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working.

SectionA

Answer all questions.Answersmustbewrittenwithin the answerboxesprovided.Working may be

continuedbelowthelines,ifnecessary.

[Maximummark:5]

Writeeachof the following expressions in the form In k,wherekeZ*

﴾a﴿ In3+ln4 [1]

﴾b﴿ 3ln2 [2]

‐ln [2]﴾c﴿
2



2. [Maximummark:5]

4x
Consider the function f�x﴿= ‐16x,wherexeR

The graph of y= f�x﴿has a local minimum point at ﴾p,q﴿where p>0

Find thevalue ofp and thevalueofg



3. [Maximummark:7]

Bobinvests10o0dinarinanaccountwhichpaysanominal annual interestrateof4%

compounded quarterly

The amountof moneyin theaccount afterone completeyearcanbewritten as1000﴾1+k﴿

wherekeQ

Writedown thevalueofk. [1]﴾a﴿

Expand and simplify﴾1+x﴿ [2]﴾b﴿

﴾c﴿ Hence orotherwise,find the amountof moneyin the account afterone completeyear,

[4]givingyouranswercorrecttothenearestdinar.



[Maximummark:4]

Find the area completely enclosedby the curvesy=c,y=‐e,and the linesx=‐1and x=1.



5. [Maximummark:6]

3 2

ConsidereventsAand Bsuch that P﴾A﴿=P﴾AUB﴿= andP﴾B|A﴿=
4

FindP﴾AnB﴿. [e]﴾a﴿

﴾b﴿ Show thateventsAandBare independent [3]



6. [Maximummark:8]

Consider a sequence of ten rectangular picture framesF,F�.,F,F

Pictureframe F,haswidth 4cm andheight5cm.

Thewidth andheightofpicture frame F�areeach increasedby50%togenerate thewidth

andheightof thenextpicture frameF,forn�Z,1≤n≤9.

﴾a﴿﴾﴿ Show that theareaofpictureframeFis20 cm²

﴾﴿ Hence,find themeanareaof the tenpictureframes,givingyouranswerin the

cm,wherepeQ*.aeZ* [s]

﴾b﴿ Find themedianareaof thetenpictureframes,givingyouranswerin

the form cm², where q � Q*. [3]



Donotwritesolutionson thispage

SectionB

Answer all questions in the answer bookletprovided.Please start each question on a newpage.

7. [Maximummark:13]

Anobjectmoves in astraight line.

Itsvelocityvms,at timeseconds,isgivenbyv�t﴿=30+20r‐10r²for0≤1≤5.

Thegraphofvisshownin thefollowingdiagram.

V﴾�﴿

0 2 3 A 5



0 2 3 4 5

The graph ofyhas a local maximumpoint where﴾=1and intersects ther‐axis at I=3.

﴾a﴿ Determinetheobject's

maximumvelocity;



The graph ofyhas a local maximumpointwhere﴾=1and intersects theI‐axis at 1=3.

﴾a﴿ Determinetheobject's

﴾﴿ maximumvelocity;

﴾﴿ maximum speed. [4]

AtI=T,theobjectchangesdirection.

﴾b﴿ ﴾#﴿ WritedownthevalueofT.

﴾i﴿ Find the distance travelled by the objectin the firstTseconds [s]

﴾C﴿ Determinewhether theobjectretumsto itsinitialposition during the time

period0≤r≤5,justifyingyouranswer. [4]



Donotwrite solutionson thispage

8. [Maximum mark:15]

The function fis defined byf�x﴿=5�x+1﴿�x+3﴿,wherex �R

﴾a﴿ Writef�x﴿in the form a�x‐h﴿²+k,wherea,h,k�Z. [4]

﴾b﴿ Sketch thegraph of y=f﴾x﴿,showing thevalues of any intercepts with the axes and

thecoordinatesofthevertex. [4]

﴾C﴿ Solve the inequalityf�x﴿≤40. [4]

The function g is defined byg�x﴿=Inx,where x�R,x>0.

﴾d﴿ ﴾ Writedown an expressionfor﴾fg﴿﴾x﴿

﴾i﴿ Solve theinequality﴾fg﴿﴾x﴿≤40. [3]



9. [Maximummark:17]

AsolidcylinderhasheighthcmandbaseradiusRcm.

Thecylinderfitsexactlyinsideahollowsphereofradiusrcm.

Points A,B and C arepointswhere the surfaceof the cylinder touches the surface of the sphere.

Thelinesegment[AB]isadiameterof thesphere

Thelinesegment[BC]isadiameterof thebaseof the cylinder andABC=θ.

Thisinformation isshownonthefollowingdiagram.

diagramnottoscale

R

A

h



[Maximummark:17]

Asolid cylinderhasheighthcm andbaseradiusRcm,

Thecylinderfitsexactlyinsideahollowsphereofradiusrcm.

Points A,B and C are points where the surface of the cylinder touches the surface of the sphere.

The linesegment[AB]isa diameterof thesphere.

The line segment[BC] isa diameter of thebase of the cylinder andABC=0.

Thisinformationisshownonthefollowingdiagram.

diagramnottoscale
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R
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h

B

﴾a﴿﴾i﴿ Byconsidering triangleABC,showthatR=rcos0.

﴾i﴿ Find anexpressionforh in termsofrand9. [4]

Hence or otherwise,show that the total surface area,Scm²,of the cylinder is given﴾b﴿

byS=2πr²�1+2sin0cosθ‐sin²θ﴿. [4]

Theexternal surfaceareaof thesphere is2s.

﴾C﴿ Showthat tanθ=2. [4]

Thevolumeof the cylinder isVcm

FindV,giving your answerin theform pπr5,where p EQ﴾d﴿ [5]


