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1. [Maximummark:5]

Let log1o2=p andlog1o3=q.
﴾a﴿ Find anexpressionforlog24interms of p andq. [E]
﴾b﴿ Findanexpressionforlog8intermsofpandq. [2]
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2. [Maximummark:5]

Thefollowing diagram shows the graph of y=f﴾x﴿,for‐6≤x≤5.
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﴾a﴿ Writedownthevalueoff�‐3﴿ [1]
﴾b﴿ State thedomainof f,theinversefunctionof f. [1]
﴾c﴿ Find thevalue ofxthat satisfiesf‐﴾2x‐7﴿=‐3 [E]



3. [Maximummark:5]

Solvetheequation2cos20‐5cosθ+2=0,whereπ≤0≤2π
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4. [Maximum mark:7]

Consider the curve y=x²‐x‐1 and theline y=mx‐3,where m ER.
﴾a﴿ Showthatthe curveand thelinemeetwhenx²‐�m+1﴿x+2=0 [2]
﴾b﴿ Hence,find thevaluesofmwhenthelineistangenttothecurve. [5]



5. [Maximummark:6]

TherandomvariablesXandYarenormallydistributedwithX~N﴾7,a²﴿
and Y~N﴾19,a²﴿,where a>0.

﴾a﴿ FindbsuchthatP﴾X>b﴿=P﴾Y>22﴿ [2]
﴾b﴿ WritedowntheapproximatevalueofP�7‐a<X<7+a﴿,correcttotwo

significantfigures. [1]
﴾C﴿ Giventhata=3,calculatetheapproximatevalueofP﴾Y<22﴿,correcttotwo

significantfigures. [3]
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6. [Maximummark:7]

Considerthefunctionf.Thegraphoffhasalocalmaximumat alocal
minimumatB

15
averticalasymptoteatx=

1

andanobliqueasymptotey=5x+5.2

Thisinformationandpartof thegraphoffisshowninthefollowingdiagram.
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﴾Question6continued﴿

﴾a﴿ Onthefollowing grid,sketch thegraphof y=|f�x﴿|,clearly indicating anyasymptotes. [4]
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15Onthe following grid,sketch the graphofy= clearlyindicatinganyasymptotes
andinterceptswiththeaxes. f﴾x﴿ [E]
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7. [Maximummark:6]

The curvex²+y=r,where0≤x≤r²,is shown in the following diagram.

Theregionenclosedbythecurveandthey‐axisisrotatedthrough2πradiansabout
they‐axistoformasolidofrevolution.

Find anexpressionforthe volume of the solid in theformV=aπr�where a,b�Q*.



8. [Maximummark:8]

Consider the complexnumberz=√3‐3i
﴾a﴿ Expressz,intheformre,wherer>0and‐π<θ≤π. [e]

Consider the complexnumberz=2√3e

aredenotedbyu,vandw
2

﴾b﴿ Find u,v andw. [s]
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9. [Maximum mark:6]

xsinxDetermine thevalueoflim
x→0 �1‐cosx
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Donotwritesolutionson thispage.

SectionB

Answer allquestionsintheanswerbookletprovided.Pleasestarteachquestiononanewpage.

10.[Maximummark:16]

Considerthesequence{u},withnth termgivenbyu.Thefirst three termsare

u=k‐5,u=3‐2kandu=5k+3,wherek�R.
﴾a﴿ Consider thecase when{u}is arithmetic.

Find the value of k.

﴾i﴿ Hence,or otherwise,find u3 [5]

﴾b﴿ Considerthe casewherek=12.

﴾i Showthatthefirstthreetermsof{u,}formageometricsequence.

﴾i﴿ Giventhat{u}isgeometric,stateareasonwhythesumofaninfinitenumberof
termsofthissequencedoesnotexist. [4]

﴾C﴿ Thesequence,{u},isgeometricforasecondvalueofk.

﴾i Showthatk²‐10k‐24=0.

﴾i﴿ Find thefirstthreetermsof{u}forthissecondvalueofk

﴾i﴿ Hence,write down thevalueof S�thesum of thefirst 2m terms.for thissecond
valueofk. [7]
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11.[Maximum mark:18]

The points A�1,‐4,0﴿,B�‐3,‐6,2﴿,C﴾‐1,‐2,4﴿andDform aparallelogram,ABCD,
whereDis diagonallyoppositeB.

﴾a﴿Find the coordinates of D. [2]
Thediagonalsoftheparallelogram,[AC]and[BD],intersectatpointE

﴾b﴿ Find the coordinatesofE. [2]
‐1

﴾C﴿ ﴾# Given thatAB×AD=m wheremeZ,findthevalueofm
‐1

﴾i﴿ Hence,findtheareaofparallelogramABCD [4]
The plane,II,�containstheparallelogramABCD

﴾d﴿ Find theCartesianequationofII [2]
Asecondplane,I1�hasCartesianequation5x+y‐7z=1

The acute anglebetweenIl,and Il,is9.

Showthatcos0
1

﴾e﴿ [e]5

ThelineLpassesthroughEandisperpendiculartoII,

The lineLintersects the planeIIat pointF.

Find thecoordinatesofF [5]
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12.[Maximummark:21]

Considerthe complexnumberz=x+yi,wherex�yeR,such that|z‐�2+i�|=3

﴾a﴿ Showthatx²+y²‐4x‐2y‐4=0. [e]
π wherepeR.z‐1 4

﴾b﴿ Showthatx²+y²+﴾p‐1﴿x+﴾p+1﴿y‐p=0. [7]

Tworoots of the equationz+az²+bz²+cz+d=0 are z,andz,wherez �C
anda,b,c,d�R

2+4Both z,and zsatisfy the conditions|z‐﴾2+i﴿|=3 and arg

﴾C﴿ Use the results from parts﴾a﴿ and ﴾b﴿to find z, and z2 [7]
﴾d﴿ Find thevalue ofa. [4]
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