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ALGEBRA

1. Theremainderwhentheexpression isdividedby isfivetimesthe

remainderwhenthesameexpressionisdividedby ,and12lessthantheremainder

whenthesameexpressionisdividedby .Findthevaluesof and .

2. Solvetheequation:

Thus,

3. Solvefor :

,

(factorisebygrouping)

Either Or So,

4. Find if form anA.P.

5. Thefirst,second,thirdand thtermsofaseriesare4,-3,-16and

respectively.Find andthesum of termsoftheseries.

Eliminate ,
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Eliminate ,

6. Thecoefficientsofthe5th,6thand7thtermsintheexpansionof areinanA.P.

Find .

Coefficientof ,Coefficientof ,andCoefficientof

SincetheseareinanA.P,then,wehave

,

7. Giventhatthefirstthreetermsintheexpansioninascendingpowersof of
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arethesameasthefirstthreetermsintheexpansionof ,findthe

valueof and .

Thus

Equatingcoefficients,weget

,

,for thus

8. Provebyinductionthat isdivisibleby7forall .

Let

For ,divisibleby7.

For ,divisibleby7.

For ,
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When

Thus

whichisstilldivisibleby8.Thusifitstruefor

,then isdivisibleby7forall .

9. Giventhat isafactorof ,solvetheequation

.

If isafactor,then, ,thusthequadraticfactoris

Bylongdivision,

Thus,

Therootsare

10. Definethelocusofthefollowingpoints;

i) ii)

ANALYSIS

1. Sketchthecurve ,clearlystatingtheasymptotes.

Intercepts:when so, ,thuscurvecrossestheaxesatorigin.

Verticalasymptotes: ,soverticalasymptotesat
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Tofindtheslantasymptotes:weperform longdivision:

Weget ,thusas ,sotheline

istheslantasymptote.

Fortheturningpoints,wehave ,

theseoccurwhen , ,

, ,

i.ecurvehasalocalminimum at andalocalmaximum at and

anegativepointofinflexionat
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2. Showthat hasturningpointsatintervalsof in .Distinguishbetweenthe
maximum andminimum andshowthatthesevaluesareinageometricalprogression

withcommonratio .

,fort.p ,

so ,thus ,

or thusvaluesof form ageometric

progressionwithcommonratio .

3. Acurveisgivenparametricallyby Showthatthe

gradientatthepointparameter is andthattheequationofthetangenttothe

curveatthispointis

, ,thus,

,

Equationofthetangentis
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asrequired.

4. Showthattheparticularsolutiontotheequation ,for ,is

.

,thus

,for

,

,

5. Asampleofaradioactiveradium lossesmassataratewhichisproportionaltothe
amountpresent.If isthemassaftertime years,

(i) Form adifferentialequationconnecting and .

(ii) Ifinitiallythemassofradium is ,deducethat .

(iii) Giventhatitsinitialmasshalvedin6000years,findthevalueoftheconstant ,
hencedeterminethenumberofyearsittakesfor ofradium toreduceto

,so when thus

or thus

When

so
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When ,

6. Provethat (hint:Usethesubstitution .

=

= = = 

=

7. Evaluate: i) ii)

8. Evaluate:

i)

=  Let :

=

=

=
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= =

= =

ii) Let

ALTERNATIVELY:

 

iii)

9. Use:

i) find

=

= =
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= =

ii) ,use

10. Evaluate: i) ,use

,

let

= 

ii)

iii) use

11. Provethat

12. If provethat

13. Findthesolutiontothedifferentialequation:
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,

Thus,

TRIGONOMETRY

1. Provethat: i) ii)

2. Provethat.

From L.H.S

=

= = astheR.H.S

3. Provethatinanytriangle ,

4. Provethat ,and andhencesolvethe

equation .

5. Giventhatinatriangle , where and aresidesofthe

triangle ,showthat
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6. Provethat: .

7. Provethat

R.H.S = x

= =

= = asL.H.S

ALT:From L.H.S.

= 

=

= =

=  =

= asrequired.

8. Provethat ,provealsothat and

.

9. Provethatif ,then .Findalltheanglesfor

whichsatisfytheequation

VECTORS

1. Thepoint dividesthelinejoining and intheratio .
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Find and .

2. Showthatthelines , 

intersect,hence,findthepositionvectoroftheirpointofintersection.Findalsothe
Cartesianequationoftheplaneformedbythesetwolines.

3a) Determinetheequationoftheplanethroughthepoints , and

.

b) Alinethroughthepoint andparalleltothevector meetsthe

planein(a)atpoint .Find:
i) thecoordinatesof .
ii) Theanglebetweenthelineandtheplane.

4. ThepointsA,B,CandDhavecoordinates , , and

respectively.FindthevectorequationofthelinePQwherePdividesABintheratio

andQdividesCDintheratio .

,

,

.

,thus

5. GiventhatA,BandCarethreecollinearpointswhosepositionvectorsare

respectively,satisfytheequation ,where arescalars,provethat

.

6. Aplanepassesthroughthepoint andisperpendiculartothevector .

Theplanemeetsthe planein andthe planein .Find:

i) theequationoftheplane.ii) thedistance .
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7.a) Showthatthelines and donotintersect.Hence,

findthe shortestdistancebetweenthem.

b) Findtheequationofthelineofintersectionoftheplanes, and

.

8a) Showthatthevectors form atriangle

anddeterminetheareaofthistriangle.

GEOMETRY

1. Findtheequationstothelinesthroughthepoint(2,3)whichmakesanglesof45owith
theline .

Theequation hasgradient .

Itsclearfrom thediagram thattherearetwopossiblelinesPM,PNwhichmakesan
angle45owithAB,andthetangentsoftheseanglesarerespectively,

and ,hence,if istheslopeofPM,gives

,

Similarly,if istheslopeofPN,then

Therequiredlinesthatpassthrough(2,3)haveslopes3and ,thusthe

equationsare;

or
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or .

2. isasquare; isthepoint and isthepoint , beingthe

diagonal.Findtheequationsofthelines and

makeanglesof withdiagonal .

So,thegradientof ,soif arethegradientsof ,

then, ,where andso since areperpendicular.

Equationof is; ,

Equationof is; ,

3. Theline andthecurve intersectattheorigin andmeetagainata

point .If isthemidpointof findthelocusof .

4. AcirclewithcentrePandradius touchesexternallyboththecircles and

.Provethatthe coordinateofPis .

hascentre= and

For hascentre= and

Iftheytouchexternally, ,

If then
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And

Weget …….(3)

And ……(4)

Eqn(3)-eqn(4),weget

thus

coordinate,

5. Determinetheequationsofthetangentstotheparabola from thepoint .

Using ,comparing and , .

So, ,passésthrough ,thus,

theequationsofthetangentsare:

6. IfthetangentsatpointsPandQontheparabola areperpendicular,findthe

locusofthemidpointofPQ.

LetPandQbethepoints , .

GradientoftangentatP=
,

GradientoftangentatQ=

Hencesincetangentsareperpendicular,then, i.e

LetthecoordinatesofthemidpointofPQbe

Thus; and

Toeliminate and squarethesecondequation,giving
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since

SothelocusofthemidpointofPQhastheequation,

MATHSEMINAR algebra

10(ii)

-

MATHSEMINAR algebra
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10(i)

Let

Equationofacirclewithcentre

MATHSEMINAR analysis

Let be sinu
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But

Butx

2

2

2

2

2

2

58.26794919

58.268
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