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S.5MATHEMATCISPAPERONE

CHAPTERONE:DIFFERENTIATION

REVISIONQUESTIONS2020

Attemptallquestions

1.Findthegradientfunction foreachofthefollowingfunctions.
dy

dx

a)y= +7x-4x2

b)y= -7x+86x2

c) y=3 -7 +6x-8x6 x2

d)y=3x- +
5

x

6

x2

e) (4x-1)( +2x7 )

2.Findthegradientsofthefollowinglinesatthepointsindicated.

a) +3x-1at(-1,-6)y=2x3-x2

b)y= +7x-4at(2,21)x2

c) y= -x+ at(2,8)2x2 4

x

d)y=3x+ at(1,4)
1

x

e) y= (2x+3)at(2,21)(x+1)

3.Iff = +4xfind(x) x3

a)f(1)

b) (x)f'

c) (1)f'

d) (x)f''
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e) (2)f''

4.Iff =3 + find(x) x2 24

x

a)f'(x)

b) (-12)f'

5.Findtheequationofthenormaltothecurve +4x-3atthepointwherethecurvey=x2

cutsthey-axis. Ans:4y+x+12=0

6.Findtheequationofthetangenttothecurve -3x-4atthepointwherethiscurvey=x2

cutsthelinex=5. Ans:y=7x-29

7.Findtheequationofthetangenttothecurvey= (x-1)ateachofthepointswhere(2x-3)

thiscurvecutsthex-axis.Findthepointofintersectionofthesetangents.

Ans:y+x=1,2y=2x-3;(,- )
5

4

1

4

8.Findtheequationofthenormaltothecurve -6x+5ateachofthepointswherethey=x2

curvecutsthex-axis. Ans:4y-x+1=0,4y+x-5=0

9.Findtheequationofthetangenttothecurve +5x-3atthepointswheretheliney=x2

y=x+2crossesthecurve. Ans:y=7x-4,y+5x+28=0

10.Findthecoordinatesofthepointonthecurve atwhichthegradientis8Hencey=2x2

findtheequationofthetangentto whosegradientis8.Ans:(2,8),y=8x-8y=2x2

11.Findthecoordinatesofthepointonthecurve3 -1atwhichthegradientis3.Ans:(x2 1

2

,-)
1

4

12.Findtheequationofthetangenttothecurvey=2 -2x+1whichhasagradientof0.5x2

Ans:2y=x+2

13.Findthevalueofkforwhichy=2x+kisatangenttothecurve y=2 -3.Ansk=-x2 7

2

14.Findtheequationofthetangenttothecurvey= (2x+1)whichisparalleltothex-(x-5)

axis.Ans:8y+121=0

15.Acurvehastheequationy= -px+q.Thetangenttothecurveatthepoint(2,-8)isx3

paralleltothex-axis.Findthevaluesofpandq.findalsothecoordinatesoftheother

pointwherethetangentisparalleltothex-axis.Ansp=12,q=8;(-2,24)
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16.Thefunctiona +bx+chasagradientfunction4x+2andastationaryvalueof1.Findx2

thevaluesofa,bandc.Ansa=2,b=2andc=
3

2

17.Findtheseconddifferentialofywithrespecttoxforeachofthefollowing:

a)y=6 +7x2

b)y=5 +6x-5x3

c) y=2+
3

x

18.Ify=3 -xshowthaty + -6y+1=6x.x2 yd2

dx2

dy

dx

19.Thetangenttothecurvey=a +bx+2at(1, )isparalleltothenormaltothecurvex2 1

2

y= +6x+10at(-2,2).Findthevaluesofaandb.Ans:1,-2.5x2

20.Findthecoordinatesofanystationarypointsonthegivencurvesanddistinguish

betweenthem.

a)y=2 -8xx2

b)y= - -x+7x3 x2

c) y=1-3x+x3

d)y= ( -6x+2)(x-1)x2

e) y=18x-20-3x3

f) y= +6 +12x+12x3 x2

g)y= -3 +3x-1x3 x2

21.Findthecoordinatesofthestationarypointsonthefollowingcurvesanddistinguish

betweenthem.Hencesketchthecurves.

a)y= +2x4 x3

b)y= -4 +4xx3 x2

c) y=5 -12x6 x5
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d)y= -4 +4x4 x3 x2

22.Differentiatex2+ from firstprinciples.
1

x

23.Differentiatey= withrespecttoxfrom firstprinciples
x

+1x2

24.Findthederivativeof from firstprinciples

25.Findtheequationofthenormaltothecurvey=x2+5x+3thatisparalleltothe

line

y=9x.

26.DifferentiateP=x–x2+ withrespecttoxwhereπisaconstant
π

2x

27.Findtheequationofatangenttothecurve y=2-4x2+x3atapoint(1,-1)

28.Findthestationarypointsofthecurvey=5+24x-9x2-2x3anddistinguishthe

natureofthesestationarypoints.

