
Diploma Programme

Programme dudiplome

Programa del Diploma

Mathematics:analysisand approaches

Standardlevel

Paper2

16May2025

ZoneA moming|Zone B morning|Zone C moming

Candidate sessionnumber

1hour30minutes

Instructions to candidates

Writeyoursessionnumberintheboxesabove.

Donotopen this examinationpaperuntil instructedtodoso.

Agraphicdisplaycalculatorisrequiredforthispaper.
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Full marks are not necessarily awarded fora correctanswerwithno working.Answersmustbe

supportedbyworking andlorexplanations.Solutionsfound from agraphicdisplay calculator shouldbe

supported by suitable working.For example,if graphs are used tofind a solution,you should sketch

method,provided thisisshownbywrittenworking.You are therefore advised to show all working

SectionA

Answerall questions.Answers must be written within the answer boxesprovided.Working may be

continued below the lines,if necessary.

[Maximum mark:5]

�x‐1﴿
Consider the function f�x﴿= where xeR,x≠0.

X

�x‐1�²
1

Show that =x‐2+‐ [2]﴾a﴿
x X

Hence,find[f�x﴿dx. [3]﴾b﴿



2. [Maximummark:6]

Thepoints A andB lie on a circle,with centre O and radius 19.5cm,such that BOA=210°

Apiece ofpaperiscutinto the shape of thesectorBOA

A hollow cone withnobase is constructed from the sectorbyjoining thepoints A and B

Thesectorforms thecurvedsurfaceof the cone.

Thisisshown inthefollowingdiagrams.

B

210°

19.5cm 19.5cm

A,B

19.5cm



Ahollowconewithnobaseisconstructed from thesectorby joining thepointsA andB

Thesectorforms thecurvedsurfaceofthecone.

Thisisshowninthefollowingdiagrams.

B

210°

19.5cm 19.5cm

A,B

19.5cm

Find

﴾a﴿ theareaofthesectorBOA;
[3]

﴾b﴿ the radius of the cone. [3]



3. [Maximummark:4]

﴾2n+1�π

Consider the function f�x﴿=atan﴾2x﴿+b,where x≠ neZanda.beR

4

Writedowntheperiodoff. [1]﴾a﴿

#

1

The graph ofy=f﴾x﴿passes through thepoints and
12

[3]﴾b﴿ Find thevalueofaand thevalueofb.



[Maximummark:6]

dP

‐104000e‐0.014sr,wheretis thetimeApopulation,P,hasa rate ofchange modelled by
d

measured inyearssince thestartof2022

At thestart of2022,thepopulationwas6.78x10°

Basedon thismodel,find thepredictedpopulationat thestartof2026.



5. [Maximum mark:8]

Inastudy,measurementsforarmspan,Acm,andfootlength,Fcm,are takenfroma large

groupofadults.

For this group,theregression line ofFonA is found tobeF=0.335A‐32.6,and

theregression lineofAonFisfound tobeA=2.89F+99.3.Eachregression linepasses

through themeanpoint.

﴾a﴿ Byusing an appropriateregressionline,find anestimateof the armspanforan adult

[2]with afootlengthof19.8cm.

﴾b﴿ For thisgroupof adults,find the mean arm span and themean foot length. [e]

Theheights,Hcm,ofadultsin thegroup canbe modelled by a normal distribution with mean

163cmandstandarddeviationocm.

Itisfoundthat88%of thegrouphaveaheightbetween153cmand173cm.

Find thevalueofo. [e]﴾c﴿



6. [Maximum mark:6]

Consider thefunction h�x﴿=15cos +15,where0≤x≤50

50

The tangent,T,to the curve y=h�x﴿ at thepoint ﴾k,h�k﴿﴿ is shown on the following diagram.

30

﴾k,h﴾k﴿

y=h﴾x﴿

50

﴾a﴿ FindthegradientofTintermsofk. [3]

π

Consider the case where the anglebetween Tand the x‐axis is radians.



The tangent,T�to the curve y=h�x﴿ at the point �k,h�k﴿﴿ is shown on the following diagram.

y

30

﴾k,h﴾k﴿

y=h�x﴿

50

﴾a﴿ FindthegradientofTintermsofk. [e]

Consider thecasewhere the anglebetweenTand thex‐axisis radians.

8

﴾b﴿ Findthepossiblevaluesofk. [e]



Section B

Answer all questions in the answerbookletprovided.Pleasestart eachquestionon a newpage.

