()3, (i) 7.815 (e) 4.121 (f) accept H and concludethat X ~ P, (1.7)
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Question 6

Thisquestion tested the candidates’ ability to formulate hypotheses and test the null hypothesisfor the

popul ation mean using ap —va ue approach when asampleisdrawn fromanorma distribution using a
Ztest.

Almost all candidateswere ableto formulate null and alternative hypothesesin words and symbolsand
namethedistribution andjustify itsuse. Some candidates experienced difficulty in obtaining the correct
p-val ue because of inaccurate calculation.

Answers

(@ H, u > 5(b)sincethesamplesizen = 40> 30islargeby central limit theorem anorma distribution
isusedinthetest andin calculationthep-value. (c) 0.0174 (d) rejectH,if p<0.05
(b) regjectH and calculatethat the mean weight lossislessthan 5kg.