29.PandQareneighboringpointsonthecurvey=2(x- ).Pisthepoint andQthex2 (x,y)

point(x+δx,y+δy).Findthevalueoftheratio anddeterminethegradientofthe
δy

δx

curveatpointP.

30.Differentiatethefollowingusingthefirstprinciples.

a)y= +x3 x2

b)y=
1

x2

c) y=
1

2x2

31.Pisthepoint andQthepoint(x+δx,y+δy).Onthegraphofy= .Showthat(x,y) x

= .AndhencefindthegradientofthecurveatthepointP.
δy

δx

1

+(x+δx) x

32.Findtheslopeofthecurvey= +bx+c,wherea,bandcareconstantsatthepointax2

whosexcoordinateisx.Atwhatpointisthetangenttothecurveparalleltothex-axis?
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33.Findthegradientofthecurvey=9x- atthepointwherex=1.Findtheequationofthex3

tangenttothecurveatthispoint.Wheredoesthistangentmeettheliney=x?

34.Findtheequationofthetangentatthepoint(2,4)tothecurvey= -2x.Alsofindthex3

coordinatesofthepointwherethetangentmeetsthecurveagain.

35.Findtheequationofthetangenttothecurvey= -9 +20x-8atthepoint(1,4).Atx3 x2

whatpointsofthecurveisthetangentparalleltotheline4x+y-3=0?

36.Findtheequationofthetangenttothecurvey= + +1atthepoint(-1, ).Findthex3 x
1

2

2 1

2

coordinatesofanotherpointonthecurvewherethetangentisparalleltothatatthe

point(-1, ).
1

2

37.Findthepointsofintersectionwiththex-axisofthecurvey= -3 +2x,andfindthex3 x2

equationofthetangenttothecurveateachofthesepoints.

38.Findtheequationsofthenormalstotheparabola atthepoints(-2,1)and(-4,4).4y=x2

Showthatthepointofintersectionofthesetwopointsliesontheparabola.

39.Findtheequationofthetangentatthepoint(1,-1)tothecurvey=2-4 + .Whatarex2 x3

thecoordinatesofthepointwherethetangentmeetsthecurveagain?Findtheequation

ofthetangentatthispoint.

40.FindthecoordinatesofthepointPonthecurve atwhichthegradientis .Write8y=4-x2 1

2

downtheequationofthetangenttothecurveatP.findalsotheequationofthetangent

tothecurvewhosegradientis-,andthecoordinatesofitspointofintersectionwith
1

2

thetangentatP.

41.Findtheequationsofthetangentstothecurvey= -6 +12x+2whichareparalleltox3 x2

theliney=3x.

42.Findthecoordinatesofthepointsofintersectionofthelinex-3y=0withthecurve

y=x .IfthesepointsareinorderP,O,Q,provethatthetangentstothecurveatP(1-x2)
andQareparallel,andthatthetangentatOisperpendiculartothem.

43.Findtheequationsofthetangentandthenormaltotheparabola =4yatthepointx2

(6,9).Alsofindthedistancebetweenthepointswherethetangentandthenormalmeet

they-axis.

44.Thecurvey= (x-3)cutsthex-axisatthepointsP(2,0),Q(3,0),R(4,0).Prove(x-2)(x-4)

thatthetangentsatPandRareparallel.AtwhatpointdoesthenormaltothecurveatQ

cutthey-axis?
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45.FindtheequationofthetangentatthepointP(3,9)tothecurvey= -6 +15x-9x3 x2

IfOistheoriginandNisthefootoftheperpendicularfrom Ptothex-axis,provethatthe

tangentatPpassesthroughthemid-pointofON.Findthecoordinatesofanotherpoint

onthecurve,thetangentatwhichisparalleltothetangentatthepoint(3,9).

46.Atangenttotheparabola =16yisperpendiculartothelinex-2y-3=0.Findthex2

equationofthistangentandthecoordinatesofitspointofcontact.

47.Findtheequationofthetangenttoy= atthepoint(1,1)andofthetangenttoy=x2 x
1

6

3

atthepoint(2,).Showthatthesetangentsareparallel,andfindthedistancebetween
4

3

them.

48.ThecurveCisdefinedbyy= +b,whereaandbareconstants.Giventhattheax2

gradientofthecurveatthepoint(2,-2)is3,findthevaluesofaandb.

49.Giventhatthecurvewithequationy=A +Bxhasgradient7atthepoint(6,8),findthex2

valuesoftheconstantsAandB.

50.Acurvewithequationy=A + ,forconstantsAandB,passesthroughthepoint(1,6)x
B
x

withgradient-1.FindAandB.

51.Findtheequationofthetangent,t,tothecurvey= +5x+2,whichisperpendiculartox2

theline,l,withequation3y+x=5.

END