7. [Maximummark:14]

Lynn isplayingagamewithtwounbiasedsix‐sideddice,eachwithfacesmarkedwiththe

integersfrom1to6.

In eachround,she throwsbothdiceonce.Theoutcomescanbedisplayedin thefollowing

samplespace diagram,whichhasbeenpartiallycompleted:

Die2

2 4 5 6

2 2,2

Die1 3 3,4

4

5 5,3



Die2

2 4 5 6

1

2 2,2

Die1 3 3,4

4

5 5,3

6

Lynnscorespointsaccording to thefollowingrules.

If the two dice show the same score,she scores 10 points

If thetwo diceshowscoreswhichhavea difference ofone,forexample the scores4 and5

inanyorder,shescores5points

Otherwise,shescoresOpoints.

5

﴾a﴿ ShowthattheprobabilitythatLynnscores5pointsinoneround is [2]
18



Lynnscorespointsaccording to thefollowingrules.

If the two dice show the same score,she scores 10 points

If thetwo diceshowscoreswhichhave a difference ofone,forexample the scores4 and5

inanyorder,shescores5points

Otherwise,she scores O points.

﴾a﴿ Showthattheprobability thatLynnscores5pointsinoneround is [2]
18

﴾b﴿ Find theprobability that Lynnscoresnopointsinoneround. [2]

TherandomvariableXrepresents thenumberofpointsLynnscoresinoneround.

﴾c﴿ FindE﴾x﴿. [4]

﴾d﴿ Hence,estimate the total numberofpoints that Lynnscoresif sheplays 90 rounds. [2]

Aprizeisawarded toanyplayerwhoscoresmorethan40pointsin total.

Lynnplaysexactlyfiverounds.

﴾e﴿ Find theprobability that Lynnwins aprize. [4]



8. [Maximum mark:16]

Rectangularplaying cards arestacked in the shapeofa pyramidwithnrows,wheren≥1

Some cards areplaced horizontally and some cards are stacked at an angle of 60° to

the horizontal.

The following diagramsrepresent pyramid stacks for n=1,n=2and n=3.

n=1 n=2 n=3

Lett,represent thenumberof cardsused tocreate apyramid stackwithn rows.



﴾a﴿ Write down [1]

﴾b﴿ Find [2]

n﴾3n+1﴿
﴾c﴿ Showthatt [e]

2

ThereareS2cardsinafullpackofplayingcards.

﴾d﴿ A completepyramid stackiscreated usingplayingcards takenfrom14fullpacks.

Findthemaximumnumberofrowsinthisstack. [e]

﴾e﴿ A completepyramid stackiscreatedusingplaying cards taken fromfull packswith no

[2]cardsleftover.Find theminimumnumberofrowsin thisstack.

The longedgeofeachplaying cardmeasures88mm as illustrated in the following diagram.

88mm

Find the minimumnumberofcardsneeded tocreateacompletepyramid stackwith a

verticalheightof more than 2metres.The thicknessof thecards maybe ignored. [5]



[Maximummark:15]

2‐2x

Consider the function f�x﴿= wherexeR,x≠‐2.

x+2

Showthatf‐�x﴿=f�x﴿. [e]﴾a﴿

2‐2k

The point P is the point on the graph of y= f﴾x﴿ thatis closest to the origin ﴾0,0﴿

k+2

﴾b﴿﴾﴿ Find thevalue ofk.

﴾i﴿ Hence,write down the coordinates ofP. [4]

2‐3x d

Consider the function g﴾x﴿= wherexeR.x≠‐,andc,d≠0.

cx+d C

The graphof y =g﴾x﴿ has a vertical asymptote and a horizontal asymptote.

﴾C﴿ In termsofcand d,writedown theequation of

﴾#﴿ thevertical asymptote;

﴾i﴿ thehorizontal asymptote. [2]

It is given that g′�x﴿=g﴾x﴿.



2‐3x d

Consider the function g﴾x﴿= wherexER,x≠‐,andc,d≠0.

cx+d C

The graph of y=g﴾x﴿ has a vertical asymptote and a horizontal asymptote.

﴾C﴿ Intermsofcandd,writedown theequationof

﴾#﴿ thevertical asymptote;

the horizontalasymptote. [2]﴾i﴿

It is given that g�x﴿=g�x﴿.

﴾d﴿ Find thevalueofd. [2]

Consider the case wherec=1.

﴾e﴿ Sketch thegraphofy= showing thevaluesofanyinterceptswith the axes and

g﴾x﴿

including any asymptotes,labelledwith their equations. [4]


