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           • Yo u a r e p e r m i t t e d t o u s e a g r a p h i c a l c a l c u l a t o r i n t h i s p a p e r.
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                   • T h e n u m b er o f m a r k s i s g i v e n i n b r a cke t s [ ] a t t h e e n d o f e a c h q u e s t i o n o r p a r t q u e s t i o n .
          • The total numb er o f ma rk s for t his paper is 72 .
               • Q u e s t i o n s c a r r y i n g s m a l l e r n u m b e rs o f m a r k s a r e p r i n t e d e a r  l i e r i n t h e p a p e r, a n d q u e s t i o n s c a r r y i n g

       lar ger number s of m ar ks later in the pape r.
            • Yo u a r e r e m i n d e d o f th e n e e d fo r c l e a r p r e s e n t a t i o n i n y o u r a n s w er s .

           T h i s q u e s t i o n p a p e r c o n s i s t s o f 3 pr i n t e d p a g e s a n d 1 b l a n k p a g e  .
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1     Use t he s tan dard res ults f or
n

∑
r=1

r and
n

∑
r=1

r2       to show that, for a ll positive integers n,

n

∑
r=1

( 6r2 + 2r + 1 ) = n(2n2 + 4n + 3 ) . [6 ]

         2 A I AThe ma trices and are giv en by  =  1 2
1 3   a n d I  =  1 0

0 1  respectively.

  (i) AFind 2    a n d ve r if y t h a t A2 = 4A − I. [4]

      ( i i ) H e n c e , o r o t h e r w i s e , s h ow t h a t A − 1 = 4I − A. [ 2 ]

    3 T h e c o m p l e x n u m b e rs 2 +   3 i a n d 4 − i a r e d e not e d b y  and w     respectively. Express e ach of the
   following in the form x + iy        , showing clearly how you ob tain your answ ers.

(i)  + 5w  , [ 2 ]

( i i ) *w, where       * is the complex conjugate o f  , [ 3 ]

( i i i )
1
w  . [ 2 ]

              4 U s e a n a l g e b r a i c m e t h o d t o fi n d t h e s q u a r e r o o t s o f t h e c o m p l ex n u m b e r 2 1 −  20i. [6]

 5 (i) Show that
r + 1
r + 2

−
r

r + 1
=

1
(r + 1 ) (r + 2 )

. [2 ]

       ( i i ) H e n c e fi n d a n e x p r e s s i o n , i n t e r m s o f n, for

1
6

+
1

1 2
+

1
2 0

+ . . . +
1

(n + 1 ) (n + 2 )
. [4 ]

      ( i i i ) H e n c e w r i t e d ow n t h e va l u e o f
∞

∑
r= 1

1
(r + 1 ) (r+ 2)

. [ 1 ]

  6 T h e l o c i C 1 a n d C2   are given b y

|  − 2 i| = 2 a n d |  + 1 | = |  + i |

respect ively.

        (i) Sket ch, o n a single Argand diag ram, the loci C1 and C2 . [ 5 ]

             ( i i ) H e n c e w r i t e d ow n t h e c o m p l ex n u m b e r s r e p r es e n t e d b y t h e p o i n t s o f i n t e r s e c t i o n o f C1 a n d C2 .
[ 2 ]
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7       T h e m a t r i x B is given by B  = 
a 1 3
2 1 −1

 0 1 2
.

       (i) G i ve n t h a t B is singular, show that a = − 2
3 . [ 3 ]

           ( i i ) G i ve n i n s t e a d t h a t B is non-singular, find the inverse matrix B− 1 . [ 4 ]

      ( i i i ) H e n c e , o r o t h e r w i s e , s o l v e t h e e q u a t i o n s

−x + y + 3  = 1 ,
2 x + y −  = 4 ,

y + 2  = − 1 . [ 3 ]

  8 (a) The quadratic equation x2 − 2x + 4 = 0 has roo ts α and β .

     (i) Write down the values of α + β and αβ . [ 2 ]

  (ii) Show that α2 + β2 = −  4 . [ 2 ]

        ( i i i ) H e n c e fi n d a q u a d r a t i c e q u a t i o n w h i c h h a s r o o t s α2 and β2 . [ 3 ]

   ( b ) T h e c u b i c e q u a t i o n x3 − 1 2x2 + ax − 4 8 = 0 has roo ts p, 2p  and 3p.

    (i) Find the value of p. [ 2 ]

     (ii) H e n c e fi n d t h e v a l u e o f a. [ 2 ]

             9 (i) Write down the m atrix C which represents a str etch, scale factor 2, in the x  -directi on. [2]

       ( i i ) T h e m a t r i x D is given by D  =  1 3
0 1        . Describe fully t he geometri cal transformation represented

b y  D. [ 2 ]

              ( i i i ) T h e m a t r i x M Crep resents the comb ined effect of the transfor mation represen ted by f o l low e d
    b y t h e t r a n s f o r m a t i o n r e p r e s e n t e d b y   D. S h o w t h a t

M  =  2 3
0 1  . [2 ]

     (iv) P r o ve b y i n d u c t i o n t h a t Mn  =  2n 3 ( 2n − 1)
0 1      , for all positive integers n . [ 6 ]
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