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PUREMATHEMATICS
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3hours INSTRUCTIONSTOCANDIDATES:
AnsweralltheeightquestionsinsectionAandfivequestionsfromsectionB
Anyadditionalquestion(s)answeredwillnotbemarked
Allworkingmustbeshownclearly
Begineachquestiononafreshpage
Silent,non-programmablescientificcalculatorsandmathematicaltableswithalistofformulaemay beused.

SECTIONA(40MARKS)

1.(a)Simplify(4(.22nn++11--22nn)+2) (03marks)

(b)Showthatlog(100-y?)=2+log(1-100¥?) (03marks)

2.Byusingy=mx,solvetheequations:x*y*=3,2x>+xy-2y?=4 (05marks)
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3.Provethat4tan™-? /-tan 4 (05marks)
2
4.DifferentiatexlogexwithrespecttoxhenceevaIuate[1|Dgexdx (06marks)

5.Thefirstthreetermsofintheexpansionof(1+kx)"inascendingpowersofxare

1—6x+£2x2,findthevaluesofka ndn. (04marks)

6.Findavectorperpendiculartothevectorsa=2i-j+3kandb=i+2j+k.(05marks)

7.Waterisemptiedfromacylindricaltankofradius20cmattherateof2.5litrespersecondand
freshwaterisaddedattherateof2litrespersecond.Determinetherateatwhichthewater
levelinthetankischanging.).

(05marks)

8.Aisapoint(0,4).Pisavariablepointsuchthatit’sdistancefromAistwiceit’sdistancefrom

theline3x=4y.FindthelocusofP. (05marks)

SECTIONB(60MARKS)
9.(a)Showthati®+2i!+i!3=0. (04marks)
zlonanarganddiagram. (03marks)
(b)Ifz;=1+i3andz,=3+i,representz: (c)GiventhatZ=1+iisarootoftheequationz*-4z3+3z2+2z-6=0.Findthe

otherroots. (05marks)

5 3
10.(a)AnglesAandBarebothobtuseangles.GiventhatsinA=13andcosB=-5,findtan(A-B).

(05marks)
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(b)Iftan = t4n(A-)showthat(X?1)sinA=(A+1)sin(26-A).(07marks)
11.ThepointsP(1,3),R(4,-5)andQ(9,-1)areontheverticesofatrianglePQR.

Findtheequationofthe

(a)circleandhencestateitsradiusandthecoordinatesofthecentre. (08marks)

(b)tangenttothecircleatthepointQ. (04marks)

12.(a)Differentiatethefollowingfunctionswithrespecttox.

I

x-2 (i)

(if)2x* (04marks)

—(03marks)

(b) Findthefirstthreetermsoftheexpansionx+llusingMacIaurin'stheorem.(OSmarks)

13.(a)Findthepointofintersectionbetweenthelinesx-2=2y+1=3-zandtheplane x+2y+z=3. (04marks)

(b)ShowthatthepointswithpositionvectorsOA=4i-8j-13k,0B=3i-2j-3kandOC=

3i+j-2kareverticesofatriangleABC. (04marks)

(c)Findtheequationofaplanethroughtheoriginparalleltothelines ri=3i+3j-k+m(i-j-2k)andr,=4i-5j-8k+t(3i+j-

2k);mandtarescalars.

(04marks)

DOWNLOAD MORE RESOURCES LIKE THIS ON ECOLEBOOKS.COM



https://ecolebooks.com/
https://ecolebooks.com/
https://ecolebooks.com/
https://ecolebooks.com

Ecolebooks.com @testetoon

2x-3x+ 7 x -8 %,+5. . .
14.(a)Express 2(Tx"2+—27)—"intopartialfractions. (07marks)
(x-1)
432
2x”—3x3+?x2—8x+5}
25,2
(b)Hencefind (x-1)"(x"+2) dx (05marks)
_(x+1)(x-3)
15.Acurveisgivenbyy X(x-2)
(i) Showthatforrealx,ycannotbebetweenland4. (04marks)
(ii) Hencedeterminetheturningpointsanddistinguishthem. (04marks)
(iii) Statetheasymptotesandtheinterceptsofthecurve. (03marks)
(iv) Hencesketchthecurve. (03marks)
16.(a)Solvethedifferentialequation:xzdxgy=x2+xy+y2. (04marks)
(b)Whenamurderiscommitted,thebodyoriginallyat37°C,losesheatatarateproportional
tothedifferencebetweenthebodytemperature,Handthesurroundingtemperature,Ho.
Supposethataftertwohoursthetemperatureis35°C,andthatthetemperatureofthe
surroundingairisaconstant20°C.Ifthebodyisfoundat4:00pmhavingatemperatureof
30°C,estimatethewhenthemurderwascommitted.
(08marks)
END
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