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1 (a) T he  po l ynom i a l  2 x 3  +  ax2  – ax – 12, w he r e  a i s  a  c ons t a nt , i s  de not e d by p( x) . I t  i s  gi ve n t ha t   
( x +  1)  i s  a  f a c t or  of  p( x) . 

  F i nd t he  va l ue  of  a.   [ 2]

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 (b) W he n a ha s  t hi s  va l ue , f i nd t he  r e m a i nde r  w he n p( x)  i s  di vi de d by ( x +  3) .   [ 2]

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................
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2 S ol ve  t he  e q ua t i on 3  s i n  2 θ t a n  θ =  2 f or  0 ° <  θ < 180°.  [ 4]

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........
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3 I t  i s  gi ve n  t ha t  a i s  a  pos i t i ve  c ons t a nt . 

 (a) (i) S k e t c h on a  s i ngl e  di a gr a m  t he  gr a phs  of  y =  x a2 3−  a nd y =  x a2 4+ .  [ 2]

  (ii) S t a t e  t he  c oor di na t e s  of  e a c h of  t he  poi nt s  w he r e  e a c h gr a ph m e e t s  a n a xi s .  [ 1]

 ........... ..................................... ....................................................................................................

 ........... ..................................... ....................................................................................................

 ........... ..................................... ....................................................................................................
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 (b) S ol ve  t h e  i ne qua l i t y <x a x a2 3 2 4− + .  [ 3]

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................
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4 (a) S ol ve  t h e  e qua t i on 5 2 x +  5 x =  12, gi vi ng your  a ns w e r  c or r e c t  t o 3  s i gni f i c a nt  f i gur e s .  [ 4]

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................
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 (b) I t  i s  gi v e n t ha t  l n( y +  5)  – l n  y =  2  l n  x. 

  E xpr e s s  y i n t e r m s  of  x, i n a  f or m  n ot  i nvol vi n g l oga r i t hm s .  [ 4]

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................
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5

O x

y

M

1
2�α

 T he  di a gr a m  s how s  t he  c ur ve  siny x
x
2

2
+

=  f or  0 ⩽ x ⩽ 2
1 π. T he  x- c oor di na t e  of  t he  m a xi m um  poi nt  M i s  

 de not e d b y α.

 (a) F i nd d
d
x
y

 a nd s how  t ha t  α s a t i s f i e s  t he  e qua t i on  t a n  2 x =  2 x +  4.  [ 4]

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........
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 (b) S how  by c a l c ul a t i on t ha t  α l i e s  be t w e e n 0.6 a n d 0.7.  [ 2]

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 (c) U s e  t he  i t e r a t i ve  f or m ul a  xn+ 1  =  2
1  t a n – 1 ( 2 xn +  4)  t o f i nd t he  va l ue  of  α c or r e c t  t o 3 de c i m a l  pl a c e s . 

  G i ve  t he  r e s ul t  of  e a c h i t e r a t i on t o 5 de c i m a l  p l a c e s .   [ 3]

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................
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6 T he  pa r a m e t r i c  e qua t i o ns  of  a  c ur ve  a r e  
x =  e 2 t,   y =  4 te t.

 (a) S how  t ha t  
( )

d
d

ex
y t2 1

t
+

= .  [ 4]

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

PMTPMTPMT



11

9709/ 02/ S P / 20©  U C L E S  2017 [ T u r n ove r

 (b) F i nd t he  e qua t i on of  t he  nor m a l  t o t he  c ur ve  a t  t he  poi nt  w he r e  t =  0.  [ 4]

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........
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7 (a) S how  t h a t  t a n 2  x +  c os 2  x ≡ s e c 2  x +  2
1  c os  2 x – 2

1  a nd he nc e  f i nd t he  e xa c t  va l ue  of  

    ( )dx xtan cos x2 2
0

4
1

+
ry .  [ 7]

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................
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 (b)

O
x

y

1
4π

  T he  r e gi on e nc l os e d  by t he  c ur ve  y =  t a n  x +  c os  x a nd t he  l i ne s  x =  0, x =  4
1 π a nd y =  0 i s  s how n i n 

t he  di a gr a m . 

  F i nd t he  e xa c t  vol um e  of  t he  s ol i d  pr oduc e d w he n t h i s  r e gi on i s  r ot a t e d c om pl e t e l y a b out  t he  
x- a xi s .  [ 4]

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................  

 ............................................. ........... ....................................................................................................
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