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2)-(x
2
3-3-y

3b   2a     wherea)-m(xb-y

 thereforeis line ofEquation 

1mm since ;   
2
3-m islar perpendicu ofGradient 

3
2

(-1))-(2
1)-(3m is centre  toP ofGradient 

(-1,1)(-g,-f)  is  centre  Circles
circle. on the P(2,3)point   theand  1)-(y1)(xGiven    A1.
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have We
1:2  ratio  and R(5,2,-3)  ,P(-1,-1,0)Given     A2.
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360 and 0between    ,360,300,18060 ,0   xissolution  Hence

300 and 60  x;   01-2cosxFor 
360,,1800  x;  0sinx2For  

01)sinx(2cosx2
2sinxsinxcosx22

sinx2sin2x2
g(f(x))2f(g(x))  (b)

sinxby  replaced is g(x)in   x ;sinx   2g(f(x)) (ii)
2xby  replaced is f(x)in   x ; sin(2x)f(g(x)) (i)

Then
2xg(x)  sin(x),f(x)Given      A3.
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(2,4) are sCoordinate

41027(2)2y(2)
equation. original into x sub coordinatey  find To

2  x;     174xy
find  wecoordinate x find To

1. equal is mgradient  then 45 of angle makes tangent Since
107x2xyGiven      A4.
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sin(b)cos(a)cos(b)sin(a)b)sin(a
 formula  trigusing have We

diagramGiven      A5.
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.increasing and
 negative isit  d)(c,After  zero. isit  when d)(c, reachesit  until decreasing and positive

 then increasing and positive isit   b)(0,After   zero. isit  b)(0,At  .decreasing and 
positive isgradient   theseecan  right we left to from f(x) ofpath   thealong Going 

gradients. zero have always points MiniMax /  and inflection of points that Note

below.sketch  See  A6.
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5.    x    1  need  wepostive be  tof(x)-10for graph   theFrom (c)

10).( upwards units 10it  move then and (-f(x)) axis- xthe
init reflect  and f(x)  take wef(x)-10ygraph  sketch the To (ii)

1).( upwardsunit  1 then and 2)-(xright   theunit to 1it   move and
 xygraph  standard  the take wef(x)graph  sketch the To (i) (b)

12)(x
452)-(x

54xx
get   wemethod

 squares  thecompleting  theusing ba)(x form in the putting
54xxf(x)Given      A7.
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x 2−( )2 1+

10 x 2−( )2− 1−
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)3,-
12
7πB(

3.-ysimply  B of ecorordinaty  find To

12
7πB and  

12
5πAgraph  From

12
7π and 

12
5πx          

6
7π and 

6
5π)

2
3-(cos2x        

2
3-cos2x  

3-2cos2x

bygiven  areon intersecti of Points (b)

 2. are  valuesmaxi/mini  thesince ;    2
every π itself repeats cosine  thissince ;2x  

cos2x2y isequation graph   theFrom  (a)
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Answer 8 2002

2cos 2x( )
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4
3π and 

4
πat  axis- xCuts

 πand 
2
πat x 2 are  valuesminiMax / 

oppositegraph  See (b)

)
4
πsin(x2 have  weHence

4
π(1)tana

1
1tan(a)

kcos(a) 
ksin(a) 

get  wesidesboth  dividing
2k

1(a)sin(a)cos since ;   2k
2(a)]sin(a)[cosk

11[ksin(a)][kcos(a)]
get  weadding and sideeach  squaring

1ksin(a)  and   1ksin(a) 

have eequation w original with comparing
sin(a)kcos(x)cos(a)ksin(x)a)ksin(x

 formula  trigusing have We

cos(x)-sin(x)Given      A9.
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)x(8
3
2f(x) of (x)f' findingby   verifiedbecan  This

c)x(8
3
2dx

)x-(8
x

get  we(a)above From

dx
)x-(8

xGiven  (b)

 
)x-2(8

3x-)(-3x)x-(8
2
1(x)f'

get  werulechain   theUsing

 )x(8f(x)Given    A10.
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5

555

5

n

5xy isequation  original Hence

-2 
0.5)(0
0)-(1n  i.e.gradient   graphic  theFrom

55k hence  1klog  i.e.  C graphic  theFrom
mX]   C      Y   [

xnlogklogylog
get  werules log applying and sidesboth on  log Taking

B(0,1) A(0.5,0)  kxy form  theof isgraph Given    A11.
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